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Major fieldwork for this soil survey was done in the period 1955-62. Soil names and descrip-
tions were approved in 1965 and 1968. Unless otherwise indicated, statements in the
publication refer to conditions in the eounty in 1962, This survey of the Torrance Area
was made cooperatively by the Soil Conservation Service, the Forest Service, and the New
Mexico Agricultural Experiment Station. It is a rnis
to the East Torrance, Edgewood, and Claunch-Pinto Soil and Water Conservation Districts.

part of the technical assistance furnished

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, or other struc-
tures; a.nchi'n judging the suitability of
tracts of land for agriculture, industry, or
recreation.

Locating Soils

All the soils of the Torrance Area are
shown on the detailed map at the back of
this publication. This map consists of rnanK
sheets made from aerial piotographa. Eac!
sheet is numbered to correspond with a
number on the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by a
symbol. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding end Using Information

The Guide to Mapping Units can be used
to find information. ’i‘lus gnide lists all the
soils of the Area in alphabetic order b
map symbol. It shows the page where eac!
kind of soil is described, and also the page
for the capability units, the range site, and
the timber snitability group in which the
soil has been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent mate-
rial can be used as an overlay over the soil
map and colored to show soils that have the
same limitation or suitability. For ex-

ample, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
ean be colored red.

Ranchers, farmers and those who work
with the soils can learn about use and man-

ement. of the soils from the soil descrip-
tions and from the discussions of the
capability units, range sites, and timber
suitability groups.

Those interested in woodland can refer
to the section “Tse of the Soils for Timber-
land,” where the soils of the Area are
grouped aceording to their suitability for
trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

Ranchers and others can find, under
“Use of the Soils for Range,” groupings of
the soils according to their suitability for
range and descriptions of the vegetation on
each range site,

Engineers and builders can find, under
“Engineering Uses of the Soils” tables that
contain test gm, estimates of soil proper-
ties, and information about soil features
that affect engineering practices and struc-
tures.

Seientists and others can read about how
the soils were formed and how they are
classified in the section “Genesis, Classifi-
cation, and Morphology of the Soils.”

Newcomers in the Torrance Area may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are deseribed, The;v may also be inter-

in the section ‘Adgitinnal Facts

About the Area.”

communily of Manzano. The

Cover: An area of Witt loam, 1 to 6 percent slopes, near the
Manzano Mountains are in the
background.
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SOIL SURVEY OF TORRANCE AREA, NEW MEXICO

BY BOB G. BOURLIER AND R. E. NEHER, SOIL CONSERVATION SERVICE, AND D. B. CREZEE, K. J. BOWMAN, AND D. W.
MEISTER, FOREST SERVICE !

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST SERVICE, IN
COOPERATION WITH THE NEW MEXICO AGRICULTURAL EXPERIMENT STATION

HE TORRANCE AREA consists of Torrance County

and adjoining areas of the Cibola National Forest in
Bernalillo, Valencia, and Lincoln Counties. It is about in
the geographic center of New Mexico, east of the Rio
Grande and on the western edge of the High Plains.
Estancia, the county seat of Torrance County, is southeast
of Albuquerque and south of Santa Fe. Distances by alr
from Estancia to the principal cities in the State are shown
in figure 1.

The Torrance Area is about 65 miles long and about 60
miles wide, It contains 2,208,008 acres, or approximately
3450 square miles. The Cibola National Forest makes up
about 116,120 acres in the western part of the Area and
about 138,450 acres in the southern part.

The Iistancia Iake Basin drains the Estancia Valley,
which extends through the western part of Torrance
County and the southern part of Santa Fe County. About
two-thirds of the irrigated land in the Estancia Valley
oceurs in the Torrance Area. The uplands to the east of the
Estancia Valley, and the mountainous lands generally, are
not suitable for cultivation and are used for range and for
timberland. Most of the dry eropland is in the western part
of the Area, where climatic conditions are more favorable.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in the Torrance Area, where they are located, and
how they can be used. They went into the Area knowing
they likely would find many soils they had already seen
and perhaps some they had not. As they traveled over the
Area, they observed steepness, length, and shape of slopes;
size and speed of streams; kinds of native plants or crops;
kinds of rock; and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil; it extends from
the surface down into the parent material that has not
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those

* Some of the field mapping was done by J. J. Forxs, J. A.
Huenes, L. G. BErcran, axp J. M. Ocressy, all of the Soil Con-
servation Service, and by D. E. Bucumavax of the New Mexico
Agricultural Experiment Station.
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Figure 1.—Location of the Torrance Area in New Mexico.

in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. To use this publication efficiently, it is neces-
sary to know the kinds of groupings most used in a local
soil classification.
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2 SOIL SURVEY

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, the major
horizons of all the soils of one series are similar in thick-
ness, arrangement, and other important characteristics.
Each soil series is named for a town or other geographic
feature near the place where a soil of that series was first
observed and mapped. Witt and Manzano, for example,
are the names of two soil series. All soils in the United
States having the same series name are essentially alike
in those characteristics that affect their behavior in the
natural Jandscape. Soils of one series can differ somewhat
in texture of the surface soil and in slope, stoniness, or
some other characteristic that affects use of the soils by
mai.

Many soil series confain soils that differ in the texture
of their surface layer. According to such differences in
texture, separations called soil types are made. Within a
series, all soils having a surface layer of the same texture
belong to one soil type. Witt loam and Witt elay loam are
two soil types in the Witt series. The difference in texture
of their surface layers is apparent from their names,

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their nse that practical suggestions abont their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phases.
The name of a soil phase indicates a feature that aflects
management. For example, Wilt loam, 0 to 1 percent
slopes, is a phase of Witt loam, a soil type that has a slope
ange of 0 to 6 percent,

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, fleld borders, trees, and
other details that help in drawing boundaries accurately.
The soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, o mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It is not
exactly equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some other
kind that have been seen within an avea that is dominantly
of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where differvent kinds of
solls are so intricately mixed or occur in such small indi-
vidaal tracts that it 1s not practical to show them sepa-
rately on the map. Such a mixture of soils is shown on the
map as one mapping unit and ig called a soil complex.
Ordinarily, a complex is named for the major kinds of
soil in it, for example, Kini-Otero-Pastura complex.

Another kind of wapping unit is the undifferentiated
group, which consists of two or more soils that may oceur
together without regularity in pattern or rvelative propor-
tion. The individual tracts of the component soils could
be shown separately on the map, but the differences be-
tween the soils are so slight that the separation is not
important for the objectives of the soil survey. An example
is Otero and Palma soils,

Some mapping units contain more than one kind of soil
in a pattern more open and less intricate than that of a soil
complex. Such a mapping unit is called a soil association.

A soil association differs from a soil complex in that its
component soils could be mapped separately, at ordinary
scales such as 4 inches per mile, and would be if practical
advantages made the effort worthwhile. A soil association,
like a so1l complex, is named for the major soils in it, for
example, Witt-Harvey-Pinon loams, 1 to 9 percent slopes,

Most surveys include areas where the goil material is so
rocky, so shallow, or so frequently worked by wind and
water that it cannot be classified by soil series. These
areas are shown on the map like other mapping units, but
they are given descriptive names, such as Badland, and are
-alled land types,

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on vields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are esti-
mated for those soils that are suitable for cultivation.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way that it is readily useful to
different groups of readers, among them ranchers, farm-
ers, engineers, and homeowners. Grouping soils that are
similar in suitability for each specified use is the method
ol organization commonly used in soil surveys. On the
basis of yield and practice tables and other data, the soil
scientists set up trial groups. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others, then adjust them according
to the results of their studies and consultation. Thus, the
groups that are finally evolved reflect up-to-date knowl-
edge of the soils and their behavior under present methods
of uze and management.

oy

Soil Survey Intensities

Part of the Torrance Area was mapped at low intensity
and part at medium intensity .

Rangeland and timberland were mapped at low inten-
sity. The soils were examined at moderate to wide inter-
vals. In several places two or more soils were mapped
together as a complex or an association. Fach of these
multiple mapping units was named for the major soil
series ocenrring in it, and the dominant soil was named
first, for example, Kim-Otero-Pastura complex. If the
acreage of an individual soil was large enough, that soil
was mapped separately. A wide range of slope was per-
mitted within a unit if there was no major difference in
use and management,

The major dryfarming areas and the major areas used
for irrigated crops were surveyed at mediam intens
The soils were examined at closer intervals than thoge
mapped at Tow intensity and were mapped in more detail
and at a larger scale. Most mapping units consist of
individual soils, rather than of associations or complexes.
Slope classes were combined if there was no significant
difference in use and management.

The scale of the soil maps at the back of this survey is
the same for both intensities, and the soils are discussed
in the text without reference to survey intensities,
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4. Major grassland area—low mtenslty 5. Cibola National Forest, Gallinas Mountains; tlmberland and Wlamland—-hw intensity.

Physiography, Relief, and Drainage
The western two-thirds of the Torrance Area

N L 3 C 2 1 A Ll e )
lies within the Basin and Range Province, and the eastern

third in the Great Plains Province (5).2 The main physi-

sal feature is the Estancia Valley, a relaﬁv@h’ flat basin
oriented in a general north and south direction And com-
pletely %urrmmd(\d by higher land. The valley is about
12 miles long and as much as 1 mile wide. A number of

? Italicized numbers in parentheses refer to
page 148,

Literature Cited,

playa lakes—the largest is Laguna del Perro—occur on
its floor. Ilevations 1 the v aﬂov range from about 6,000
feet in playa areas to about 7,500 feet along the western
border, \\ here the valley merﬂes with the Manzano Moun-
tains. Elevations reach about 6,400 feet where the northern
end of the valley merges with a platean in the southern
part of Santa Fe County.

The Manzano Mountains, along the western rim of the
Fstancia Valley, also form the western boundary of the
Torrance Area. The western side of the mountains is very
steep, but the eastern side 1s more gently 4()1)111«» Eleva-
tions range from about 7,500 feet to 10 000 feet,
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Figure 3—~The main physical features and geologic strata of the Torrance Area.

South of Estancia Valley the prominent escarpment of
the Chiupadera Mesa rises about 500 feet above the valley
floor. It is cut in several places by open valleys, so that
much of the surface drainage is toward the Istancia Val-
ley. The northeastern part of the Chupadera Mesa is gently
rolling and is marked by a few shallow potlakes, The mesa
rises toward the southeast, where it joins the Gallinas
Mountains. The western part is deeply dissected by many
drainage channels. The highest elevation on the mesa is
about 7,200 feet.

The Pedernal Hills rise on the eastern rim of the
Estancia Valley. This range of hills 13 characterized by
gentle to steep, rocky slopes. Klevations range from about
6,200 feet to 7,600 feet. These hills mark the boundary
between the Basin and Range Province and the Great
Plains Province. The Gallinas Mountains in the southern
part of the Torrance Area also form part of the boundary
between these provinces,

The main physical feature in the Great PPlains Province
is the eastward-sloping eastern uplands, These uplands are
indented by the relatively shallow and small Eneino and
Pinos Wells Lake Basins, and by still smaller adjoining
basins, The elevations of these uplands range from about
6,000 feet to 7,000 feet. The elevations of the Encino and
Pinos Wells Basins range from about 6,100 feet to 6,500
feet.

Last and southeast of these two closed basins are isolated
buttes that stand above the general level of the potlake-
marked terrain in the southeastern part of the Torrance
Area. Similar features are prominent in the northeastern
part also. In most places these uplands are gently rolling.
The walls of Pintada Canyon and its tributaries are gen-
erally steep and rocky. The valleys draining the eastern

slopes of the Pedernal ITills are broad and open but become
more rugged toward the eastern boundary of the Area.

Surface drainage of most of the Torrance Area is info
closed basins, mainly Estancia, Encino, and Pinos Wells
Lake Basins, and within these basins into playa lakes.
Water stands on the surface of the playvas only a short time
hefore evaporating. Most surface drainage on the Chupa-
dera Mesa is info sinkholes or potlakes. The same is true in
the southeastern part of the Area. Surface drainage from
the southern slopes of the Gallinas Mountains and the
southwestern corner of the Torrance Area is into the
trough called Jornada del Muerto. The Abo Canyon west
of Mountainair and the western slopes of the Manzano
Mountains drain into the Rio Grande. Surface drainage
in the northeastern part of the Area is into the Rio Grande,
by way of the Pecos River.

Climate®

The Torrance Area is about 700 miles from both the
Pacific Ocean and the Gulf of Mexico, the sources of its
sain and snow. The terrain and the elevations vary widely,
and the climate ranges from semiarid in valley areas to
subhumid in the western and southern mountains, In
winter most of the moisture is brought in by storms that
move inland from the Pacific Ocean. Storms that follow a
southerly path across the continent, and especially those
associated with cold low-pressure systems aloft, bring
most of the moisture. The mountains along the western and
southern borders of the Area catch much of the winter

#By Georee Von Escuewn, State climatologist, U.S. Weather
Bureau.
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precipitation, so winters are normally dry in the valleys on
the leeward side of the mountains.

As the path of the Pacific storms moves northw &r'd m

spring, the general air circulation changes and brings
moisture from the Gulf of \on;('o At the lower eley ations,
more than 70 percent of th@ year’s moisture normally 1 falls
between the beginning of May and the end of October. In
the western (md southern mount ring, only about GO per-
cent of the year’s precipitation is received in su mimer, but
these areas also receive more winter moisture than those at
the lower elevations.

Much of the winter precipitation is snow, which aver-
ages about 20 inches a vear in basin areas and more than
6 feet in mountain areas. In the valleys snow normally
does not stay on the ground more than a few days, but the
Ligher mountains are snow covered most of the winter in
some years.

Mozt of the summer moisture falls during brief, but oc-
casionally heavy, thundershowers. The more intense storms
may drop several inches of rain in a short time and cause
considerable local flooding,

The average \9&11\' precipitation differs considerably
from one ps art of the Awl to another, The central basin is
the driest area; it receives slightly more than 11 inches of
moisture in an average year. The annual precipitation ls
nearly 15 inches at the higher elevations in the east-centra
part of the Area, but the amount decreases to about 1
inches along the eastern border. The amount of precipita-
tion increases rapidly with elevation, rising to more than
22 inches at the higher elevations in the mountains. A usual

chavacteristic of a semiarid climate is the wide range n
AlHNLﬂ precipitation. At Kstancia, in the valley, annual
totals over a 39-vear period have ranged from less than §
inches to almost 24 inches. At Tajique, 1 the western foot-
hills about 13 miles west of Estancia and about 1,000 feet
higher, the annual totals over a 40-year period have ranged

-
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from 814 inches to more than 32 inches, gives
precipitation data for Tajique and Estancia.

The temperature pattern of the Area, asshown i1
is characteristic of a continental climate at these eleva-
tions. It has the usnal seasonal changes for its latitude, as
well as the wide annual and daily changes that are com-
mon in the arid \fmthwmt. The daily range in tempera-
ture is usually about 30° ¥. but iwqhmﬂx exceeds h0°,
The annual range in tunper'ttm(, is about 1007 to 120°,

Winters ave rather cold at these elevations, but clear,
sunny weather in winter brings considerable dax(mw
warming, and temperatures in the midforties are common.
The clear winter weather also favors nighttime cooling,
and minimum temperafi mlx usually are below hoe/mw
from mid-October to mid-April and below zero sev eral
times each winter. In most ph(m temperatures decrease
with increasing elevation, bub in the Torrance Aren the
clear, dry winter weather and the saucerlike terrain of the
closed basin form a perfect (‘,mnbina{"i()n for nighttime
radiational cooling, air drainage, and sharp tompe ature
inversions over the lower valleys. As a result, minimum
winter temperatures in the valleys average several degrees
lower than those recorded 1,000 feet higher in the sur-
rounding mountaing '

In summer the daytime temperature usually exceeds

90° T, on about 30 days each year. A temperature as high
as 1007 is rare in the valleys, and such a temperature has

never b{*on recorded at the higher elevations in the west-
er, tof the Area,

T nbie 3 shows the probability of occurrence of the Inst
freezing temperature in spring and the first in fall, and
other temperature thresholds.

The teraperature data are based on readings made in
an instrument shelter about 5 feet above the ground.
Temperatures at ground level may be several degrees
lower than those recorded in the shelter, and freezing

Tasre L—Precipitation data fm’* Tajique and Estancia

[Elevation at Tajique 7,100 foet

it Bstaneia 6,107 fect]

Precipitation

One vear in 5 will have— Average number of days with
precipitation of—
Month Average total o
Less than— More than-— .10 inch or more (.25 inch or more
Tajique Estancia Tajique listancia Tajique | Estancia Tuajique Isstancin Tajique Estancia

Tnches Inehes Irches Inches Inches Tieches Days Days Days Days
Jonuary ..o 1.13 0. 54 0. 42 0. 08 1. 54 0. 85 3 2 2 1
February .. . __. 118 .5l .39 .14 141 .97 3 y 1 1
Mareh . ) 1. 36 .59 .64 08 1. 89 .88 4 2 2 1
Apriboo oo ... 1. 51 .63 .42 .07 1.94 f. 10 3 2 2 1
May. ... 159 . 69 .68 09 1. 87 112 3 2 1 1
June. R 1. 38 . 89 1T L1 1. 56 1. 40 3 2 1 1
July oo 2,92 1.79 1.27 1. 03 319 2,20 6 5 4 3
August_ . __ 2. 96 2,36 1. h() 1.27 385 3. 54 7 5 4 3
Septembe e 2. 28 1.20 28 .08 2. 96 1. 57 4 3 3 2
October_________ 1. 76 1,19 L a6 L1 2. 14 2,05 3 3 2 1
November_o__ ... .98 .37 .16 O 1. 46 .80 2 1 1 1
December. o . - 1.27 .61 .ol .18 1. 57 1. 14 3 2 2 1
Yearo o 20. 32 11. 37 12, 84 6. 93 22. 22 13. 63 44 31 25 17

tTrace.
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TarLE 2.
[Elevation at Tajique 7,10

————— Temperature data for Tajique and Estancia
0 fcu, at Estancia 6,107 feet]

Temperature
Two years in 10 will have at lecast
4 days with—
Average daily Average daily
Month maximun minimuam )
Maximum tempera- Minimum tempera-
ture equal to or ture equal to or
higher than-— lower than—
Tajique Fstancia Tajique Istaneia Fajique Estancia Tajique Estancia
°F. . F. SF. °F. . cE. : °F.
JAMUATY . L 43 46 17 15 56 60 2 —1
February_ oo [ 47 52 20 19 58 63 3 5
Mareh. o oo 53 58 23 24 68 70 11 11
April. .o B 633 67 30 32 76 8 18 19
May. o T2 76 38 39 84 87 27 30
June_ ... 82 =6 46 47 92 94 36 :)"é
July_ oL 83 S8 51 52 92 95 44 46
August. B [ 51 56 50 51 89 093 44 45
September. .. 76 81 44 43 86 90 35 33
October. . 65 70 34 33 76 80 24 22
November e 53 57 23 20 65 68 9 5
December . e 45 48 19 15 A8 62 4 1
Yenr e 64 63 33 33 192 196 25 2 -9
2 Average annual lowest minimum.
ies of specified low temperatures in spring and in fall at Tajique and Estancia
[Elevation at Tajique 7,100 feet; at Estancia 6,107 feet]
Dates of given probability and temperature
Probability 24° F. 28° F. 329 F. E 367 1. 40° T,
Tajique  Estavein . Tajique  Istancia  Tajique ’ Estancia  Tajique | Iistancia - Tajique | Estancia
Spring: )
1 vear in 10 later than.. May 13 0 May 8 June 1 May 16 June 7 June 5  June 19 ¢ June 18 | June "‘) June 29
2 years in 10 later than__ May &  May 5 May 22 May 11 June 3 May 29 @ June 16 | June 11 June June 19
5 vears in 10 later than_.. Apr. 28 | Apr. 20 May 10 May 4 May 23 | May 15 | June 5 | June 4 June ]% June 14
Fall: ) ; L ‘ ) ’ 7
1 year in 10 earlicr than_.) Oct. 6 | Oct. 5 | Sept. 27  Sept. 29 Sept. 20 Sept. Sept. 10 Sept. 7 Sept. 11 Aug. 26
2 years in 10 P(nhez than.! Oct. 17 | Oct. 7 1 Oct. 4 Oct, 4 Sept. 24 Sept. Sept. 12 Sept. 11 Sept. 4 Sept. |
5 years in 10 ecarlicr than_ Oct. 23 Oct. 22 | Oct. 15 Oect. 11 Oct. 3 Oct. Oct. 21 Sept. 15 Sept. 11 | Hept. 10

temperatures may occur at ground level both later and
earlier than the dates indicated.

Wind velocities have not been recorded in the Torrance
Area, but records at Otto Airport, just across the survey
boundary, show an average annual wind velocity of 7.1
miles per hour. The windiest season normally comes late
in winter and in spring, when the average hourly velocity
approaches 10 miles per hour. ()Cc*lsunm]ly during this
period, velocities of more than 80 miles per hour persist
for several hours, This is also usnally the driest season of
the year, and wind causes considerable erosion of soils
that lack adequate plant cover. Most of the strong winds
blow from a westerly direction, but local ‘mpomaphv has
considerable influence on both wind direction and velocity.

Many of the summer thundershowers are accompanied
bv hail, and such storms seriously damage cultivated erops.
Since most of the Area is rangeland or is uncultivated, the
actual hail damage has been negligible in most ycars.
Small tornadoes have been smhted in the Area, but re-
corded storms have been brief and have oceurred over open
country so that tornado damage has not been substantial.
The average annual rel ative humidity is about 50 per-
cent. The yeather is generally drier late in winter and in
spring, and the relative humidity usually falls to about
30 percent, and flequently below 20 percent, during the
warmer part of the day. Dry air is usually associated with
periods of temperature extremes, and consequently, the in-
frequent high or low temperatures cause little discomfort.
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Tn a semiarid climate the amount of precipitation is
usually marginal for farming. It varies considerably, and
there may he prolonged periods without measurable mms-
ture. In wmter or from September through Mareh, the
average time between rainfalls of 0.25 inch or more is 42
days i the valley areas, but only 20 days in the western
and southern mountain areas. Periods of 100 days or more
between such rains are not at all uncommon, and a period
of 213 days, from December 1, 1933 to July 7, 1934, was
recorded at Istancia without a day when there wi Rs as
much as 0.25 inch of rainfall. In summer the average time
between rains of 0.25 inch or more is about 11 (LI_\ s, both
in the valleys and in the mountain areas.

General Soil Map

The general soil map at the back of this survey shows, in
color., the =oil associations in the Torrance Area. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. Tt normally consists of one m more
major \(311\ and at least one minor soil, and it is named for
the major soils. The soils in one association may oceur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the goils in an area, who want to
compare different parts of an area, or who want to know

the location of large tracts that are suitable for a certain
kind of {farming or ~other land use. Such a map is not smt
able for planning the management of a farm or field, be-
cause the soils in any one association ordinarily differ i
slope, depth, stoniness, drainage, and other c}mr:mteristics
that affect management.

Tn this Arvea there are 11 soil associations, These are
discussed in the following pages.
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1. Washoe-Ildefonso association
Strongly sloping to stcep, stony soils formed in i
allivivm

This association is on the western foot slopes of the
Manzano Mountains. Tt consists of gravelly, cobbly, and
stony soils (fig. 4) and makes up about 1 percent of the
Torrance Aver,

\\ ashoe soils, the most extensive in the association, con-
tain large amounts of gravel and cobblestones. 'I hev have
a thin surface layer of brown cobbly loam. DBelow this is
a moderately thick subsoil of reddish-brown gravelly clay
loam, over a pinkish-white layer of gravel cemented with
lime,

[ldefonso soils have a thin surface layer of dark-brown,
limy stony sandy loam. They have a subsoil of Tiny
gravelly loam. Below this is very gravelly sandy Toam,
hml in content of lime and weak hf -emented in the upper
pmi

Algo in this association are gently sloping to qtmnﬂh
sloping Scholle soils, which are shallow over soft hme
and gently sloping to strongly sloping Tesajo soils, which
are du‘p and very ”mwlh’ and are Imched free of lime.

The soils of this association are not well suited to in-
~t‘111(1ti0n of earthen structures, such as farm ponds, be-

wuse of rapid seepage in the s mdv and gravelly strata.
ihe topsoil can be used as fill in pond embankments if
adequately <~nmp&<,t(\d Pipelines to carry water for live-
stoe i\ can be installed, but they must be bedded with
topsoil in the very rocky or ffm\‘oﬂv areas. Diversions, ter-
races, and waterways are not uged in this a association, he-
cause of the steep slopes and the unfavorable properties
of the soils. The gr 1\*91 cobblestones, and stones are suit-
able for nse as riprap or as material for pervious blankets.

bk

Sgndia Formation (Sandstore]

rie - Rock outcrop

Figure 4.—Major soil series of associations 1, 2, and 3.
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This association is used mainly as native range. The
vegetation is sparse because the climate is hot and dry.
Short and mid grasses, juniper, cactus, and yucea make
up most of the plant cover.

2. Salas-Rock outcrops and slides association

Steep or very steep, stony soils on mountains, and Rocl
land /

This association is on the western slopes of the Manzano
and Gallinas Mountains. Tt consists of steep or very steep,
stony soils (see|fi ) and of rock outerops, rock slides,
vock cliffs, and escarpments. The rock areas on the slopes

1

:
of the Manzano Mountains are made up mostly of lime-
stone exposed on the uplifted escarpment face and igne-
ous intrusions below the limestone. The rock areas on the
slopes of the Gallinas Mountaing are sandstone and fel-
site. This association makes up about 2 percent of the
Torrance Area.

Salas soils, the most extensive in the association. have
a surface layer of dark-brown stony loam. Their subsoil
is veddish-brown stony clay loam. Their parent material
weathered from light olive-gray schist bedrock.

The rock outerops and slides are very steep. Geologic
erosion removes the weathered rock material about as fast
as it accumulates, and there is seldom enongh soil to sup-
port plants,

Also in this association are Erramouspe and Osha soils,
which are steep to very steep. Erramouspe soils are on
slopes of the Gallinas Mountains. They are stony and
droughty. Osha soils occur as piedmont fans on canyon
side slopes of the Manzano Mountains. They are
saleareous.

This association is generally not suited to conservation
engineering structures, because the areas are steep and
rocky and inaccessible. Some of the rock is suitable for use
as riprap or as material for pervious blankets. In places
there is enough soil material for constructing embankment-
type ponds in the narrow, V-shaped drainageways that oc-
cur in the association. Concrete structures or small earthen
dams can also be installed.

This association is used mainly for production of native
forage for livestock and for wildlife habitats, The vege-
tation is mainly pinyon and juniper, short and mid grasses,
mountain-mahogany, and cactus, Springs provide water
for livestock and wildlife.

3. Wilcoxson-Supervisor-Pino association

Gently sloping to very steep soils formed over limestone,
sandstone, schist, and felsite

This association is on forested mountain slopes at the
highest elevations of the western and southern parts of the
Torrance Area. It consists of mode r_deep and deep,
stony and nonstony, acid soils (see 4) and makes up
about 1 percent of the Area. ]

Wilcoxson soils, the most extensive in the association,
have a thin layer of decomposing forest litter over a thin
surface layer of very dark grayish-brown stony loam.
Their subsoil is brown stony clay that is leached nearly
free of lime in the upper part but has some visible lime in
the lower part. Limestone bedrock is at a depth of about
20 to 30 inches.

Supervisor soils, which are acid and very steep, occur
on north- and east-facing slopes. They normally have a

thin layer of decomposing forest litter over a thick layer
of dark grayish-brown loam. This layer grades through
a moderately thick layer of grayish-brown very stony
loam to a substratum of very pale brown very ston v loam.
Schist bedrock is at a depth of about 30 inches.

Pino soils, the least extensive of the major soils of the
association, are on gently sloping crests and steep side
slopes of ridges. They normally have a thin layer of de-
composing forest litter over a moderately thick surface
layer of brown silt loam. Their subsoil is brown to light
vellowish-brown, acid clay, and the substratum is pale-
vellow, massive clay. In places limestone bedrock is at a
depth of about 4 feet.

Also extensive in this association are Pinata soils, which
are on moderately steep to very steep side slopes of ridges
in the sonthern part of the Avea. These soils normally have
a thin Tayer of decomposing forest litter over a thick sur-
face layer of stony Joam that i very dark erayish brown
in the upper part and pinkish gray in the lower part. The
subsoil consists of about 3 feet of reddish-brown stony clay.
It overlies acid felsite bedrock.

Also in this association are forvested soils of the Capillo,
Fortwingate, Fuera, Stroupe, Tampico, Tecolote, and other
series,

Most of the soils of this association are underlain by
bedrock at a depth of 2 to 5 feet. Pit-type ponds are im-
practical to construct, but shallow exeavations can be made
to obtain material for constructing embankment-type
ponds in the less sloping areas. Diversions can be con-
structed on the gentle slopes for diverting runofl’ into the
reservoir area.

Tampico soils, which occur in narrow drainageways,
are more suitable than other soils of this association for
ponds and reservoirs, provided excavation does not expose
the gravelly substratum. If the gravelly material is ex-
posed, 1t should be platted with nongravelly soil and
compacted when moist.

Pipelines for stock water can be installed, but only with
difficulty. The depth of the installation would need to be
at least 2 feet because of the winter cold to be expected at
these elevations. Tf depth to bedrock is less than 2 feet, it
is necessary to bed plastic pipe with soil that is relatively
free of rock, then build up a thick mound of 20il over the
pipe to protect it against freezing.

This association is well suited to engineering structures
generally used in developing recreational facilities.

The soils of this association receive the largest amount of
effective precipitation, are exposed to the widest seasonal
aviations in temperature, and occur on many of the steep-
est slopes, yet they are the least eroded and the most
productive of the mountain soils in this Area. They produce
most of the commercial timber harvested in the Area and
provide fine habitats for deer, bear, and turkey. Livestock
graze on these soils. The vegetation is mainly ponderosa
pine, limber pine, Douglas-fir, white fir, and alligator
Juniper, with an understory of deciduous oaks and shrubs
and a ground cover of short and mid grasses. Fresh-water
springs arve common, and they provide ample water for
livestock and wildlife, and for human consumption. Most
of the recreational facilities within the Cibola National
Forest are in this association.
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4. Witt-Wilcoxson-Turkeysprings association

Gently sloping to very steep soils formed over limestone,
sandstone, and shale and in valley fill; on foollills

This association is mainly in the foothills on the eastern
slopes of the Manzano Mountains. Tt consists of deep,
gently sloping to strongly sloping, upland soils and shal-
Tow and moderately deep, steep to very steep, wooded
soils (fig. 5). It makes up about 12 percent of the Torrance
Area.

Witt soils, the most extensive in the association, occur
on gently sloping to strongly sloping alluvial fans. They
have a thin surface layer of light-brown to brown loam.
Their subsoil is reddish-brown fo dark-brown clay loam
that is leached free of lime in the upper part. Below this
is pinkish-white, limy loam.

Wilcoxson soils are on upland vidge crests and on
benches between ridges of shallow soils, They are gently
sloping to strongly sloping. They have a moderately thick
surface layer of dark-brown clay loam over a subsoil of
very hard, reddish-brown clay that is limy in the lower
part. The substratum is pinkish-white, very limy silty clay
loam that grades into weathered limestone at a depth of
about 4 feet, except in stony areas.

Turkeysprings soils ave the least extensive of the major
soils of the association, but they are the most prominent
beeause of their stoniness and steep, wooded slopes. They
ocenr on side slopes of ridges. They have a thin layer of
decomposing forest litter over a moderately thick surface
layer of dark grayish-brown stony loam. Their subsoll is
brown stony clay that contains some visible lime in the
lower part. Below this is a substratum of very pale brown,
limy, very stony silt loam. Limestone bedrock is at a depth
of 4 feet or less.

Wilcoxson Clay Loam
Pinon Chonnery Loam

Wilcoxson Clay loam

;

S
. ; HY
Volley Filio—__L\

witt Loam

Pinon and Laporte soils occupy a large acreage in this
association. These are shallow soils on crests and side slopes
of ridges. Alicia, Encierro, and Washoe soils make up the
rest of this association.

Witt soils have the best overall properties for engineer-
ing installations. They are moderately to slowly permeable
and have moderate to high shrink-swell potential. Farm
ponds, diversions, terraces, and pipelines can be mstalled
easily because the soils ave deep and free of stones.

Wilcoxson soils also have good properties for engineer-
ing installations, such as terraces and diversions. In stony
aveas, however, where bedrock is at a depth of only 16 to
30 inches, these soils are unsuitable for construction of pit-
type farm ponds or stock-water pipelines.

Turkeysprings soils can be used for constructing diver-
sions and embankments for farm ponds, but care must be
taken to have enough soil in the fill to make the embank-
ment homogeneous, rather than mostly stone n some
places.

Pinon and Laporte soils ave not suitable for installation
of conservation engineering structures, because bedrock
is only about 10 inches below the surface. Alicia soils are
cuitable for construction of farm ponds, terraces, and di-
versions, and for installation of pipelines. Encierro solls
are unsuitable for conservation engineering structures, be-
cause they are rocky and are underlain by sandstone bed-
rock at a depth of only 9 inches. Washoe soils are gravelly
and have moderate seepage, but they can be used for water
storage if the soil is adequately compacted.

The limestone rock that is near the surface in the Tur-
keysprings, Laporte, and Pinon soils is suitable for crush-
ing for construction uses.

Many of the deep, upland areas in this association have
been dryfarmed in the past, but in recent years most of

wilcoxson Clay loam
Turkeysprings stony loam

Manzano Loom

ST Witt Loam

]

‘1”-— vailey Fill

Harvey Loam

\
Alluvium (Recent)

Witt loam

Limestone - Sandstone (Madera Formation}

Turkeysprings stony foam

Figure 5—Major soil series of association 4.
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these areas have been returned to native grass, Wheat,
corn, and pinto beans are the principal crops on the ve-
maining cropland. Much of this association is heavily
wooded with pinyon and juniper, which provide a suita-
ble habitat for deer, bear, and turkey. Some of the trees
are harvvested for fenceposts and firewood. Short and mid
grasses, cool- and warm-season grasses, and cholla cactus,
make up most of the ground cover. Much of this associa-
tion provides good summer range for livestock. Major
creeks and streams provide water.

5., Witt-Harvey-Manzano ussociation

Nearly level to strongly sloping soils formed in valley #ill
or mixed alluvium

This association (fig. 6) is in the western and southern
parts of the Torrance Area. It occurs on crests and side
slopes of piedmont fans, on flood plains, and in swales.
It consists of moderately deep and deep upland soils, The
association makes up about 14 percent of the Torrance
Area.

Witt soils, the most extensive, ave mainly on the pied-
mont crests. They have a thin surface layer of light-brown
loam that is leached free of lime. They have a thick sub-
soil of reddish-brown to dark-hrown” clay loam that is
leached free of lime in the upper part. Pinkish-white,
very limy loam begins at a depth of about 4 feet.

Harvey soils are mainly on the truncated side slopes of

fans and are gently sloping to strongly sloping. They are
limy to the surface. In most places they have a moderately
thick surface layer of light-brown or grayish-brown loam.
The lower part is more limy than the upper part. This
layer grades through very pale brown loam to very limy,
pink loam that is nearly impervious to roots.

Manzano soils have a thick surface layer of grayish-
brown Joam or clay loam over a thick subsoil of dark
grayish-brown clay loam. They have a substratum of lim Y,
brown light clay Joam that is readily penetrated by roots,
air, and water. They occur in swales and on flood plains.

Algo in this association are Tapia, Pinon, and Dean soils,
which are shallow, and Wilcoxson soils, which are deep.
There are also areas of Carnero and Clovig soils.

Witt, Harvey, and Manzano soils have good overall
characteristics for engineering installations, They are
moderately to slowly permeable and have a moderate to
high shrink-swell potential. They are well suited to irri-
gation structures and engineering practices. They are deep
and free of stones. Farm ponds, diversions, terraces, and
pipelines can be installed easily.

Tapia soils are underlain by semi-indurated caliche at
a depth of less than 35 inches. They are not suitable for
tarm ponds, but diversions, terraces, and pipelines can
be installed with little difficulty. Pinon soils are not suit-
able for conservation engineering strnctures, because they
are underlain by bedrock at a depth of only about 10

= ~Alluvium

Manzano Loam

Figure 6—Major soil series of association 5.
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inches. Dean soils are gravelly and are moderately to
rapidly permeable. T hcv are not suitable for farm ponds.
Diversions and terraces can be installed with difficulty.
Wilcoxson soils have good characteristics for conservation
engineering htm(‘hnes, except farm ponds. Their shallow-
ness over bedrock makes them wunsuitable for pit-type
ponds.

This association was formerly a major area for dry-
land farming, but cerop fallures were common because of
the unfavorable climate, and many farms were returned
to ranoolfmd Nevertheless, this association is still the most
extensively dryfarmed part of the Torrance Area. Wheat,
corn, and pinto beans are the principal crops. About 45
percent of the irrigated acreage in the Arvea is in this as-
sociation. Alfalfa, corn, pinto b e cans, wheat, and potatoes
are the main crops. Witt soils, the main dryland soils, are
aleo the most extensively eroded soils of the association.
Manzano soils are the most fertile and most 1)10(111(1‘1\'0
cropland and rangeland soils of the Torrance Avea. The
Pinon soils in this association are wooded.

Much of the acreage of this association in the southern
part of the Area has moderate to heavy stands of pinvon
and juniper, which provide not only habitats for wildlite
but also fenceposts and firewood.

Areas of this association not used for cultivation or
trees are used for range. Short and mid grasses and cactus
are the dominant vegetation,

6.

Lewvel to strongly sloping soils formed in lake sediments on
terraces; gently sloping lo sleep soils formed in wind-
deposited materials on hills

Willard-Ildefonso-Karde association

This association (fig. T} consists of shallow and moder-
ately deep, saline md nonsaline soils on Jake terraces and
wind-deposited hills, It includes the Estancia, Encino, and
Pinos Wells Lake Basins. The association makes up about
15 pereent of the Torrance Area

AREA,

NEW MEXICO 11
Willard soils, the most extensive, are slightly saline near
the lake margins, and they are progressiv ely more saline
toward the center of the lake basins. About two-thirds of
the acreage of Willard soils is mode 'ﬂ.tely to strongly
saline and is affected by alkali. These soils have a mod-
01'1’((*]\* thick surface layer of light brownish-gray loam
and a subsoil of pale-brown, ]nn\' clay loam. Below this
is very limy, light yellowish- Drown light cla v loam. Lacus-
trine Take sediments generally begin at a depth of about
9 feet, but the dep‘rh ranges “from about 10 m(*h(ﬂ; to 30
indma.
de“'nnso soils oceur on the margins of the lake basins,
on shoreline benches, They have a moderately thick sur-
face layer of brown to pale-brown, limy fine sandy Joam
and a subsoil of pale-brown, limy grs avelly fine sandy loam.
Below this 1s \01 vy pale brown, very Iy gravelly fine
sandy loam. In places the surface layer is Joamy fine sand.

Karde soils occur on wind-deposited dunes or hills on
the leeward side of playa lakes. The playas are near the
center of the lake basins. These soils have J, thin surface
layer of light-gray, limy loam over several feet of pale-
vellow silt loam that is high in content of lime and solu-
ble salts. They are moderate ly to strongly saline.

Also 1n this association ave the moderately deep, coarse-
textured Pedrick soils, the deep and fertile Manzano qc)ils‘
on broad flood plains near the lake nmrﬂms, and the alka
line IHarvey soils near the western margin of the Kstancia
Lalke Basin.

The nonsaline areas of Willard soils ave swtable for
irrigation structures. Both the saline and nonsaline areas
are suitable for farm ponds, diversions, and stock-water
pipelines. The use of un('oated metal pipelines is not ad-
visable in areas of Willard loam, strongly saline, because
of the corrosion hazard.

Ildefonso soils are suitable for all irrigation installa-
tions. They are erodible and rapidly permeable and are

Wi

Harvey Loam, alkali T TG
~_ .
lidefonso Fine Sandy Loam A - ~ e
N Pedrick Loomyf',\T\'
A h Fine Sand =
Lo Y /
“} L
Jwillard £ )
/ Loc\m W\ uord Loam, [N "< , ‘
| Karde-Willard -Gravel Deposit

Manzano Loam <

( loams, saline

ildefonso Fine Sandy Loam

Figure 7—Major soil series of association 6.
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not well suited to embankments or farm ponds because
of a seepage hazard. Pipelines can be installed.

Karde soilg are suitable for building stock ponds, diver-
sions, and terraces. Pipelines can be installed easily.

Pedrick soils are erodible and are rapidly permeable.
They malke fair embankments, but rapid seepage can be
expected if they are used for farm ponds, because the soil
material 1z difficult to compact.

Harvey soils in this association are normally alkaline
and saline. They are well suited to all conservation engi-
neering structures or practices, but stock-water pipelines
should be of plastic material because of the hazard of
corrosion of metal pipes.

About 55 percent of the irrigated acreage in the Area
is in this association. The main irrigated soils are the
Manzano soils, the Ildefonso soils, and the nonsaline areas
of the Willard soils. Alfalfa, pasture, corn, sugar beets,
and barley are the principal crops. The rest of this associa-
tion is used for range. Short and mid grasses and chamiza
are the main vegetation. Salt-tolerant grasses are domi-
nant. There are few trees except those planted around
farmsteads, Underground water is abundant in most
places, but the water in the lower part of the lake basins
1s generally unsuitable for irrigation. The saline-alkali
Willard soils should not be irrigated, because most crops
cannot tolerate the salt.

-

7. Clovis-Otero-Rock land association

Gently sloping to very steep soils formed over acid igneous
rocks and in valley fill

This association occurs mainly in the Pedernal Hills,
but also as smaller arveas in the eastern part of Torrance
County. It consists of both deep and shallow soils that
formed in valley fill washed from the surrounding hills.
The association malkes up about 6 percent of the survey
Area.

Clovis soils, the most extensive in the association, occur
on upland piedmont fans. They are gently sloping to
moderately sloping. In most places they have a thin sur-
face layer of lime-free brown loam. Their subsoil is brown
to light-brown clay loam that is limy in the lower part. A
substratum of pink loam, nearly impervious to plant roots,
igat a depth of about 30 inches.

Otero soils also are on fans, mainly near the western
and southern edges of the association. They are gently
sloping to strongly sloping and are slightly hummocky in
many places. In most places they have a thick surface
layer of light-brown fine sandy Jomm that contains some
lime, Their subsoil ig light-brown fine sandy loam that
contains more lime than the surface layer. The substratum
is very limy, very pale brown fine sandy loam that is
permeable fo roots, air, and water. In places the surface
layer ig leached free of Iime.

Rock land oceurs on strongly sloping to very steep hills
and mountain slopes. It consists mainly of pebbles, cobble-
stones, stones, and boulders, of all sizes and shapes. Cobble-
stones and stones 10 to 20 inches in diameter are the most
common. There is little or no soil material between the
rocks, and consequently little vegetation.

Also in this association are Kech, Scholle, and Chilton
soils, which are shallow and gravelly. Kech soils are on
low hills and ridgetops, Scholle soils on the upper part of
piedmont fans, and Chilton soils on the side slopes of
piedmont fans,

Some of the areas of Clovis and Otero soils have been
dryfarmed, and most of these areas have been severely
eroded by wind. Many abandoned fields have either re-
verted to grassland by natural reseeding ov have been
seeded.

Underground water is more difficult to obtain in this
association than in other parts of the Area. The water
table is deep, and dry holes are common, Ponds are needed
to furnish water for livestock. Installation of pipelines
should be considered if a source of water is available.
Clovis and Scholle soils are well suited to both pit-type
and embankment-type ponds. Otero and Chilton soils are
too permeable to be suitable for ponds, and Kech soils are
too shallow to be suitable for either ponds or pipelines.
Clovis, Otero, Scholle, and Chilton soils are well suited to
installation of pipelines. Otero soils are difficult to com-
pact and are erodible. They should not be used for dikes,
diversions, terraces, or embankments.

This association is used mainly for range. The vegeta-
tion 1s mostly short and mid grasses, cactus, and yucea.
There is some pinyon pine and juniper at the higher ele-
vations and some scrub oak on areas of Rock land. Rock
land and the gravelly hills offer a suitable habitat for
antelope, and most of the antelope population of the Tor-
ance Area is in this association,

8. Tapia-Dean-Pastura association

Nearly level to strongly sloping soils formed over caliche
on wuplands

This association, the largest in the survey Area, is almost
entirely in the eastern part of Torrance County. It con-
sists of shallow to moderately deep soils underlain by
caliche. The association makes up 18 percent, of the Tor-
rance Area.

Tapia soils, the most extensive in the association, occur
on crests of piedmont fans. They are nearly level to mod-
erately sloping and are moderately deep. In most places
they have a thin surface layer of brown loam. Their sub-
soil is brown to light-brown clay loam. White, massive,
fractured caliche is at a depth of about 20 inches; it re-
stricts root penetration. The surface layer and the upper
part of the subsoil are leached free of lime.

Dean soils occur both on crests and on side slopes of
piedmont fans. They are gently sloping to strongly slop-
ing and are shallow over partly cemented caliche, They
normally have a thin surface layer of light brownish-
gray loam. Their subsoil is light-gray gravelly loam,
wealkly cemented with lime in the upper part. This limy
layer grades to a less limy substratumn of very pale brown
gravelly loam. Grass roots are confined mainly to the
surface layer.

Pastura soils occur both on crests and on side slopes of
piedmont fans, They are gently sloping to strongly slop-
img. They normally consist of less than 12 inches of light
brownish-gray to pale-brown loam over indurated caliche.

Harvey, Rance, Prewitt, and Manzano soils make up the
rest of this association. Harvey soils are deep and limy and
occur on side slopes of the fans. Rance soils are moderately
deep over gypsam. Prewitt and Manzano soils are deep,
dark-colored, loamy soils in narrow drainageways.

Many areas of Tapia soils have been dryfarmed and
then abandoned. Erosion has removed much of the topsoil
from these abandoned fields, and it is still a hazard. Nearly
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all of the areas formerly cultivated have been resceded to
native grasses and returned to range. A few areas have
been left to revert naturally to grass.

The consolidated caliche underlying the major soils of
this association interferes with construction of pit-type
ponds for watering livestock. Kmbankment type ponds are
watertight, but sites suitable for such ponds are scarce.
Usually, large areas must be stripped of topsoil in order
to get enough soil material to build embankments. The
best sites are in arveas of Prewitt and Manzano soils, two
of the minor soils of this association, where enough good-
quality soil material is available. In some areas the ealiche
underlying Dean and Pastura soils has been excavated for
use in road construction,

l’i[l:eiiuus can be installed in the soils of this association,
but they must be bedded with topsoil in areas where there
are coarse fragments of caliche, Rance soils are underlain
by gypsum and, because of the piping hazard, should not
be used for earthen structures.

This association is used mainly for native range, Short
and mid grasses and cactus are the main vegetation, but
there are a few juniper trees,

9, Penistuja-Steep rock land association

Nearly level to strongly sloping soils on uplands, and
moderately sloping to very steep rocky arcas on hillsides,
mesa escarpments, and breaks

"This assoeiation is in the southern and eastern parts of
the Torrance Avea. It consists of shallow, moderately deep,
and deep soils, and of steep rock land (fig. 8). The soils
are on upland piedmont fans. The rock land consists of
moderately sloping to very steep hillsides, mesa escarp-
ments, and breaks, This association makes up about 15
pereent of the survey Area.

Penistaja soils, the most extensive in the association,
normally have a thin surface layer of brown fine sandy
loam over a subsoil of light-brown or reddish-brown sandy
clay loam. Below this is light reddish-brown fine sandy
loam that is high in lime content but permeable to roots,
air, and water, Penistaja soils are deep and are leached
of lime to a depth of about 20 inches.

Steep rock land is also extensive in this association. The
rock is mainly sandstone. Thin layers of limestone cap the
sandstone in some of the areas near the crest ol escarp-

Figure 8. Landscape in association 9. Penistaja soils are on the
piedmont fans in the foreground. Steep rock land is on the mesa
escarpment in the background.

13

ments and hills. The rock land rises some 500 feet or more
above the lower lying uplands, Ledges and stairstep topog-
raphy are common. Shallow pockets of soil between the
ledges support most of the plant life.

Algo in this association are moderately deep Hagerman
soils and shallow Bernal, Travessilla, and Laporte soils.

Farm ponds, diversions, terraces, and pipelines can be
constructed in the Penistaja soils, but some seepage ean be
expected in ponds unless the soils are well compacted. In
places it is necessary to plait the excavated pit with finer
textured subsoil material.

Hagerman soils are well suited to all conservation en-
aineering structures, except farm ponds. In most places
bedrock is too near the surface for pit-type pouds, but the
surface layer and the subsoil are suitable for embankment-
type ponds. In places the soil is too shallow over bedrock
for pipelines, unless the rock is ripped or blasted out.

Bernal, Travessilla, and Laporte soils are too shallow
and the roek land is too steep and rough for engineering
construction. Pipelines could be installed, but the rock
would have to be blasted out.

Lrosion is a problem in constructing waterways on
ITagerman and Penistaja soils, unless protective measures
are applied.

Nearly all of this association is used for range. The
upland soils arve the most productive grassland soils in the
survey Area, The vegetation consists of light to heavy
stands of pinyon and juniper, short and mid grasses, cac-
tus, and yueea. Brush control is not difficult on the upland
soils. The trees and understory vegetation provide a
suitable habitat for deer,

A few areas of Penistaja soils are used for small grains
and row crops, There are many abandoned fields—for-
merly in cultivation—that have been severely eroded by
winl(f. Range reseeding has heen successful on these old
fields,

10. La Fonda-Alicia-Rock outerop association

Gently slaping to strongly sloping soils formed in allu-
wivm from red beds; moderately sloping to very steep rock
aulerops

This association is mainly in the eastern and southwest-
ern parts of the Torrance Area. It consists of deep, loamy
soils on upland piedmont fans and moderately sloping to
very steep rock outerops. This association makes up about
0 pereent of the survey Area.

La Fonda soils, the most extensive in the association,
normally have a thin surface layer of reddish-brown loam
over a subsoil of light reddish-brown heavy loam. Below
this is light reddish-brown loam that is more limy than the
surface layer and the subsoil.

Alicia zoils have a moderately thick surface layer of
reddish-brown lonm. Their subsoil is reddish-brown clay
loam that is leached of lime in the upper part. The sub-
stratum is light reddish-brown, limy loam.

Rock outerops are moderately sloping to very steep.
They are on side slopes of hills and escarpments, and in
breaks areas. The rocks are dominantly red-bed shale, silt-
stone, and sandstone, but some are limestone, gy psum, and
ealiche, These rocky areas erode rapidly, and soil acenmu-
lates too slowly to support much plant life. In places the
outerops are dissected by numerous shallow gullies, and in
other places the surface relief has a stairstep appearance,
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In some areas the slopes are nearly vertical, and the ridge-
tops are 200 feet above the surrounding uplands.

Also in this association are Encierro, Chilton, Scholle,
and Pinon soils and areas of Steep rock land. Encierro
soils are shallow over sandstone: they occur on rolling
ridge crests and side slopes, Chilton soils are limy and
gravelly; they occur on side slopes of piedmont fans.
Scholle soils are gravelly ; they occur on crests of gravelly
piedmont fans. Pmon soils are shallow over limestone bed-
rock ; they occur on woaded ridge crests.

The soils of this association are highly susceptible to
water erosion, which rapidly forms deep gullies and can-
yons. They are unstable and are difficult to seal. They also
slake easily when saturated, and consequently are subject
to piping. At times, spillways require repair after over-
flow because of the erodibility of the soils.

I'arm ponds can be constructed in the La Fonda and
Alicia soils. Pit-type ponds with desilting basins are more
suitable than other tvpes. Pipelines for livestock water
can be installed in all of the soils of this association, with
the exception of Pinon and Enecierro soils, which are
shallow,

This association is mostly over red beds, and its soils are
the most susceptible to water erosion of any in the survey
Area. It is suited to grasses, and most of the acreage is used
for range, Short and mid grasses, cactns, yueea, and
scattered seruby trees are the main vegetation, A few areas
are_dryfarmed to row crops. There are many old fields,
and most of these are severely eroded. They are rapidly
reverting to rangeland, either by seeding or by natural
regeneration of forage plants,

11. Otero-Palma-T'rail association

Undulating to rolling soils formed in wind-reworlked ma-
terials onupland alluvial fans

This association is mainly in the sonthern part of the
survey Area. It consists mostly of deep, sandy soils on
undulating upland fans. Tt makes up about 4 percent of
the survey Avea,

Otero soilg, the most extensive, are limy. They normally
have a moderately thick surface layer of light-brown fine
sandy loam or loamy fine sand over a similar, but more
limy, subsoil. The substratum is very pale brown fine
sandy loam that has more visible lime than the subsoil. In
places the surface layver is leached of lime.

Palma soils are normally leached of lime in the surface
layer and the upper part of the subsoil. They have a thin

surface Jayer of brown or reddish-brown fine sandy Joam
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or loamy fine sand over a subsoil of reddish-brown heavy
fine sandy loam. The lower part is lighter colored and
contains some visible lime. Below this is light reddish-
brown fine sandy loam that contains much visible lime.

Trail soils are the least extensive of the major soils in
this association. They are nonlimy. They normally have a
thin surface layer of pale-brown loamy fine sand over deep
deposits of brown fine sand.

Penistaja and Chupadera soils make up the rest of the
association. The Penistaja soils are deep and nonlimy : they
have a sandy clay loam subsoil. The Chupadera soils are
moderately deep and limy and overlie limestone hedrock.

All of the soils of this association are rapidly permeable.
They are highly susceptible to water erosion and to wind
erosIon.

Iarthen structures constructed on these soils do not
function satisfactorily unless sealing materials arve used.
Stock ponds often leak and are difficult to seal. Range
pipelines are well suited to all of the soils, except the
Chupadera soils, which are underlain by fractured lime-
stone at a depth of about 20 t0 30 inches.

This association is used mainly for native forage. It
supports a moderate to heavy stand of pinvon and juniper,
and some of the trees are cut for fenceposts and firewood.
Short, mid, and tall grasses, and yneea are the common
ground cover. Many old fields are scattered throughout the
association, and most have been severely eroded by wind.
Only a few remain to be reseeded. These abandoned fields
need protection from overgrazing until the plant cover is
well established,

Descriptions of the Soils

This section describes the soils mapped in the Torrance
Area. In the pages that follow, each mapping unit is de-
scribed individually. Miscellaneous land types, such as
Badland, are described in alphabetic order along with the
soils. Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit on
the detailed soil map. At the end of the deseription of each
mapping unit are listed the capability unit, and the range
site and timber suitability group, if any, in which the
mapping unit has been placed. The page where each of
these groups is deseribed can be found readily by referring
to the Guide to Mappinge Units.

The approximate acreage and proportionate extent of
each mapping unit ave given in table 4. Detailed technieal
descriptions of the o1l series are given in the section
“Genesis, Classification, and Morphology of the Soils.”

Tanne 4.—Approxzimate acreage and proportionate extent of the soils
Soil I Acres Pereent Soil Acres Pereent

Alicia loam, 1 to 6 pereent slopes__ 18, 722 0.8 Clovis soils, 0 to 5 percent slopes, eroded. . 12, 570 .6
Badland. ... _____ . ______ " __ 4,477 -2 1 Clovis-Dean loams, 0 to 5 pereent slopes. __ s, 396 .4
Bernal-Slickspot complex. . ____ . 1, 849 1 Clovis and Scholle soils.___________ . 17, S06 .8
Bernal-Travessilla fine sandy loams ______ 38,015 1.7 Crest stony loam, 5 to 50 percent slopes___ _ 3,735 .2
Blowpn-ontland ____________ . 1, 519 1 Dean loam, 1 to 9 pereent slopes_ . _______ 52,175 2.4
Capillo loam, 15 to 50 pereent slopes_ . 3, 982 -2 Dunean loam, dark vaviant_ ... _______ 1, 100 O]
Carnero loam, 3 to S percent slopes_ . 3, 107 -1 Encierro channery loam, 1 to 9 pereent
Chilton gravelly loamn.._. .~ 4, 670 .2 slopes._ ... . . S, 287 4
Chilton-La Fonda complex, 1 to 9 pereent Erramouspe stony loam, 30 to 60 pereent
oslopes__ ... . - 6, 456 3 stopes_.___ .. 1, 201 ")
Chupadera loamy fine sand, 5 to 15 percent Fortwingate stony loam, 5 to 40 percent

slopes.. . ... ____ . _____ 10, 405 ) slopes. . ________ ... - 2,653 | 1
Clovis loam, 0 to 5 percent slopes___ | 87, 897 | 4.0 | Fuera cobbly loam, 5 to 20 percent slopes_ _| 4, 420 .2
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Soil Acres Percent
Fuera eobbly loam, 20 to 60 percent slopes. 1, 943 i
Hagerman fine sandy loam, 1 to 5 pereent
slopes. . R 43, 927 2.0
IIqU(lm wm-Dean vomplo\ 15 1){‘1(-(‘111
4()1)(‘\, . - B 44, 221 2.0
Harvey loam, 0 to 1 1)(*1('<X11t \10])(\ I 3, 107 |
Haivey 10(1111 1 to 9 percent slopes 115, 820 5.2
Harvey lmml, alkali_. R 7,611 .3
Harvey-Dean lo‘uns 1 to 9 ])u((*ni \1{) 1eS 95, 797 4.3
ITarvey and Dean xmls croded. 24, 813 1.1
Hassell loam, 2 to 5 ])01(011 \Jopo\ ] . 1, 847 N
Tgnacio fine sandy loam, 1 to 5 pe reent
slopes. o 2, 525 il
Hdefonso fine mndv ltmm 0o 2 pereent
slopes. _ . 14, 227 .6
3 ‘md\’ 1():I,II1 0 to H ])M'(?tant
slopes_ .. R L I 28, 69 1.3
Tidefonso l()‘l!h\f fine \‘md 0 to S pm((m
slopes. - R S 14, 904 i
Hdefonso \mm \'md\ lmxm 10 to 30 pur
cent slopes e 1,272 1
Jekley silty clay ]():1111, 20 to 40 1)(%1‘(?(\1}1:
slopes. e e e 614 O]
Karde 1')1111 saline. ... [ 25, 943 1.2
Karde-Will: nd loams, saline. . 38, 846 1.8
Keeh gravelly loam, 1109 pm('(*nt ~i<) IS 3, 483 2
Kim-Otero-Pagtura complex. ... _ 7,245 .3
Kim-Pastura-Tapia h):uns‘ R 46, 980 2.1
Kim-Pinon-Witt loams_ ... ... . 6, 570 L3
La Fonda loam, 1 to 9 percent slopes. - N 51, 916 2.3
La Fonda loam, grav (:Hy substratum, 2 to 8
percent slopes. . I 1, 706 .1
Fa Fonda-/ \11(*1 vioams, 1 to 9 ] serecnt \10 DOR . 21, 764 1.0
La Fonda-Rock outerop complex. .. 26, 100 1.2
Laporte-Rock outerop complex. . 49, 00! 2.2
Manzano loam, 0 1o 1 pereent slopes.. 32, 691 Y
Manzano loam, 1 to 5 pereent slopes 8, 205 -4
Manzano loam, saline substratum, 0 to 1
pereent slopes. . . . 25, 201 1.1
Mirabal &lm]\' \md\ l()\m high elevation,
10 to 70 pereent slopoes. 4, 227 L2
Mirabal stony S;md}' ln:xm, 4010 80 } sereent
slopes. . s - P - 6, 319 .3
Moriarty eclay o U, 0o pereent slopes. . 1, 517 i
Moriarty clay loam, 2 to 6 pereent slopes 900 O]
Osha gravelly hmm, 10 to 50 percent slopes. 1, 601 1
Osha gravelly loam, ealearcous variant, 20
to 8O percent slopes. . oLl 1,047 )
Otero and Palma soils. o 69, 040 3.1
Otero and Palma soils, hwmoce ]\\ U 1, H09 1
Pastura loam, 1 to 9 pereent ~l(m( S 20, 019 )
Pastura loam, 9 to 25 percent slopes_ .o 2, 665 A
Pedrick loamy fine sand._____ . 27, 661 1.3
Pedrick Ioamy fine sand, hummocky $, 011 .4
Penistaja fine sandy loam, 0 to 1 pereent
slopes... S S I, 365 L
I’(]lhhx]a fine ‘:11)(1}' loam, 1 to 6 percent
slopes._ ... R e N 82, 696 3.8
Pcniﬁmjz\ loamy fine sand, hummocky, 1 to
Spereent slopes. o - 14, 128 .6
Penistaja sandy » loam, 1 to 6 p(](‘(‘m
40})(‘\, vmd«\d . . 1, 575 1
Penistaja-Dean (mnpl(\ 1 to 5 pmwm
SlOPeS. e 7, 087 3

Wilcoxson stony loam, 20 to 50 pereent
north slopes_ ... R

- Wilcoxson stony loam, 15 to 45 pumm
© south slopes. ..

Willard loam. . ... ...

Willard loam, oroded. .

Willard loam, strongly saline_.

Willard fine x;md\ l(mm

Soil

Acres

Pereent

Penistaja-Dean fine sandy loams, 1 to 5

pereent slopes.

Pinata stony loam, 25 to H0 percent north
slopes._ . __ S —
l’m‘lhl stony l()am 20 to 60 pereent south
slopes__ . R . -
Pinata- \lmnpv stony l()nns, 5 to 20 1 sercent
&l()]w\ ; R
Pinata-5t l(mp(\ \101\\ l()‘\mx 20 to 50 p(sl'cunt
slopes o - -
Pino loam, lmmy substa (1111111, 310 12 per-
cent ~ln])(‘\, e D
Pino silt loam, 2 to 30 per cent slopes_
Pinon ch:nmm‘y loam, 3 to 20 percent slopes.

Prewitt and Manzano soils. -
Ranee-Gypsum land complex. - . _
Rocek land._. ..
Rock outerop-Pinon- La Fonda (*mn])lo\
Rock outerops d]ld slides. - -
RBalas stony loam, 30 to 70 per cent slr)po, .
Scholle gravelly lfmm 1 to 9 pereent slopes.
Scholle loam, 1 to 5 ])m'('(\,n{; slopes___ ...
Steep roek land oo
Stony alluvial fand o C
Stony steep land . oL
Stroupe stony loam, 15 to 70 pereent sloj
Supervisor loam, 40 to 80 percent slopes.._
Tampico loam
Tapia loam, 0 to 5 })(‘l((*]ﬂ \10])1*
lapn Dean loams, 0 to 5 pereent \]()pu\
Tapia and Dean soils, eroded_ .
Tecolote stony loam, 20 to 70 pe reent k](»])(ls
Tecolote stony loam, thick surface variant,
20 to 70 pereent slopes. oL
Tesajo gravelly sandy loam, 2 to 15 percent
slopes.
T mli l(mm\ fine (md 51010 pm( ent klopv\ -
Turkeysprings stony Toam, 20 1o 50 percent
slopes.. [OOSR R
W mh(w cobbly loam, 9 to 25 pereent slopes
Washoe gravelly loam, 1to 9 percent slopes_ .
Wilcoxson clay loam, 2 to 10 pereent slopes. .
Wileoxson loam, thick Mn‘fu,cu, 110 6 pereent
\10{)4‘\
Wilcoxson stony Toam, 5 to 20 p< reent dopm .

Witt loam, 0 to 1 pereent \l()p(‘\ e
Witt lom] I to 6 pereent slopes. ...
Witt clay l(mln 0 to 1 pereent slopes, croded
Witt elay loan, 1 to 6 pereent slopes, eroded
Witt-Harvey loams, 0 to 3 pereent slopes.
Witt-ITarvey-Pinon loams, 1 to 9 pereent |
slopes. . e
Tln(‘nmlt(nt Takes.
Towns and villages. ... ______

Total .. __

197 4
2, 669 .1
6, 225 3
9, 647 .4
3, 998 2
1,619 L
6,011 .3
92, 401 4.2
21, 079 1.0
L7
Vi .4
29, 806 1.3
12, 507 .6
17, 678 .8
4, 943 L2
2,420 B
50, 261 2.3
1, 119
6,715 .3
2, 646 i
2, 640 .1
1,752 A
51, 076 3
113, 839 i
9, 301 .4
3, 946 L2
757 1.
6, 172 :
10, 218 .5
i
,l
1
.3
8, 164 .4
3, 121 1
13, 999 L6
8, 427 .4
39, 020 [
3, 668 L2
60, 633 2.7
6, 100 .3
23, 261 1.1
105, 256 48
10, 881 5
47, 563 2.2
4, 439 2
22, 437 1.0
18, 564 .8
3, 518 L2
‘) 208, 008 100. 0

! Less than 0.05 percent.

For full information on the mapping units, it is necessary
to read these technical deseriptions as well as the descrip-
tions of the mapping units, which follow here. For more
general information about the soils, the reader
to the section “General Soil Map,” in which the broad pat-

terns of soils are described.

can refer

Many of the terms used in the soil descriptions and other

parts of the report are defined in the GI

08sary.

Alicia loam, 1 to 6 percent slopes (Al —This soil oc-
curs on piedmont fans and valley fills on the uplands in
the western and eastern parts of the Torrance Area. The
surface layer, about 6 inches thick, consists of friable, red-
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dish-brown, granular loam, It rests on a subsoil of reddish-
brown ciafy loam that has weak subangular blocky
structure. The subsoil, about 21 inches thick, is weakly
caleareons, It grades to a substratum of light reddish-
brown limy lonm that is readily penetrated by roots,

Included with this soil are small areas of La Fonda
loam, 1 to 9 percent slopes; Manzano loam, 0 to 1 percent
slopes : and Witt loam, 1 to G percent slopes.

Thig goil is moderate in fertility nml[ in organic-matter
content. It is subject to severe water erosion and wind ero-
sion when not. protected by plant cover. Headeuts and gul-
lies are common in areas that receive runof! from surround-
ing areas, The water-storage capacity is moderate. Roots,
air, and water penetrate readily. Surface runoff is slow to
medium, depending on slope. Internal drainage is medium.

This soil 1s used mainly for range. The native vegetation
consists mostly of hlue grama, galleta, sand dropseed,
ring muhly, eactus, and light to moderate stands of scrub
pinyon and juniper. Some small areas in the western part
of the Area are dryfarmed (o corn and pinto beans, Many
fields have been abandoned. Some have ll'wn left to revert
to the natural vegetation, and some have been reseeded
to native grasses, (Dryland capability unit IVe 3 if in
climatic zone 4, and VIs-2 if in elimatic zone 5; Loamy
range site)

Badland (5 to 30 percent slopes) (Ba).—This land type
oceurs near the northeastern boundary of the survey Area.
It consists of rough, broken, and dissected arcas with
many drainage channels, A nearly vertical escarpment
stands at the head of the many intermittent drainage-
ways, This escarpment is being gradually eroded back into
the uplands. Elevations vary by as much as 500 feet.

About 75 percent of Badland eonsists of raw shale and
sandstone onterops. There is some—but not much—lime-
stone, indurated caliche, and gypsam. About 25 percent
of this land type consists of small areas of soils on the
gentler slopes. The surface layer of these soils is loam to
fine sandy loam in texture and brown or dark reddish
hrown in color. The subsoil is sandy clay loam or clay
loam in texture and reddish brown or dark veddish bhrown
in color. The soils are normally noncalcareous.

Included in mapping were small areas of Alicia loam,
1 to 6 percent slopes; Hagerman fine sandy loam, 1 to b
percent slopes; and Bernal-Travessilla fine sandy loams,

This land type is used only for praduction of native for-
age. The vegetation is very sparse. It consists mainly of
blue grama, sand dropseed, serub oalk, and juniper. Bad-
land is subject to severe water erosion, and grazing prac-
tices that encourage plant density and forage production
are essential to keep erosion to a minimum. (The raw
shale and sandstone outerops are in dryland capability
unit VIITs-1: the small areas of soils are in dryland
capability unit VIIe-1. Badland occurs in elimatic zone
5. Itisin Iills range site)

Bernal-Slickspot complex (0 to 3 percent slopes)
(Bs).—This complex (fig. 9) occurs on uplands in the north-
eastern part of the survey Area. Bernal soils make up
about 70 Lo 85 percent of the acreage, and Slickspots, 15
to 30 percent. Included are small areas of Travessilla fine
sandy loam.

Bernal soils have a surface layer of brown fine sandy
loam about 3 inches thick, This layer is noncaleareous and
has moderate granular structure, The subsoil is brown and
reddish-brown sandy clay loam about 9 inches thick. The

Figure 9—An area of Bernal-Slickspot complex. Slickspots, such
as those in the foreground, are common in areas of Bernal soils.

subsoil has moderate subangular blocky and prismatic
structure. It rests abruptly on nonecaleareous sandstone
bedrock that has few fractures.

Slickspots are barren areas that normally have a thin,
eroded surface layer of light-brown loam. This layer is
about 1 inch thick and abruptly overlies a noncalearcous
subsoil of dark reddish-brown blocky clay about 10 inches
thick, The lower part of the subsoil contains substantial
amounts of soluble salts and is normally strongly alkaline.
The subsoil rests abruptly on noncaleareous sandstone bed-
rock, coated in many places with a thin layer of calcium
carbonate.

This complex, particularly the Slickspot areas, is sub-
ject to severe wind erosion. The moisture-storage capacity
1s limited because the soils are shallow over rock. Bernal
soils absorh water at a moderate rate, but Slickspots have
avery slow intake rate. Runoff is slow to medium,

Native range is the main use of this complex. Slickspots
are mostly barren, but in places alkali sacaton and salt-
rass grow near the edges. Bernal soils have a cover of
blue grama, sand dropseed, ring muhly, cactus, yueea, and
a few junipers. (Dryland ca uﬁ)ilit‘y unit VIs-4, climatic
zone 5; the Bernal soil is in Loamy range site)

Bernal-Travessilla fine sandy loams (1 to 9 percent
slopes) (Bt).—This complex oceurs on the crests and side
slopes of foothills in the western, southern, and eastern
parts of the survey Are 1l soils are the more open
part of the landscape (fig. 10). They make up 40 to 60
percent of the acreage. Travessilla soils also make up 40
to 60 percent of the acreage, but most commonly a smaller
part than Bernal soils. Included in mapping ‘were areas
of Hagerman fine sandy loam, 1 to 5 percent slopes, which
make up about 5 percent of the mapping unit, and areas
of Laporte Rock outerop complex, '\\'5'lir_' 1 make up about
2 }aercent.

Jernal soils are deeper and less stony than Travessilla
soils. They have a surface layer of brown fine sandy loam
about 3 inches thick. This layer is nonealeareous and has
moderate granular structure. The subsoil is reddish-brown
sandy elay loam, about 9 inches thick, that has moderate
blocky and moderate prismatic structure, Nonecaleareous
sandstone bedrack that is fractured in the upper part is
at a depth of about 12 inches.

Travesgilla soils are very shallow. They occur near rock
outcraps and on convex ridges in the landseape. They con-
sist of about 5 inches of noncalcareous granular fine sandy
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Figure 10.—An area of Bernal-Travessilla fine sandy loams. The
prassed openings among the trees are arcas of Bernal soils, The
wooded areas are Travessilla soils.

loam over fractured noncalcareous sandstone bedrock.
Stones and oulerops are common in Travessilla soils. In
places they cover as much as 25 percent of the surface,

Both Bernal and Travessilla soils are droughty, because
they are shallow over bedrock, Fractures in the bedrock
contain some soil material, which provides additional space
for root growth and water storage. These soils absorb
water readily and have moderate internal drainage above
the rock. Runoff is medium to rapid and occurs mainly
after the soil has become saturated. Water erosion is
moderate to severe.

The main use of these soils is the production of native
vegetation. The grass forage is grazed by domestic live-
stock and wildlife. Posts and firewood are cut from the
serub trees. The underlying sandstone is a source of road-
building material, The vegetation is sparse and consists
mainly of blue grama, sand dropseed, galleta, snakeweed,
ecactus, some serub oak, and moderate fo heavy stands of
pinyon and juniper. (Dryland capability unit VIIs-1,
climatic zones 4 and 5; the Bernal soil is in Loamy range
site: the Travessilla soil is in Shallow Sandstone range
site)

Blown-out land (0 to 2 percent slopes) (Bu).—This land
type consists mostly of abandoned fields, formerly dry-
farmed, that have heen so severely eroded by wind that
little or none of the original soil material is left (fig. 11).
The original soils were probably of the Willard and Ped-
rick series. These areas are mainly in the Estancia and
Encino Lake Basins. The topography is undulating in
places.

Most of the surface layer has been blown away, and the
underlying lacustrine deposits arve exposed, These deposits
are generally pale brown, olive, or yellowish in eolor, and
they range from loam to clay loam in texture. Many areas
contain strong concentrations of lime and soluble salts.
In some places there is a thin, brown or light-brown sur-
face layer that ranges in texture from loam to fine sandy
loam.

Some areas have undulating topography because wind
removes soil from one place and deposits it in another.
These acenmulations are seldom more than 4 feet deep.

These eroded areas are low in fertility and in organie-
matter content. They absorb water at a moderate rate and
have slow to medium internal drainage. Runofl is slow to
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Figure 11.—An area of Blown-out land in the Encino Lake Basin.
About 3 feet of soil material and parent material has been blown
away.

very slow. Water erosion is not a hazard, but controlling
wind erosion is a continuous problem. In many places the
lacustrine deposits restrict root penctration and thus make
it difficult for native grasses to get established.

Most of the fields are idle and have been either reseeded
to native grasses or left to revert to grasses. Three-awn,
ving muhly, alkali sacaton, blue grama, and sand drop-
seed make up most of the vegetation. Some of the areas
that are being grazed by livestock need to be fenced and
protected from overgrazing until grasses have become well
established, (Dryland capability unit VIs-3, climatic zones
4 and 5; Salt Flats range site)

Capillo loam, 15 to 50 percent slopes (Ca). This eoil
oceurs in the Manzano Mountains, in the western part of
the Area, mainly on north- and east-facing slopes. It has
about 2 inches of decomposing forest litter over a surface
layer of about 3 inches of very dark brown, friable loam.
The subsoil is dark grayish-brown clay loam that grades
to dark yellowish-brown clay in the lower part. It has
moderate blocky structure and has been leached free of
lime. This layer grades to partly weathered, caleareous
ghale at a depth of about 40 inches.

Included in mapping were areas of Wilcoxson stony
loam, 20 to 50 percent north slopes, and areas of Wilcox-
son stony loam, 15 to 45 pereent south slopes. Each of the
included areas makes up about 7 percent of the mapping
unit,

This soil absorbs water readily and has a high capacity
to store moisture for plants. Internal drainage is slow.
The surface litter and vegetation protect the soil against
excessive runoff and erosion; however, if the protective
cover is destroyed by fire or if too much timber is har-
vested, runofl becomes rapid and severe erosion results.

This soil is nsed mainly for production of commercial
timber and for wildlife habitats. The shrubs and grasses
provide some forage for livestock. The native vegetation
consists mostly of Douglas-fir, ponderosa pine, white fir,
Gambel oak, Oregongrape, lupine, and blue grama. (Dry-
land capability unit VIle-5, climatic zone 4 timber suita-
bility group 2)

Carnero loam, 3 to 8 percent slopes (Ce].—This soil
oceurs on upland piedmont fans in the foothills of the
Gallinas Mountains. The surface layer, abont 3 inches
thick, is brown granular loam that has been leached free
of lime. The subsoil is reddish-brown clay loam that has
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moderate subangular blocky structure. This layer is about
16 inches thick and is leached free of lime in the upper
part. Below the subsoil is about 13 inches of strongly cal-
careous, reddish-brown light clay loam resting on sand-
stone bedrock. Sandstone pebbles are scattered throughout
the profile.

Included areas of Bernal soils make up about 15 percent
of the acreage. Also included are small arveas of Manzano
loam, 1 to 5 percent slopes,

This soil is subject to severe wind erosion and water
erosion when not protected by plant cover. It is easily
penetrated by plant roots and has a moderate capacity to
store moisture. It absorbs water at a moderate rate and has
medium internal drainage. Runoff is medinm. Surface
pebbles protect the soil from erosion but tend to restrict
the density of the plant cover.

This so1l is used mainly for production of native forage.
It supports a moderate to thick stand of pinvon and juni-
per, with a ground cover of blue grama, sand dropseed,
ring muhly, and scattered oakbrush. Some scrub trees are
havvested for posts and firewood. (Dryland capability
unit VIs—4, climatic zone 5; Loamy range site)

Chilton gravelly loam (8 to 20 percent slopes) [Cg)—
This soil occurs on side slopes of piedmont fans in the
southwestern and eastern parts of the survey Area. The
surface layer, about 9 inches thick, consists of brown, limy
gravelly loam. It has weak to moderate, fine, granular
structure. Below this is about 6 inches of very limy, light-
brown gravelly loam that is seldom penetrated by plant
roots. This Jayer grades to a less limy, very gravelly
substratum,

Included in mapping were aveas of Scholle gravelly
loam, 1 to 9 percent slopes, and areas of Washoe cobbly
loam, 9 to 25 percent slopes, each making up about 5 per-
cent of the mapping unit. Also included were areas of
Chilton soils where the slope is less than § percent. The
included Chilton soils make up about 10 percent of the
mapping unit,

This soil has a low capacity to store moisture for plants,
and it is dronghty because of its high gravel content. Tt
absorbs water readily and has medium to rapid internal
drainage. Runofl is rapid on moderately steep arveas and
moderate on strongly sloping arveas, Surface gravel tends
to limit the density of the plant cover but helps to keep
wind erosion and water erosion to a minimum. Most plant
roots arve restricted fo the snrface layer.

This soil is used mainly for production of native grasses.
In some aveas the gravel beds are thick enough to be a
source of roadbuilding material. Controlled grazing helps
to increase plant density and also helps to reduce water
loss through excessive runoff. The vegetation consists
mostly of blue grama, black grama, sand dropseed, and
scattered cactus and juniper. (Dryland capability unit
VIs-1. climatic zones 4 and 5 ; Shallow range site)

Chilton-La Fonda complex, 1 to 9 percent slopes
(Cll—This complex occurs on piedmont fan ridge crests
and side slopes of fans in the eastern part of the Area.
Chilton soils are on the crests and upper side slopes in the
more strongly sloping areas. They make up 40 to 60 per-
cent of the complex and ordinarily are dominant. Thev
have a surface layer, about 9 inches thick, of brown fo
grayish-brown, calcareous gravelly loam, overlying about
6 inches of very limy gravelly loam grading to a less limy,
more gravelly substratum. ' ' }

SURVEY

La Fonda soils make up 40 to 60 percent of the complex
but most commonly about 45 percent. They occur on lower
side slopes in nearly level to moderately sloping areas.
They have a surface layer, about 4 inches thick, of reddish-
brown, friable loam, grading to a subsoil, about 20 inches
thick, of reddish-brown heavy loam. The subsoil has weak
prismatic and subangular blocky structure, It grades into
lght reddish-brown, limy, structureless loam. The surface
layer and the subsoil contain some lime but much less than
the substratum,

Tncluded in mapping were areas of La Fonda-Alicia
loams, 1 to 9 percent slopes, and areas of Clovis and
Scholle soils. The included areas make up less than 5 per-
cent of the mapping unit.

Chilton soils are droughty because their gravelly lavers
have low capacity to store moisture. They absorb water
readily and have medinm to rapid internal drainage. Run-
off is moderate. The density of the plant cover is restricted
because the surface layer iz gravelly, and plant roots
seldom penetrate the very limy subsoil. The gravel in the
surface layer helps to control wind erosion and water
eros1on.

La Fonda soils are erodible. They are low in fertility
and in organic-matter content, but they respond to good
management when weather conditions are favorable. These
soils take in water at a moderate rate and have medium
internal drainage. They have moderate capacity to store
moisture,

These soils are not suited to cultivation. They are nsed
mainly for production of native grasses. Chilton soils are
sources of road subgrade material. Blue grama. sand drop-
seed, and cactus are common on hoth soils. Black grama
grows on the Chilton soil, and galleta and yucea grow on
the La Fonda soil. (Dryland capability unit VIs-1, eli-
matic zone 5: the Chilton soil is in Shallow range site; the
La Fonda soil is in Loamy range site) )

Chupadera loamy fine sand, 5 to 15 percent slopes
(Cm).—This soil occurs on crests and side slopes of ridges
on the Chupadera Mesa, in the southern part of the Area.
It 1s shallow to moderately deep. The surface layer con-
sists of brown loamy fine sand. about 6 inches thick, that
has weak granular structure. Below this is about 6 inches
of brown loamy fine sand of weak subangular blocky
structure, and below this, about § inches of very limy, light
brownish-gray fine sandy loam. The fine sandy loam grades
into weathered limestone bedrock at a depth of about
24 inches,

Included in the areas mapped are small areas of Otero
and Palma soils, areas of Pinon channery loam, 3 to 20 per-
cent slopes, and areas of Trail loamy fine sand, 5 to 10 per-
cent slopes.

This soil is subject to severe wind erosion when not
protected with adequate plant cover. Tt has low capacity
to store moisture, The surface laver takes in water rapidly,
and infernal drainage is rapid above the bedrock. Plant
rools penetrate easily but are restricted mainly to the
material above the weathered bedrock. Surface runoff is
slow.

This soil is suited to production of native grasses, Graz-
ing should be managed so that plants can increase in vigor
and density and so help to control wind erosion. The vege-
tation consists mainly of blue grama, sand dropseed, little
bluestem, New Mexico feathergrass, needle-and-thread,
snakeweed, and moderate to thick stands of pinyon and
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juniper. In places there are scattered ponderosa pines.
(Dryland capability unit VIe-1, elimatic zones 4 and 53
Sundy range site ; timber suitability group 5)

Clovis loam, 0 to 5 percent slopes (Cn).—This soil (fig.
12) is moderately deep over a high-lime zone. It occurs on
upland piedmont fans in all parts of the Area. The sur-
face layer, about 5 inches thick, consists of brown, friable,
nonealeareous loam, It has strong granular structure, This
layer grades to about 14 inches of brown clay loam that is
leached free of lime in the upper part. The clay loam has
subangular blocky structure. A layer of light-brown, limy,
masgive clay loam begins at a depth of about 22 inches,
This grades, at a depth of about 30 inches, to very limy,
massive loam that impedes the growth of most plant roots.

About 6 percent of the acreage, mostly in the western
part of the Area, has slopes of less than 1 percent. Included

Figure 12—~Profile of Clovis loam, 0 to 5 percent slopes. Roots
are plentiful to a depth of about 16 inches but decrease with depth.
A high-lime zone oceurs at a depth of about 30 inches,

in mapping were small areas of Harvey loam, 0 fo 1 per-
cent slopes; Harvey loam, 1 to 9 percent slopes; Witt loam,
0 to 1 percent slopes; and Dean loam, 1 to 9 percent slopes.

This soil is easy to till, but it should be tilled at a time
when it is moist enough to form clods, because otherwise,
the surface will not be rongh enough to resist erosion. This
soil will compact readily, however, if it is tilled when too
wet. Varying the depth of tillage helps to prevent forma-
tion of a plowpan.

This soil absorbs water at a moderate rate and can hold
a moderate to high amount of water for plants. Runoff
is slow to medium, and internal drainage is medium,
Fertility and the organic-matter content are moderate,
This goil is subject to severe wind and water erosion when
not protected by adequate amounts of plant residue.

Cuts made in leveling should be limited to 10 inches
in depth, in order to make sure that tillage will not bring
up the underlying limy material,

This soil is used for production of native grasses, for
irrigated farming, and for dryfarming. About 98 percent
of the acreage is native range. The vegetation consists
mainly of blue grama, galleta, sand dropseed, ring muhly,
and eactus, Crop failures are common in dryfarmed areas,
and many fields have been abandoned. Alfalfa, corn,
potatoes, pinto beans, and sugar beets are the principal
irrigated erops. Wheat, corn, and pinto beans are the main
dryland crops. (Dryland capability unit IVe 3 if in
climatie zone 4, and VIe-1 if in elimatic zone 53 irrigated
capability unit ITe-1 where the slope is 1 percent or less;
Loamy range site)

Clovis soils, 0 to 5 percent slopes, eroded [Col.—These
soils occur on uplands in the western and eastern parts of
the Area. 'Winc{ erosion has removed most or all of the
original surface layer, and the subsoil of brown clay loam
is exposed. Some areas have lost part of the subsoil, and
others have received deposits of loamy material. In many
places the topography is undulating as a result of erosion
and deposition. Where most severely eroded, the soils are
limy in the surface layer. In many places the high-lime
layer is al a depth of about 20 inches.

About 10 percent of the acreage, mostly in the western
part of the Area, has slopes of less than 1 percent. Included
in mapping were small areas of Witt clay loam, 0 to 1
percent slopes, eroded; Witt clay lonm, 1 to 6 percent
slapes, emd]ed; Harvey loam, 1 to 9 percent slopes; and
Dean loam, 1 to 9 percent slopes.

These soils are subject to further erosion unless pro-
tected, They should be returned to grass and protected
during the growing season until the grass is well estab-
lished. They crust over readily after heavy rains, and the
crust makes runoff rapid and intake slow. The water-
storage capacity is moderate to high. Plant roots are con-
fined mostly to the less limy uppermost 20 inches.

Most of this soil has been dryfarmed and then aban-
doned. Many abandoned fields have been reseeded to native
erasses, but stands are difficult to establish, mainly because
rainfall is erratic. The soils are used prinecipally for pro-
duction of native forage., The vegetation consists mostly
of weeds, principally Russian-thistle. There are scattered
clumps of blue grama, sand dropseed, three-awn, and ring
muhly. Blue grama, side-oats grama, and sand dropseed
are the grasses most commonly used for reseeding. (Dry-
land capability unit VIe-1, climatic zones 4 and 5 ; Loamy
range site)
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Clovis-Dean loams, 0 to 5 percent slopes (Cp).—This
complex occurs on upland pledmont fans in the eastern
part of the Area. Clovis loam, the darker colored and less

sloping part of the (omple ¢, makes up about two-thirds

of the acreage. It normally has a surface layer, about 5
inches thie L. of friable. hHrown, granular loam that is
leached free of lime. This overlies a subsoil of brown clay
loam that is free of lime in the upper part. The subsoil
has subangular blocky structure. At a dept v of about 30
inches, it grades to a high-lime laver of pink, massive
material.

Dean loam, the limy, lighter colored part of the com-
plex, makes up the rest of the acreage. It occurs on low,
nearly circular mounds that appear to be areas where
rodents burrowed into the soil, reworked it, and brought
much of the lime to the surface. This soil normally has a
surface layer, about 5 inches thick, of limy, light brownish-
gray, Triable loam. lem“ this 15 about 4 inches of more
Imn material ﬂmt lmk weak subangular blocky structure.
At a depth of about 7 inches is a very Ty, light-gray
layer that is partly <omm’1tod and containg many caliche
fragments. This layer stops the penetration of plant roots.

Included in mapping were aveas of Harvey loam, 1 fo
9 percent slopes, that make up less than 10 percent of the
acreage, and areas of Tapia-Dean loams, 0 to & percent
slopes, that make up less than 2 percent.

These =oils are subject to severe wind erosion when not
protected with suflicient cover. Climatie conditions are not
favorable for drvfarming. These soilg absorh water readily
and have medium internal drainage. Runoff is medinm to
apid. Clovis Toam has a moderate to high eapacity for
storing moisture, but Dean loam has a low to moderate
capacity. In many places in this complex, plants are less
numerous and less vigorous on the Dean soil because that
soil is droughty and the surface laver is limyv.

This complex 1s used mostly for production of native
grass. Wind erosion can be controlled through control of
erazing. The vegetation on the Clovis soil consists mainly
of blue grama, galleta, ring muhly, and eactus; and that on
the Dean so0il of blue grama, sand dropseed, winterfat, and
cactus, There are a few juniper trees on hoth soils, (This
complex is in climatic zone 5. The Clovis =01l is in dry-
Tand (‘(lpabﬂh‘v unit VIe—1: Loamy range site. The Dean
soil is in dryland capability unit V Te-2 : Limy range site)

Clovis and Scholle soils (1to9 pewont ﬂopes) (Cs)i—
This soil association occurs on upland piledmont fans in
the eastern part of the Area. The Clovis soils make up 50
to 70 percent of the mapping unit but ordinarily about 60
percent, The Scholle soils make up 15 to 35 percent but
ordinarily about 25 percent.

Included in mapping were areas of Chilton soils that
make up 5 to 15 percent of the acreage. Also included is
about 900 acres of a soil that has a surface layer of gravelly

sandy loam, is leached free of lime to a depth of about

30 inches, and absorbs water rapidly. This included soil
occurs on gently sloping to strongly sloping piedmont
fans in the footliills on the southern nlope;, of the Manzano
Mountains.

The Clovis soils oceur mainly on nearly level to moder-
ately sloping piedinont crests, but some of the areas are on
the truncated side slopes. These soils have a surface layer,
about 5 inches thick, of brown, friable loam that is free
of lime. This layer grades to a subsoil of brown clay loam
that has subangular blocky structure. A limy zone begins

at a depth of about 16 inches; the lime content gradually
inereases with depth and, at a depth of about 30 mches. 18
high enough to restrict most plant roots.

%cholle Soils are mam]v on the piedmont fans. They nor
mally have a surface layer, nbout 5 inches thick, of brown,
granular, gravelly loam that is leached free of lime. This
layer has subangular blocky structure. The subsoil, which
consists of about 10 inches of gravelly clay loam, is reddish
brown and nonlimy in the upper part but light hrown
and limy in the lower part. It has moderate mbanou]‘w
blocky structure. The substratum is structureless, pinkish-
white, very limy, gravelly loam. It is about : 30 percent
gravel; in the material below the substratum, the content
of gravel and of lime decreases with depth.

Chilton soils are mainly on strongly sloping sides of
piedmont fans. They nmanV have a surface layer, about
9 inches thick, of brown or grayish-hrown gravelly loam
that is friable and limy. The subsoil is very gravelly and
very limy and restricts most plant roots.

The soils in this association are subject to moderate or
severe wind erosion. They absorb \mtm' readily and have
a moderate to high eapacity to store moisture. Runoft is
slow to medium on the gentler slopes but rapid on the
stronger slopes. All of the soils have medinm internal
drainage. The gravelly subsoil of the Scholle and Chilton
soils makes those soils droughty in vears when rainfall is
low. The surface gravel ]1(‘11)& to control runoff and erosion.

These soils are unsuitable for cultivation, becanse they
are gravelly and the climate is unfavorable. They are
suited to grass, but the composition and density of the
vegetation vary from one soil to another. Gener ally, the
vegetation is thickest on the Clovis soils. Plants common
to all of the soils are blue grama, sand dropseed, galleta,
ring muhly, snakeweed, and cactus. There are a few
juniper trees i places. Some of the areas of Scholle and
Chilton =oils are sources of gravelly material suitable for
road construction. (This association is in climatic zone 5
The Clovis soils are in_dryland capability wnit VIe-1
Loamy range site. The Scholle soils are in dryland (*apd«
bility unit VIs—1; Shallow range site)

Crest stony loam, 5 to 50 percent slopes (Ct}.—This
soil [fig. 13) occurs near the crest of the Manzano Moun-
tains;on moderately sloping to very steep stairstep slopes,
mainly on the eastern slopes.

About 4 inches of decomposing forest litter covers the
surface. The surface layer, about 6 inches thick, is friable
stony silt loam. It is very dark gray in the upper part and
hfrht brownish gray in ‘the 10“ er pfu't It grades to very
qtonv reddigh-brown clay that has subangular blocky
structure. The subsoil is extremely hard. It extends to a
depth of about 24 inches, where weakly fractured lime-
stone bedrock begins,

Included in mapping were areas of Rock outerops and
slides that make up about 10 percent of the mapping unit.

Severe erosion results if fire destroys the vegetation. Un-
der native cover, this soil absorbs water readﬂv and has
medium to slow internal drainage. Because of the rock
content and the shallow root zone, the water-storage ca-
pacity is low. Runoff is medium. Stones on the surface
limit plant density.

This soil supports a cover of Gambel oak, some pon-
derosa pine and Douglas-fir, and an understory of maple,
snowberries, yarrow, and Carex. It provides a suitable
habitat for wildlife and a small amount of forage for
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Figure 13.—An area typical of Crest stony loam, 5 to 50 pereent
slopes. Gambel oak is the main vegetation. The soil in the fore-
ground is of the Wilcoxson series.
livestock. Mature and diseased trees are harvested regun-
larly. (Dryland capability unit VIIe 7, climatic zone 4;

timber suitability group 1)

Dean loam, 1 to 9 percent slopes (De).—This soil occurs
on crests and side slopes of ridges, mainly in the eastern
part of the Area. The surface layer, about 3 inches thick,
consists of light brownish-gray loam that has weak erumb
structure. "his layer p’l‘llﬁ(‘ﬁ to about 4 inches of light
brownish-gray loam that has weak subangular blocky
structure, These layers are limy: they grade to very limy,
weakly cemented, light-gray gravelly loam beginning at
a depth of abont 7 to 23 inches. Below a depth of 25 inches,
the soil becomes progressively less limy and there is less
cementation,

About 45 pereent of this mapping unit consists of Dean
soils that have a surface layer of fine sandy loam and ab-
sorb water rupidly. Included in mapping were small areas
of Harvey loam. 1 to § percent slopes: Pastura loam, 1 to
0 percent slopes; and Tapia and Dean soils, eroded,

This soil 13 subject to severe wind erosion and water
erosion if the forage is overgrazed. Plant vigor and plant
density are low because the soil is limy and droughty.
Stands of grasses deteriorate rapidly if abused. This soil
ahsorbs moisture readily but has a low capacity to store it.
Runoff is medium to rapid, depending on the slope, In-
ternal drainage is slow to medium,

This =oil is used mainly for production of native grass.
In places caliche is excavated for use as road sub uﬁ* and
as surfacing material for farm-to-market roads. The vege-
tation consists mainly of blue grama, sand dropseed, black
grama, side-oats grama, ring muhly, winterfat, snakeweed,
and eactus. Yucea is common in the more sandy areas.
(Dryland eapability unit VIe-2, elimatic zone 5; Limy
ange site)

Duncan loam, dark variant (0 to 1 percent slopes)
(Dul.—This soil is moderately to strongly saline and
alkali. Tt oceurs on lake terraces near the western margin
of the Estancia Lake Basin. The uppermost 2 inches con-
sists of friable, brown loam, This abruptly overlies 4 inches
of dark-brown heavy clay loam that has strong subangular
blocky strueture, This part of the soil is highly organic
and is leached nearly free of lime. The subsoil is brown
heavy clay loam that has moderate prismatic and blocky
structure. It contains some lime r:ml soluble salts and is
very strongly alkaline. This layer becomes lighter colored

and comrser textured with depth. It rests abruptly on a
white. massive, [ime-cemented }mrdpau at a depth of about
20 inches. The hardpan is about 11 inches thick.

Included in mapping were small areas of Harvey loam,
alkali, and Willard loam, strongly saline.

This soil erusts over readily after heavy rain and shrinks
upon drying. The shrinkage canses formation of cracks as
mueh as 2 inches wide and several feet deep. Surface run-
off and internal drainage are slow to very slow. Most grass
roots are restricted to the material above the cemented
layer. During periods of above-normal rainfall, the water
table is at or near the surface, Both the soil and the ground
water contain harmful amounts of soluble salts, and con-
sequently, only salt-tolerant plants survive. Oceasionally,
this soil is inundated for a brief period after heavy rain
on the nplands to the west.

This soil is not suited to cultivation. It is used mainly for
range. The vegetation consists of alkali sacaton and salt-
arass, Some of the arveas are nearly barren. (Dryland ca-
pability unit VIs-3, elimatic zone 5 ; Salt Flats range site)

Encierro channery loam, 1 to 9 percent slopes (Ec|.
This soil oceurs on crests and side slopes of ridges in the
foothills to the south of the Manzano Mountains, The
topography iz undulating. The surface laver consists of
about 2 inches of dark-brown channery loam that has thin
platy and granular structure. This layer grades through
about % inches of reddish-brown channery loam to the sub-
soil, The subsoil consists of reddish-brown channery loam
over stony light elay that has moderate, subangular blocky
structure, Tt is leached free of lime in many places. This
material rests abruptly on fractured sandstone bedrock.
Some soil material similar to that of the subsoil extends
downward into the fractured rock,

Included in mapping were a few outcrops of sandstone
and small areas of Encierro channery lonm where the
slope is more than 9 percent.

This seil is shallow and dronghty. It has low water-
storage capacity, It absorbs water at a moderate to rapid
rate. Runofl is medium to rapid, and internal drainage is
medium, Plant roots are restricted to the soil material
above the bedrock. Channery fragments of sandstone on
the snrface limit plant density but help to retard runoff
and control erosion. Water erosion is moderate on the
stronger slopes,

This soil is not suited to cultivation. It is used mainly
for production of native forage. Some serub trees are
harvested for fenceposts and firewood. The vegetation con-
sists of blue grama, galleta, sand dropseed, snakeweed,
cactus, and light to moderate stands of pinyon and juniper.
(Dryland capability unit VIs-1, climatic zones 4 and 5;
Shallow range site)

Erramouspe stony loam, 30 to 60 percent slopes [Ef].—
This soil occurs on dry, southern and western slopes of the
Gallinas Mountains, 1n the southern part of the Area. It
normally has about 2 inches of decomposing forest litter
over a surface layer, about 5 inches thick, of very dark
aray, friable, stony loam. The surface layer has moderate
crumb strueture. The upper part of the subsoil is dark-
brown clay loam. The lower is noncaleareous, reddish-
brown eclay loam. The subsoil has moderate erumb and
blocky strueture. It rests abruptly on partly weathered
felsite bedrock at a depth of about 35 inches.

TUnder normal conditions runoff is slow to medium and
erosion is slight, but erosion is severe if the vegetation 1s
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destroyed by fire. Roots, air, and water penetrate the sur-
face laver easily. The capacity to store moisture 1s mod-
erate, and internal drainage is medium.

The vegetative cover on this soil is suitable for wildlife
habitats, and some of the grasses are suitable for grazing.
Some scrub trees are havvested for posts and firewood.
The vegetation consists mainly of pinyon and juniper;
the underst 01 v is Gamnbel oak’: and the ground cover is
made up of blue grama, side-oats grama, mountain mnhl\ ,
and ,\r izona feseue. (Dryland m]mbllltv unit VIle-2
climatic zone 4; Mountain Shale range site)

Fortwingate stony loam, 5 fo 1’) percent slopes (Fo].—
This go1l oce 111*~ on moderately sloping crests and very steep
side slopes of ridges in the Gal linas Monntains. Tho slopes
face north and east. About 2 inches of decomposing forest
litter covers a surface laver of light-gray, friable stony
loam that has weak platy and moderate ‘oranular struc-
ture. Ihr\ layer is about 6 inches thick. Tt grades to a sub-
soil of reddish-hrown, stony heavy clay loam at a depth
of about 11 inches. This layer has moderate blocky
structure. It is extremely hard and becomes limy at a
depth of about 25 inches. At a depth of 30 inches, 1t vests
abruptly on fractured sandstone bedrock. In most places
the ¢ 1<)pe abowut 80 percent.

Inel u(k*d i mapping were small areas of Pinata stony
]mm. 5 to 50 percent north slopes: Pinata stony loam,

) to 60 percent south slopes; and Pinata- Stroupe stony
]mm», 20 to 50 percent slopo, .

Under normal <ond't‘im1'\ surface runofl 1s slow and
water erosion is slight, but severe erosion will result if the
plant cover is ({vstm_\ed by fire or heavy logging. Water
penetrates readily, but internal drainage is slow. The
water-storage capacity is high. The hard, fine-textured
subsoll retards root penetration. The surface litter and the
rocks help to retard runoff and limit erosion,

This =01l has a cover of ponderosa pine and alligator
juniper and an understory UF gray oanlk, blue grama, and
little bluestem. Tt is suitable for wildlife habitats and pro-
vides some forage for livestock, Mature and diseased trees
are harvested regularly. (Dryland capability unit VIIe-6,
climatic zone 4; timber suith bility group 3)

Fuera cobbly loam, 5 to 20 percent slopes (Fr).—This
soil occurs on foothill piedmont fans on east-facing slopes
of the Manzano Mowntains, Tt normally has about 2 inches
of decomposing forest litter over a surface layer about
11 inches thick. The uppermost 2 inches consists of very
dark grayvish-brown cobbly loam that has moderate platy
and crumb structure: the lower 9 inches is light-gray
cobbly fine sandy loam that has granular structure, The
surface laver is friable and noncaleareous, Tt rests abruptly
on a subsoil of yellowish-brown blocky clay that grades
to pale-brown stony silty clay. The subsoil is nonealeareous
and very hard and is mottled with olive brown in the Jower
part. It is about 37 inches thick. The substratum is mas-
sive, pale-hrown heavy (h\ loam. Weathered schist bed-
rock begins at a depth of about 60 inches.

In some places this soil developed in thin piedmont fan
deposits over interbedded sandstone and shale of the
Permmn red beds. In many of these areas the subsoil is
more reddish than is typical and also more alkaline.

Under the present plant cover, runofl is slow and water
erosion is slight, but severe water erosion will result if
the vegetation is burned or destroyed by excessive logging.

This soil absorbs water readily, but downward move-
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ment is somewhat restricted because the subsoil is slowly
or very slowly permeable. It has a high capacity to store
moisture for plants. The surface vocks and litter Lelp to
retard runofl and limit erosion.

This soil is used mainly for production of commercial
ﬁmber and for wildlife habitats. There is very little forage
for livestock. Mature and diseased trees are harvested
regularly. The vegetation consists mostly of ponderosa
pine and white fir with an understory of oak and a ground
cover of mountain grasses. (Dryland capability unit
V1le-6, climatic zone 4 timber suitability group 3)

Fuera cobbly loam, 20 to 60 percent slopes {Fu).—This
soil ocenrs on side slopes of piedmont fans (m the eastern
slopes of the Manzano Mountains. It is normally shallower
and more stony than the adjacent Fuera soil on the crests.
In many places the layer of de(tomposing forest Jitter is
very thin or lacking. The surface layer is about 9 inches
thick: it is ver v (Ln' k grayish brown in the upper part and
light gray below. © This layer 1% very cobbly loam that has
moderate’ crumb and granular structure and has been
lfeached free of Hme. The subsoil is very hard, vellowish-
brown clay in the upper part and stony silty elay mottled
with gray and olive brown in the lower part. The subsoil
is about 2 feet thick and grades to a ver v stony, pale-
brown substratum. Weathered schist begins at a depth of
about 4 feet.

Included in mapping were small areas of Jekley silty
clay loam, 20 to 40 percent slopes; Steep rock land: and
a few outerops of Permian red beds.

This soil contains more rock than Fuera cobbly loam,
5 to 20 percent slopes. Tt is more droughty than that soil,
and plants are esmbh@hed with greater difficulty. Runoff
18 medium, and wafer erosion is moderate. Severe erosion
will vesult if the vegetation is destroyed by fire or if the
plant cover is destr 0\'9(? by heavy logging.

This soil absorbs water re mh]\' but the fine-textured
subsoil is slowly to very slowly pmmexblo. It has a mod-
erafe capacity to store moisture. The surface rocks and the
forest litter help to retard runoff and limit erosion.

The vegetation is mainly ponderosa pine but includes
some alligator j ]umper and oak. Mature and diseased trees
are harvested. Wildlife hrowse the understory. (Dryland
capability unit VITe-7, climatic zone 4: timber suitability
group 4)

Hagerman fine sandy loam, 1 to 5 percent slopes
{Ha).~This goil oceurs on upland pledmont fans and ridge-
tops in the eastern part of the Area. It is about 80 inches
deep over sandstone bedrock. The surface layer is brown,
friable, noncaleareous fine sandy loam that has weak platy
and moderate granular structure. It is about 3 inches thick.
It grades at a depth of about 3 inches to a subsoil of
reddish-brown sandy clay Toam. The subsoil has moderate
prismatic and moderate to strong subangular blocky struc-
nne, It is less permeable than the surface layer and has
been leached free of lime in the upper ])ﬂrt. A layer of
Limy, light-brown sandy clay loam, about 3 inches thick,
is just above the bedrock.

Included in mapping were small areas of Bernal-Slick-
spot  complex; DBernal-Travessilla fine sandy loams;
Penistaja fine cand v loam, 1 to 6 percent slopes; and some
outcrops of sandstone.

The surface layer of this soil is easily penetrated by
roots, air, and water. Roots are restricted to the surface
Iayer and the subsoil. The water-storage capacity is mod-




erate. Surface runoff and internal drainage are medium.
Water erosion is moderate and wind erosion severe if the
plant cover is depleted by overgrazing.

This =oil is not suitable for cultivation, because the
elimate is unfavorable, Tt is used mainly for production
of native grass. The vegetation consists of blue grama,
galleta, sand dropseed, snakeweed, cactus, and thin stands
of pinvon and juniper. Some scrub trees are harvested for
fenceposts and firewood. (Dryland capability unit VIs—4,
climatic zone 5 ; Loamy range site)

Hagerman-Dean complex, 1 to 5 percent slopes (Hd).—
This complex occurs on crests and side slopes of upland
ridges in the eastern part of the Area. Iagerman soils,
which are deeper, darker colored, and less sloping than
Dean soils, make up about 55 to 65 percent of the acreage.
They are normally about 30 inches deep over sandstone
bedrock. They have about 3 inches of friable, brown fine
sandy loam overlying about 24 inches of reddish-brown
sandy clay loam that is limy in the lower part. The sandy
clay loam has prismatic and subangular blocky structure.
Below this is about 3 inches of limy, light-brown sandy
clay loam, just above the bedrock.

Dean soils, the lighter colored part of the complex, make
up about 20 to 30 percent of the acreage. They have con-
centrations of caliche fragments on the surface. Normally,
they have a surface layer, about 7 inches thick, of light-
brown, friable loam over a weakly cemented layer that has
a high content of lime and becomes more friable with
depth.

Bernal soils make up about 10 to 20 percent of this com-
plex. They are on narrow ridge crests. They normally have
a surface layer, about 3 inches thick, of brown, granular
fine sandy Toam, and a subsoil, about 9 inches thick, of
reddish-brown sandy clay loam that has subangular blocky
structure. Sandstone bedrock is at a depth of about 12
inches.

Small areas of Bernal-Slickspot complex were included
in mapping. These soils are easily penetrated by roots, air,
and water, but most plant roots are confined to the more
permeable upper layers. Internal drainage is medium.
Tuanof! is slow to medium on Hagerman and Bernal soils
and medium to rapid on Dean soils. Severe wind erosion
will result if the protective grasses are overgrazed. Dean
soils are normally more easily eroded than Hagerman or
Bernal soils. Dean and Bernal soils are more droughty
than Hagerman soils because they are shallower.

This complex is used mainly for production of native
grass, Hagerman soils ave the most productive part of the
complex, and Dean soils the least. Plants common to all of
the soils are blue grama, sand dropseed, ring muhly, gal-
leta, cactus, yucea, snakeweed, and juniper. Black grama
and snakeweed are more common on Dean soils than on
other parts of the complex. (Dryland capability unit
VIs-4, climatic zone 5. The Iagerman soil is in Loamy
ange site; the Dean soil is in Limy range site)

Harvey loam, 0 fto 1 percent slopes (He]-——This limy
s0il occurs on upland alluvial piedmont fans in the western
part of the Arvea and on lake terraces near the western
margin of the Estancia Lake Basin.

This soil is slightly darker colored than is typical of
Harvey soils. Also, it has accumulations of soluble salts
in the substratum. The surface layer is brown, friable,
caleareous loam about 10 inches thick. It has weak granu-
lar structure. This layer grades at a depth of about 14
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inches to very limy, pink heavy loam. This material is
massive. It extends to a depth of several feet and is less
limy below a depth of 24 inches. Soluble salts occur below
a depth of 3 feet.

Included in mapping were small areas of Dean loam, 1
to 9 percent slopes; Harvey loam, 1 to 9 percent slopes; and
Tarvey loam, alkali.

This soil is easy to till. Tt is easily eroded by wind and
should be tilled by methods that leave crop residue on the
surface. An adequate plant cover is essential to control
blowing. Roots, air, and water penetrate easily, but plant
roots are confined mostly to the less limy upper layers.

The water-storage capacity is moderate to high. Runoff
is slow to medium, and internal drainage is medium. On
the lake terraces, the water table is sometimes within 5
feet of the surface, especially during wet periods. Soluble
salts are present in small amounts in some arveas. The
natural fertility is low, and fertilizer is needed in order to
gef maximum crop yields.

This soil is used mainly for production of native grass.
Tt is not suitable for dryland farming, but about 600 acres
is under irvigation. Corn, pinto beans, and alfalfa are the
main irvigated erops. The native vegetation consists of
blue grama, galleta, sand dropseed, winterfat, and cactus.
(Dryland capability unit VIe-2, climatic zones 4 and 5;
irrigated capability unit 11le~6; Limy range site)

Harvey loam, 1 to 9 percent slopes (Hfl.—This is the
most extensive soil in the Torrance Area. It oceurs on up-
Tand erests and side slopes of piedmont fans throughout
the Area.

This soil is typical of the ITarvey series. It has a surface
layer, about 11 inches thick, of {riable, calcareous loam
that has moderate granular structure in the upper part
and weak subangular blocky structure in the lower part.
This layer grades to pink, very limy loam that begins at a
depth of about 16 inches. The pink loam is massive or has
weak subangular blocky structure. The lime content de-
creases slightly below a depth of :

31 inches.

In about 9 percent of the acreage, the surface layer is
fine sandy loam. Most of this coarser textured soil is in the
eastern part of the Area, but there is a small acreage about
3 miles east of the town of Mountainair, Included in map-
ping were areas of Harvey loam, 0 to 1 percent slopes;
Dean loam, 1 to 9 percent slopes; Witt Joam, 1 to 6 percent
slopes; Tldefonso fine sandy loam, 0 to 5 percent slopes;
and areas of Otero and Palma soils.

This soil is low in fertility and in organic-matter con-
tent. Tt is easily eroded by wind or water, and erosion is
severe if the soil is clean tilled or if plant residues are
grazed too closely. Tt absorbs water readily and has a mod-
erate to high capacity to store moisture for plants. Soil-
conserving practices, such ag emergency fillage, contour
tillage, or deferred grazing, help to limit erosion. Runoff
is medium on gently sloping areas and rapid on strongly
sloping areas; internal drainage is medium. Plant roots
are confined mostly to the less limy upper layers.

About 1,100 acres of this soil is irrigated. Most of the
irrieated acreage has slopes of 1 to 5 percent. In many
places the irrigated acreage adjoins other irrigated soils
and is managed in the same way as these adjoining soils.
This soil ig nsed mainly for production of native grass.
The vegetation consists of blue grama, galleta, sand drop-
seed, winterfat, cactus, and scattered pinyon and juniper.
Yucea is common on the sandier areas. (Dryland capabil-
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ity unit VIe-2, climatic zones 4 and 55 ivvigated capability
anit IVe-T where the slope is 1 to 3 percent; Limy range
site)

Harvey loam, alkali (0 to 1 percent slopes) (Hg).—This
oil oceurs on lake terraces along the western margin of
lie Estancia Lake Basin. Tt is Jess limy and redder in the
substratum than the typical Tlarvey soil.

The surface laver normally consists of brown, granular
loam or fine sandy loam, about 5 inches thick, that grades
to about 8 inches of Hight-hrown, calearcous Toam that has
weak subangular blocky strocture. At a depth of about 13
inches the soil is pink to light reddish-lrown light clay
Joam that has weak subangular blocky structure. The soil
material hag a high content of Time and soluble salts and is
strongly to very strongly allkaline. In places the surface
layer contains soluble salts and the snbsoil is finer textured
and less Hmy,

Included in mapping were small areas of TTarvey loam,
0 to 1 percent slopes, and Duncan loam, dark variant.

This soil is moderately to strongly alkaline and slightly
fo moderately saline. Tn many places it has a finer textured
subsoil and substratum than is typical of Harvey soils.
During periods of abovenormal rainfall, the water table
s commonly within 5 feet of the surface. In places the
upper lavers contain soluble salts. In many places tillage
is difficult.

This so0il is subject to severe wind erosion if the crop
residue is plowed under. It absorbs water at a slow to
moderate rate. The sith=oil is medium textured or moder-
ately fine textured and is slowly to moderately permeable.
It can store a large amount of water, but at times the
water is too saline for plants to use. Runoff is medium.

Heavy applications of barnyard manure, along with
applications of commercial fertilizer and a good crop ro-
tation, help to increase fertility and productivity. A heavy
application of water once each year helps to keep the salts
leached below the reach of most crop roots.

This soil is used mainly for production of native forage.
About 1.700 acres is irrigated. Salt-tolerant crops. such
as alfalfa. bavley. sugar beets. corn, and irrigated pasture,
are suitable. Alkali sacaton and =ome blue grama, sand
dropseed. sand sage, and vucea are the main range plants.
(Dryland eapability unit VIs-3, climatic zone 5 ; irrigated
apability unit TITs-4 ; Salt Flats range site)

Harvey-Dean loams, 1 to 9 percent slopes (Hh).—These
soils are on crests and side slopes of upland piedmont fans
throughout the Area. In some places they were mapped as
a complex, and in others as an association. The Harvey
loam malkes up about 55 to 75 percent of the acreage, and
the Dean loam 25 to 45 percent. '

Where the two =oils were mapped as an association, the
Harvey loam is the darker colored, more sloping part of
the Tandscape. Where they were mapped as a complex, it
is the darker colored. more nearly level part. Typics 1y.
it has a surface layer of light-brown, calcareous loam,
about 11 inches thick, that has granular structure in the
upper part and subangular blocky structure hreaking to
granular in the lower part. This layer grades to pink, very
limy loam beginning at a depth of about 16 inches and
continuing to a depth of about 31 inches, where the lime
content begins to decrease.

Where the two soils were mapped as an association, the
Dean loam occurs on convex ridge crests. Where they were
mapped as a complex, it occurs on low, convex, moundlike
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knolls. Typically, it has a surface layer of calcareous, light
brownish-gray loam, about 7 inches thick. over a very
limy, light-gray, weakly cemented layer. about 16 inches
thiclk, that becomes less cemented with depth.

About 11 percent of this mapping unit consists of
Harvey and Dean soils that have a surface layer of fine
sandy loam. About 5 percent consists of ITarvey and Dean
soils, eroded. Pastura loam, 1 to 9 percent slopes, makes up
less than 2 percent, as do areas of Prewitt and Manzano
soils,

These soils are Himy and friable. They are easily eroded
and need to be protected with plant residue at all times.
Wind erosion is normally more serious than water erosion.
Surface runoff is rapid to medinm, depending on the slope.
Internal drainage is medinm. Dean loam has less capacity
to store moisture than Harvey loam. Both soils are readily
penetrated by roots, air, and water, but most roots are
confined fo the less limy upper layers.

These soils are used mainly for production of native
grass. The native vegetation on Harvey loam consists of
blue grama, sand dropseed, galleta, winterfat. and cactus.
That on the Dean soil consists of blue grama, black grama,
sand dropseed, three-awn, ring muhly, winterfat, and cac-
tus. Ordinarily, the vegetation is more vigorous and more
dense on Harvey loam than on Dean loam. Deferred araz-
ing and proper stocking help to keep enough plant residue
on the surface to control erosion. Some areas of Dean
loam yield caliche suitable for roadbuilding material.
(Dryland capability unit VIe-2. climatic zones 4 and b
Limy range site)

Harvey and Dean soils, eroded (1 to 9 percent slopes)
(Hm)—This undifferentiated wnit occurs mostly in the
western part of the Area, on piedmont fans and fruneated
side slopes. Harvey soils make up about 50 to 65 percent
of the acreage, and Dean soils 33 to 50 percent.

Harvey soils oceur as the darker colored, less limy areas
where windblown topsoil has accumulated. The surface
layer Is normally about 10 inches of light-brown. friable
loam or fine sandy Joam. Below this is about 4 inches of
pale-brown, limy loam or fine sandy Joam over a substra-
tum of very limy, pink or very pale brown loam.

Dean soils ocenr as the lighter colored, more limy areas
from which erosion has removed most or all of the sur-
face Tayer. Normally, Dean <oils have a surface layer of
pale-brown, Timy, friable loam or fine sandy loam. about
2 inches thick, over a layer of white or very pale brown,
very limy, massive caliche that is weakly cemented in
places. Caliche pebbles are common on the surface.

Included in mapping were aveas of Tarvey-Dean loams,
1 to 9 percent slopes, and Pastura loam. [ to 9 percent
slopes. each of which makes up about 1 percent of the
mapping unit.

These soils have been dryfarmed in the past and then
abandoned because of lack of rainfall. Soil loss has heen
serious because plant cover was hard to establish during
dry years. Wind erosion has been more severe than water
erosion. The surface is smooth in some places but irregular
in others because the soil has been blown out of some fields
and heaped up in others.

These soils have lost most of their inherent fertility and
are hard to manage. Their limy surface layer and their
erodibility make establishing protective plant cover dif-
ficult. They are less easily penetrated by roots, air, and
water than uneroded Harvey and Dean soils. Surface run-




off is medium to rapid, and internal drainage is medium.
The water-storage capacity of Dean soils is low, and that
of Harvey soils is moderate.

These soils are no longer suited to dryfarming, and
their main use now is the production of native grass. They
need to be fenced and protected from overgrazing until
plant cover is sufliciently well established to control ero-
sion. Many areas have been reseeded to suitable native

gr , such as blue grama, side-oats grama, and sand
dropseed. (Dryland capability unit VIe-2, climatic zones

Hassell loam, 2 to 5 percent slopes (Hs).—This soil
ocenrs on tops and side slopes of piedmont fans in the
foothills on the southern slopes of the Manzano Mountains.
The surface layer is dark-brown, weakly calcareous, fri-
able loam thaf has weak platy and moderate granular
structure. Tt is about 3 inches thick and grades to a sub-
soil of veddish-brown heavy clay loam of moderate sub-
angular blocky structure. A layer of very lmy, pink,
massive Joam beging at a depth of about 16 inches and
extends to a depth of abont 28 inches, where a less Ty
and redder substratum begins. Partly weathered red shale
oceurs at a depth of about 38 inches,

Tnelnded in mapping were small areas of Encierro
channery loam, 1 to 9 percent slopes.

The hazard of wind erosion is slight to moderate. Run-
off s medinm. The surface layer absorbs maisture at a
moderate rate, and the subsoil is moderately permeable.
The water-storage capacity is moderate. Roots arve con-
fined mostly to the surface Tayer and the subsoil. Fertility
is moderate. The response to management is good.

This soil is not suited to enltivation, because the climate
is unfavorable. It can be used for production of native
arass. A few small fields were formerly cultivated, but
they have been veturned to grass. The vegetation consists
of blue grama, galleta, ring mubly, and a few junipers.
(Dryland capability wnit VIs-2, climatic zones 4 and 5;
Loamy range site)

Ignacio fine sandy loam, 1 to 5 percent slopes (ig).—
This soil occurs on slightly undulating uplands in the
eastern part of the survey Area. The surface layer con-
sists of about 4 inches of brown, friable, nonlimy fine sandy
Toan. This layer overlies about 10 inches of hrown fine
sandy loam, of weale prismatic and weak subangular
blocky structure, that has been leached free of lime. Below
this is brown, limy, massive fine sandy loam that rests
abruptly on sandstone bedrock at a depth of about 25
inches,

Tncluded in mapping were small areas that ave less than
20 inches deep over bedrock and areas where the bedrock
is exposed.

Roots, air, and water penetrate this soil easily. Surface
runoff is slow, and internal drainage is medium to rapid.
The water-storage capacity is low to moderate. Most roots
are restricted to the upper layers. The hazard of wind
erosion is severe. Proper use of range and deferment of
grazing help to limit erosion.

This soil is used for production of native grass. The
vegetation consists of sand dropseed, blue grama, yuccea,
snakeweed, Apache-plume, and scattered juniper. (Dry-
land capability unit VIe-1, climatic zone 5; Sandy range
site) ' '

Ildefonso fine sandy loam, 0 to 2 percent slopes (ih).—
This soil occurs on lake terraces, mainly between shoreline

4and 5; Ly range site)
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ridees in the western part of the Tstancia Lake Basin. The
surface layer is brown, limy fine sandy loam about 5 inches
thick. 1t has wealk granular structure, This is underlain
by 5 inches of pale-brown fine sandy loam of weak sub-
angular blocky structurve. The upper part of the sub-
stratum is pale-brown gravelly fine sandy loam of weak
subangular blocky structure, and the lower part is very
pale brown and massive, The content of lime and the con-
tent of gravel are high and increase with depth.

Included in mapping were small concave areas that re-
ceive runoff from higher Iving soils. In many places these
included arcas have a moderately fine textured subsoil.
Lacnstrine sediments occur below a depth of 30 inches in
many places, Also included were small aveas of Tldefonso
fine sandy loam, 0 fo 5 percent slopes, and Iarvey Toam,
0 to 1 percent slopes.

This goil is readily eroded by wind. Tt is easily com-
pacted when moist. The surface Iayer is easily tilled and
readily penetrated by roots, air, and water. Fert ility 1s fow
to moderate, and the ovganic-matter content 1s low to
moderate, Runofl is slow, and internal drainage is medinm.
The water-storage capacity is low to moderate. Most plant
roots are confined to the less gravelly and less Iimy upper

layvers, Iligh-residue crops help to keep wind evosion in
check.

This soil is used for production of native grass and for
irrignted farming, Alfalfa, corn, and small grains are the
principal irvigated crops. The native vegetation consists of
blue grama, sand dropseed, ring muhly, winterfat, snake-
weed, and cactus. Some areas are sources of oravel suitable
for roadbuilding material. (Dryland capability unit
VTe-2, climatic zones 4 and 5: irrigated capability unit
I1Te-6; Limy range site)

Ildefonso fine sandy loam, 0 to 5 percent slopes {lk.—
This soil oceurs on shoreline terraces in the lake basins
of the eastern part of the survey Area and on shoreline
ridees along the western margin of the Jostancia Lake
Basin. The surface layer, about 10 inches thick, is friable,
Jimy fine sandy loam that is brown in the upper part and
pale brown in the lower part. It has weal subangular
blocky and weak granular structure. The subsoil is grav-
elly, very limy, very pale brown, massive material about
10 inches thick. The substratum is very gravelly and less
limy than the subsoil.

Tneluded in mapping were small aveas on short slopes of
more than 5 percent. In places lacustrine sediments oceur
helow a depth of 30 inches. In some areas the high-lime
Tayer is lacking and nearly clean beds of sand and gravel
ave within 40 inches of the surface. Also included in map-
ping were small areas of Harvey Joam, 1 to 9 percent
slopes.

This soil is subject to severe wind and water erosion if
the protective plant cover is removed. It takes in moisture
at a moderate rate, and its water-storage capacity is low.
Runoff ranges from slow to rapid, depending on the slope
internal drainage is medinm. Fertility is low, and the
organic-matter content ig low. Most plant roots are con-
fined to the less limy upper layers. Leveling is apt to ex-
pose the limy and gravelly substratum, but crops can still
he grown if heavy applications of manure and fertilizer
are made.

Most of this soil is used for production of native grass.
Some areas in the western part of the Area are irrigated.
Alfalfa and corn are the main irrigated crops. Many areas
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are sources of gravel and sand suitable for mortar and
concrete work and for road surfacing and subgrade mate-
rial. The native vegetation consists of blue grama, sand
dropseed, ring muhbly, winterfat, snakeweed, and eactus,
(Dryland capability wnit, VIe-2, climatic zone 5; irrigated
eapability unit 111e-6 where the slope is 2 percent or less,
and IVe-1 where the slope is 2 to 5 percent; Limy range
site)

Ildefonso loamy fine sand, 0 to 5 percent slopes
(Im}.—This soil oceurs on shoreline terraces, mainly along
the eastern and southern margins of the Istancia Lake
DBasin. It is coarser textured than typical Ildefonso soils,
and in many places has a less limy and darker colored
surface layer.

This soil has a brown, friable surface layer of loamy fine
sund, about 8 inches thick, that has been partly reworked
by wind. The subsoil is pale-brown gravelly light fine
sandy loam that has weﬂfc subangular blocky structure.
This layer contains some lime but less than the layer
below, It grades at a depth of about 20 inches to very pale
brown, very limy gmveﬁ]y fine sandy loam. The lime con-
tent normally decreases gradually below a depth of 30
inches.

Included in mapping were small areas of Otero and
Palma soils and small areas of Ildefonso fine sandy loam,
0to b percent slopes,

This soil is subject to severe wind erogion when not pro-
tected by plant cover. It absorbs water rapidly and has a
low capacity to store moisture. Tt is generally more
gravelly, and consequently more droughty, in areas on
terrace ridges, Runoff is slow, and internal drainage is
apid. Fertility is low, and the organic-matter content is
low,

This soil is nsed for production of native grass, Some
areas are sources of gravel and sand suitable for mortar
and concrete work and also for road surfacing and sub-
grade material. The native vegetation consists of sand
dropseed, blue grama, three-awn, vucea, snakeweed, and a
few juniper trees. (Dryland eapability unit VIe-1, cli-
matic zone 5 : Sandy range site)

Ildefonso stony sandy loam, 10 to 30 percent slopes
(Is).—This is a shallow soil that occurs on upland pied-
mont fans on western foot slopes of the Manzano Moun-
tains, It is coarser textured than is typical of Tldefonso
soilg, and it has a strongly eemented lime layer.

The surface layer is friable, brown stony sandy loam,
about 6 inches thick, that has weak platy and weak gran-
ular structure. This luyer contains some lime, Below it is
about T inches of brown gravelly loam fthat has weak suh-
angular blocky structure. The gravelly loam contains some
lime. It vests abruptly on very limy, very pale brown very
gravelly sandy loam that is strongly cemented with lime
m the uppermost few inches, Below a depth of about 29
inches, the soil is less limy and more gravelly.

This soil 1s dissected by many small arroyos that have
nearly vertical side slopes. These arroyos contain numerous
deposits of stones, cobblestones, gravel, and sand.

Ineluded in mapping were small areas of La Fonda
loam, gravelly substratum, 2 to 8 percent slopes.

. This soil has a low capacity to store moisture because it
1s shallow and coarse textured. It absorbs water rapidly
but loses much moisture through evaporation. It is subject
to severe water erosion caused by runoff from higher lying
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solls. Runoff is slow to moderate, and internal drainage is
medium,

This soil is used mainly for production of native forage.
In some areas the arroyo bottoms contain deposits of sand,

ravel, and stones suitable for use in construction work,

"he native vegetation consists of blue grama, ring muhly,
cactus, yucea, rabbitbrush, serub oak, and a few juniper
trees. (Dryland capability unit VIIs-3, climatic zones 4
and 5 Hills range site)

Jekley silty clay loam, 20 to 40 percent slopes (Je}.—
This is a red-bed soil on the sides of canyons in the south-
eastern part of the Manzano Mountains. A thin layer of
decomposing forest litter, about an inch thick, covers the
surface. The upper part of the surface layer is dusky-red,
friable, granular silty elay loam about 5 inches thick. The
lower part is weak-red silty clay loam, 6 inches thick, that
has moderate subangular blocky structure. Both parts are
free of lime, Below this is a subsoil of dark reddish-brown
silty clay loam to weak-red silty clay that has moderate
subangular blocky structure. It contains a few sandstone
fragments and is free of lime. Partly weathered red-bed
shale occurs in the substratum at a depth of abount 46
inches,

The slope is most commonly about 25 percent. In places
the surface layer and subsoil are stony. Sandstone and
shale crop ont in some places,

This soil is easily penetrated hy roots, air, and water.
The fine-textured subsoil does not restrict roots, The water-
storage capacity is high, Internal drainage is slow. At
present, surface runoff 1s slow to medium, but it would be
rapid without adequate plant cover. This soil is subject
to severe water erosion 1f the natural vegetation is de-
stroyed by fire or if the areas are excessively logged.

This soil supports a mixed stand of ponderosa pine,
Douglas-fir, and white fir and an understory of mulberry,
yneea, and cool-season grasses. The prineipal nses are wi]:[..
life habitats and pm{ﬁjction of timber. The nnderstory
provides some grazing for livestock, Mature and diseased
trees are harvested. (Dryland ecapability unit VIIe 5,
climatic zone 4; timber suitability group 2)

Karde loam, saline (3 to 25 percent slopes) (Ko).—This
soil 1s moderately to strongly saline. Tt occurs on hills or
on dunes on the leeward sides of playa lakes (fig. 14) in
the Estancia, Encino, and Pinos Wells Lake Basins.

This soil normally has a slightly darkened surface layer
as a result of small accumulations of organic matter;
otherwise, it is fairly uniform throughout the profile. The

Figure Ii—A playa lake. Salts have accumulated on the barren
floor, Karde loam, saline, occurs on the hills at the far side.
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surface layer is light-gray loam that is limy and slightly
saline: it has w ealk wmnul(\r xl ructure. Below this is pale-
yellow silt loam t mt has weak blocky structure to a depth
of about 24 inches but is massive below this depti This
material is very lIimy and contains visible soluble salts,

Included in ‘mapping were many small intermittent
plava lakes, which have little or no agricultural value, and
small areas of Karde-Willard lo(xma saline.

Salinity limits the kinds and amounts of plants that
can be grown. Fertility is very low. The orgame-matter
content is very low, and consequently the soil crusts readily
and tends to shed water. The water-holding capacity s
maoderate. Ront\‘ seldom penetrate below a do th of alumt
30 inches, because of the salt content. K,urfdm runoff is
medium to rapid, depending on the slope. Internal drain-
age 18 mediun Rill and gully erosion is mode ate to severe
on the stronger western %iope and slight to moderate on
the eastern ﬂlopo . Wind erosion is severe on the western
slopes and slight on the eastern slopes. The western slopes
are generally more droughty than the eastern slopes be-
cause they are steeper and face the prevailing winds;
consequently, the vegetation is normally less vigorous and
less dense on western slopes than on eastern slopes.

This soil is used for production of native forage. It
supports sparse stands of alkali sacaton, blue grama,
chamiza, and wolfberry. (Dryland capability unit VIIs4
climatic zone 5; Salt Flats range site)

Karde-Willard loams, saline (0 to 9 percent slopes)
Kd).—This complex occurs in hko basins, mainly on the
leeward side of playas. The snrface ig hunmmocky. Fach
of the two major soils makes up 45 to 5 percent of any
aiven area of the complex, but Karde Joam is dominant
n most areas

Karde loam occurs on low convex dunes. It normally has
a surface layer, about 5 inches thick, of light-gray, gran-
wlar loam. elmv this layer, and ext emhnﬂ 2{; 2 uepth
of several feet, is friable, pale-vellow silt loam that con-
tains substantial amounts of soluble salts. This soil is mod-
erately alkaline and modemtely to strongly saline.

Willard lToam ocenrs in the nearly level to slightly con-
cave areas between dunes. It receives runoff from the
drnes, This soil has a surface layer of grayish-brown loam,
about 5 inches thick, that has weak phtv and nmdm“kte

granular structure and is slightly saline. The subsoil is
dark gravish-brown to very dark grayish-brown light

clay loam that becomes lightér colored and more limy wi ith
depth. It has weak uiodw structure and is moderately
to Qh‘(mOh’ alkaline and mederately to strongly saline.
This layer grades to pale-olive or pale-yellow, ]mw. mas-
8ive, stratified Lu‘mtr ine sediments at a depth of f about 20
inches. These sediments have a texture of loam or clay
loam and are strongly alkaline and moderately to strongly
saline.

Tn some areas of the Willard loam near the playas, the
water table is within 5 feet of the surface. Soluble salts are
on the surface in places. Thisg soil is permeable to roots,
air, and water. It has a moderate to high capacity to store
maolsture, but the high salt content limits rh<, capacity of

some plants to absor b moisture

The IKarde loam tends to (*rust over more readily than
the more permeable Willard loam, and it sheds water down
onto that soil. Runofl is medium to rapid on the Karde
loam and slow to very slow on the Willard loam. The
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Karde loam is subject to severe wind erosion and slight
to moderate water erosion.

These soils are used principally for range. The vegeta-
tion is limited to salt-tolerant species, such as alkali saca-
ton, chamiza, blue grama, and wolfl )ern The Willard
loam produces two fo three times as much for age as the
Karde loam, nmmlv because it receives fummonal mois-
ture from runoff and fmm ground water. (This complex
is in the climatic zone 5. The Karde soil isin dryland ¢ 11)(1—
bility unit VIIs—4; tho Willard soil is in dryland ¢
bility unit VIs-3. Both soils are in Salt Flats v ange s

Kech gravelly loam, 1 to 9 percent slopes (Ka) ~_This
soil oceurs on crests and side slopes of ridges in the Ped-
ernal T1ills, in the eastern part of the survey Area. Ihe
surfac 0 layer, about 4 inches thick, is pale e-brown, friable
gravelly Toam that has been let wched free of lime. Tt has
moderate granular structure. The subsoil is clay loam
that has weale prismatic and moderate subangular blocky
structure, 1t is brown and nonlimy in the up per part £ and
light brown and Hmy in the lower part. It is about 12
inches thick and grades at a depth of about 16 inches fo
partly weathered acid gneiss,

In some places the Surface layer iz stony. There are a
few outcrops of igneous rock. Included in mapping were
small areas of Rock land.

This soil is shallow and gray elly and, consequently,
droughty. It absorbs water readily s and has low eapacity to
store moisture. Surface runofl is medinm to rapid, and
internal drainage above the rock is medium. The hazard

of wind and water erosion is slight. Surface gravel tends
to limit the density of the plant cover.

This soil is not suited to eultivation. It is used for pro-
duction of native forage. Livestock and wildlife, inainly
sheep and antelope, often graze the forage too he: L\ﬂx
Where feasible, this soil should be | fenced off and managed
separately in order to control grazing, The native vege-
tation consists of blue grama, black grama, galleta, side-
oats grama, ring muhly, s!mk(‘\\*eed. and cactus. (Dryland

capability unit VIs-1, climatic zone 5 Shallow r ange site)

Kim-Otero-Pastura complex (1 fo 9 percent slopes)
{Ko).~—This complo OCCuUrs on nemh level to m]lum
t*op(wt“mn in the southeastern part of the survey Area.
The Kim and Otero soils each make up about 30 to 40
percent of the acreage. Kim soils are dominant in many
areas, and Otero soils n gsome. The Pastura soils are less
extensive. They make up about 25 to 35 percent of the
acreage. Included in nmppmo were areas of Prewitt and
Manzano soils in narrow swales

The Kim soils occur mai ﬂ\ on side slopes of hills and
ridges, They normally have a surface layer of grayish-
brown, limy loam about 11 inches thick. “This LL\D; has
moderate granular structure and shows evidence of being
reworked by worms. The subsoil is pale-brown, my Toam
that has moderate granular structure. Tt is abcmt 5 inches
thick and grades to a substratum of light yellowish-brown,
very limy loam. This layer has wealk \nh‘monlar I Iocky
structure; it is easily penvirnfcd by roots, air, and water.
Limestone or ca liche bedrock is below a depth of 40 inches
m places,

Otero soils ocenr on the foot slopes of ridges and in con-
save areas between hills and ndom Some of the areas
have been reworked by wind, and the relief is slightly
hummocky in many places. The surface layer is nor ma]ly
hg’hl-ln()\\n fine smd_\, loam about 17 inches thick. It is
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friable and limy and has weak subangular blocky and
moderate granular structure, The subsoil is light-brown
fine sandy loam, about 11 inches thick, that contains more
lime than the surface layer. This layer is structureless. It
grades to a substratum of very pale brown, structureless,
very limy fine sandy loam. The substratum does not re-
strict plant roots. In places Otero soils have been leached
free of lime to a depth of about 10 inches.

Pastura soils normally occur on gently sloping ridges or
hilltops. They consist of friable, brown to pale-brown,
limy loam, about 10 inches thick, over pinkish-white in-
durated caliche. Caliche pebbles are common on the sur-
face. Plant roots are restricted to the surface layer.

IGim soils are easily penetr ated by roots, air, and wafer.
They have a high capfmh‘ to store moisture for plants.
They are sub]ect to severe wind erosion if the plant cover
is removed. Surface runoft is medium to rapid, and in-
ternal drainage is medium. Fertility is moderate, and the
organic-matter content is moderate.

Otero soils take in water rapidly, but their capacity to
store moisture is low to moderate. They are easily eroded
by wind. Surface runoff is slow, and internal drainage is
medimm to rapid. Fertility is low.

dastura soils are shallow, They absorb water readily
but have a low eapacity to store moisture. Surface runoff
is medium to rapid, and internal drainage is medivun above
the caliche. Plant roots are confined mo&ﬂ\' to the surface
layer. The plant density is sparse because the soil is
droughty and becanse of the surface gravel. Plant density
can be increased by deferred grazing and proper use.

These soils are not suited to cultivation, They are used
for production of native forage. Blue grama, side-oats
grama, black grama, %nal\ewood. and cactus are common
on Kim and Pastura soils. Sand dropseed, blue grama,
galleta, vuceca, cactus, and juniper are the most common

vegetation on Otero soils. Otero soils are the most produc-
tive e, and Pastura soils are the least productive. Control
of grazing reduces the hazard of erosion. (All of the soils
are in climatic zone 5. The Kim soil is in dryland capa-
bility unit VIe-1; Loamy range site. The Otero soil is in
dryland (’&])‘lbl]]f\’ unit Ve~ S Sandy range site. The
Pastura soil is in dryland capability unit VIls-1 1: Shallow
range site)

Kim- Pastura-Tapia loams (1 to 9 percent slopes)
({Kp).—This soil association occurs on rolling topography
in the northeastern and southeastern parts 0]‘ the survey
Area. Iim and Pastura loam each make up about 35 to 45
percent of the acreage; Kim loam is normally dominant,
Tapia loam is less e\temlv,. it makes up about 15 to 25
percent of the acreage. Included in mapping were areas of
Prewitt and Manzano soils in narrow drainageways and
small potlakes. Also included were small areas of Bernal-
Slickspot complex,

Kim loam occurs on moderately to strongly sloping side
slopes of ridges and hills. Tn mos phh@q it has a surface
layer, about 11 inches th ick, of grayish-brown, friable limy
Toam that has been reworked bv earthworms. This layer
has moderate granular structure. The subsoil is pale-
brown, friable Toam that is more limy than the sm“f(tce
layer. Tt has moderate granular structure and is about
inches thick. Tt grades to a substratum of light xdlm\hh—
brown, very hnn loam that has weak subangular blocky
structure. This layer is readily penetrated bV roots, air,
and water.

Pastura loam is shallow. Tt occurs on gently sloping to
moderately sloping hilltops. It normally consists of friable,
light brownish- gray to pale-brown, hmx loam, about 10
inches thick, overlying a thick bed of indurated caliche.
Small caliche pebbles are common on the surface.

Tapia loam occurs as gently sloping areas between
ridges and hills. It has a surface layer, about 3 inches thick,
of brown, friable loam that has heen leached free of lime,
It has moderate granular structure. This layer grades to a
subsoil of light-brown clay loam that has been leached
free of lime in the upper part. The subsoil has weak pris-
matic and moderate subangular blocky structure, It is

about 18 inches thick. The substratum is mas ssive, white,
partly cemented caliche that restricts most plant roots.

The Kim loam absorbs moisture readily, and its capacity
to store moisture is high. It is easily eroded by wind when
not protected by ])Lmt cover. Surface runoff 1s medium to

rapid, and infernal drainage is medium. Fertility is
moderate to low.

The Pastura loam is shallow and droughty. Most roots
are confined to the surface layer. It takes in water readily
but has a low water-holding apacity. Surface runoff is
medium to rapid, and internal dr ainage above the caliche
is medinm. Surface gravel and dlouﬂhtnwss limit plant
density in many places.

The Tapia foam is subject to moderate wind erosion
and water erosion if the plant cover is overgrazed or is
destroyed by fire. It has a moderate capam(v to store
moisture for plants. Surface runoff is slow to medium, and
internal drainage is medium. Fertility is moderate, and
the organie- mfltter content is moderate. Roots, air, and

vater penot ate easily, but most roots are confined to the
upper lavers,

This association is not suited to cultivation. Native

range is the principal use. Of the major soils in the asso-
ciation, Tapia loam iz the most productive of native
grasses, and Pastura loam the least. Blue grama, black
grama, side-oats grama, three-awn, %nft]xeweed cactus, and
a few juniper ’rree% are the common veg etahon on the Iim
and Pastura soils. Blue grama, galleta, ring muhly, and
cactus are the most common plants on the Tapm soil. In
places the caliche deposits underlying the Pastur 1 soil
are a source of roadbuilding nmterm] (AH of the soils are
in climatic zone 5. The Kim soil is in dryland capability
unit VIe-1; Loamy range site. The Pastura soil is in dry-
tand mpablhtv unit VIIs-1: Shallow range site. The
Tapia soil is m dryland eapability unit VIQ»& Loamy
ange site)

Kim-Pinon-Witt Ioams (1 to 9 percent slopes) (Kw].—
This soil association occurs on rolling hills in the north-
eastern part of the survey Area. Kim loam makes up

about 45 to 55 percent of the acreage, Pinon channery
lmm malkes up about 25 to 35 percent, and Witt Joam about
15 to 40 percent. Included in mapping were small areas
of Iarvey loam, 1 to 9 percent slopes, and areas of Prewitt
and Manzano soils in narrow drainagewayvs and small
potlakes.

Kim loam oceurs on moderately to strongly sloping
hillsides. This soil normally has a surface layer, about 11
inches thick, of grayish-brown, friable, limy loam that has
been reworked by earthworms. This ]aver has moderate
granular structure. The subsoil is pale-brown, friable, limy
loam that has moderate granular structure, It is about 5
inches thick and grades to a substratum of light yellow-
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ish-brown loam. The substratum is high in lime content
and has weak subangular blocky struc mie.

Pinon channery Toam occurs mainly on thickly wooded
hill crests, It has a surface layer, about 6 inches thick, of
brown, friable, limy channery loam that has modelafo
eranular structure. The subsoil is channery loam about
12 inches ﬂlick. The upper part is light brown and limy
and has weak subangular blocky structure, The lower part
is very limy, pm]ush white, and structureless. Partly
weathered limestone bedrock is at a depth of about 18
inches.

Witt loam occurs on gently sloping flanks of ridges and
hills. It has a surface Ll,yer about 6 inches thick, of brown,
friable loam that has been 1eashed free of lime. This layer
grades to a subsoil of dark-brown clay loam that has
moderate prismatic and moderate qubqnoular blocky struc-
ture. The upper part of the subsoil has been leached free
of lime. A substratum of pinkish-white loam that is very
high in lime content begins at a depth of about 36 inches,

Knn loam is easily penetrated by roots, air, and water.
It is subject to moderfne wind erosion and water erosion
if the plant cover is destroyed. It has a high eapacity to
store moisture. Surface runofl is medium to rapid, and
internal drainage is medium. Fertility is moderate, and
the organic- mﬂ‘(‘rer content is moderate.

Pinon channery loam is shallow and droughty. It takes
in water at a medium to rapid rate but has a low water-
holding capacity. Surface runoff is slow to medium, and
internal drainage is medium. Plant roots are restricted
by the bedrock.

Witt loam is subject to moderate wind erosion and water
erosion. Tt has a high capacity to store moisture. Surface
runofl is slow to medmm, and internal drainage is mediumn.
Fertility is moderate, and the organic- matter content. is
moderate. Roots, air, and water rea(hl\' penetrate the sur-
face layer but are restricted by the substratum.

These soils are not suited to cultivation. They are used
for production of native forage. Witt loam produces the
most forage, and Pinon ch(mnerx loam the least. Blue
grama, ;mﬂe‘m, sand dropseed, ring muhly, cactus, and
snakeweed are the most common p]‘mtq on the Kim and
Witt soils, Thick stands of pinyon and juniper, with an
understory of blue grama and cactus, are the most common
plants on Pinon Cha]me] v loam. Some of the trees are har-
vested for fenceposts and firewood. (All of the soils are in
climatic zone 5. The Kim and Witt soils are in dryland
capability unit VIe-1; Loamy range s site. The Pinon soil
ig in dryland mpablhtv unit VITe-1; : Shallow range site)

La Fonda loam, 1 to 9 percent slopes [la). —This soil
oceurs on upland piedmont fans and on crests and slopes
of ridges, mainly in the northeastern and southwestern
parts of the Area. The surface layer, about 4 inches thick,
18 reddish-brown, friable loam that contains lime and has
moderate platy and moderate granular structure. This
Inyer grades to a subsoil, about 719 inches thick, of light
19(1(11%11 brown heavy loam that has weak pns‘mfﬂu, and
moderate subangular blocky structure. The lower part of
the subsoil is more limy and coarser textured than the
upper part. The substratum is massive, light reddish-
brown loam that is more limy in the upper part than in
the lower. It is readily pormmble to roots, air, and water.

Included in mapping were small areas ‘of Alicia Toam,
1 to 6 percent slopes, a few outerops of soft gypsum, and
areas of gravelly deposits along the banks ot drainage

AREA,

NEW MEXICO 29
channels. Also included were some abandoned severely
eroded fields.

This soil is readily eroded by wind and water when the
surface is left unprotected. 1t absorbs water at a moderate
rate and has a moderate to high capacity to store moisture.
It tends to slake npon wetting. It is easily tilled. Runoff
1s medium to rapid, depending on the slope. Inreln.xl drain-
age 13 medium. Fertility 1s low, and the organic-maftter
content 1s low,

This soil is not suited to cultivation, because the climate
is unfavorable, Some of the areas were formerly dry-
farmed, but these are being rapidly converted to range,
either by natural regeneration or by mechanical reseeding.
Many of these abandoned fields have been severely groded
and they need to be fenced and protected from overgrazing
until p]dnts are well established. Proper use of range will
limit erosion. The vegetation consists of blue grama, sand
dropseed, galleta, yucea, cactus, and some pinyon and
juniper. \I)ry and capability unit VIe-1, climatic zones
4 and 5; Loamy range site)

La Fonda loam, gravelly substratum, 2 to 8 percent
slopes (lg).—This soil ocenrs on terraces that are subject
to flooding along streams in the southern foothills of the
Manzano Mountains. It differs from La Fonda Joam, 1 fo
9 percent slopes, in having a gravelly substratum and in
beng leached of lime n the surface layer.

The surface layer, about 12 inches thick, is reddish-
brown, friable loam that has moderate granular structure
and 1s free of lime. The subsoil, about 18 inches thick, is
reddish brown and has weak to moderate subangular
bloeky structure. The upper part has a loam texture and
is free of lime; the lower part has a gravelly loam texture
and ('onf‘nns some visible lime. The substratum is light
reddish-brown, structureless very gravelly loam that con-
tains some visible lime. This grav e]ly layer is normally
at a depth of more than 20 inches. The gravel content
ranges from about 25 to 80 percent.

Included in the areas mapped are small areas of La
Fonda loam, 1 to 9 percent slopes, There are also a few
deep, U-shaped gullies.

This soil is subject to severe water erosion, and it is
occasionally to frequently flooded. Floodwaters cover the
vegetation along the streambanks with sediments. The
overflow is beneficial to the growing plants if the water
stands for only a short time. Headcuts and gullies form
easily along cow trails and service roads that run in the
direction of streamflow. Diversions help to control erosion
by spreading floodwaters over a broader area.

This soil absorbs water rapidly and has moderate ca-
pacity to store it. Surface runofl 1s medium to rapid, and
mternal drainage is medinm. Most of the plant roots are
confined to the less gravelly upper layers.

This soil is not suited fo cultivation, because of the
erosion and overflow hazards. It is a productive grassland
soil if it is properly managed. The vegetation consists of
blue grama, western wheatgrass, ring muhly, Apache-
plume, and 90me pinyon and ]nmper' (Drv land capability
unit View-2, climatic zones 4 and 5; Bottomland range
site)

La Fonda-Alicia loams, 1 to 9 percent slopes {lm).—
This soil association oceurs on upland piedmont fans in
the eastern part of the survey Area. The La Fonda loam
makes up 60 to 80 percent of the acreage, and the Alicia
loam 20 to 40 percent. Included in mapping were small
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areas of Chilton gravelly loam on the banks of drainage-
¥, sole abandonv({ severely eroded fields, and a fow
arveas of Alicia loam, 1 to 6 percent slopes, on broad, gently
sloping piedmont fans.

The La Fonda loam normally occurs on moderately to
strongly sloping truncated side slopes of the fans, It has
a surface Iayer, about 5 inches thick, of reddish-brown,
friable loam or fine sandy loam. This laver has moderate
granular structure, and it containg some Jime. It grades to
a subsoil, about 20 inches thick, of light re(i(ha -brown
heavy ]mm that has weak kl!b‘ll]”l‘]fll‘ blocky structure.
The subsoil ig permeable and is more limy in the lower
part. It grades to a substratum of light reddish-brown or
pink Joam. The substratum is structureless and very limy,
but it does not limit root penetration.

The Alicia loam occurs mainly on gently sloping crests
of the fans. It has a surface layer, about 6 inches thick, of
brown to reddish-brown, friable loam that has moderate
subangular blocky structure breaking to moderate gran-
nlar. This layer has been leached free of lime. The subsoil
is reddish-brown clay loam that has moderate prismatic
and moderate subangular blocky structure. It has been
leached of lime in the upper part. This layer is about 8
feet thick and grades to a substratum of pink, very limy
loam. The substratum is 5(‘1‘110{:111‘(3]0%3 and nearly impervi-
ous to plant roots. There are a few waterworn pebbles in
this soil.

These soils are readily eroded by wind or water; Alicia
loam is the more stable. Gullies are common on the stronger

slopes. Both soils tend to slake upon wetting. They absorb
water readily and have a moderate to high capacity to
store moisture for plants. Fertility is low and the organic-
matter content is low in the La Fonda loam, but hoth are
moderate in the Alicia loam. Surface runoff is medium to
rapid, depending on the slope. Internal drainage is
medinm, Deferred grazing and proper use of range help
to limit erosion.

These soils are used for production of native forage.
Blue grama, sand dropseed, side-oats grama, galleta, ring
mubly, yucea, snakeweed, cactus, and seattered juniper
trees make up most of t 16 native vegetation. Most of the
abandoned fields have been returned to range, either by
natural reseeding or by mechanical saodmg. In many
places Ceudmg has not been srccess stul, and efforts to estab-
lish grass should be renewed. Fencing these areas until
plants have become well establiched may be necessary.
(Dryland capability unit VIe-1, climatic zone 5; Loamy
range site)

La Fonda-Rock outcrop complex (2 to 15 percent
slopes) [lo}.—Thig complex occurs on upland pledmont
fans and side slopes of ridges in the eastern and south-
western parts of the survey Area.

La Fonda soils make up 45 to 60 percent of the acreage.
They normally oceur on gently &}opmﬂ ta moderately
sloping fans below the roc X outcrops. They have a surface
Tayer of veddish-brown, friable loam that has nmdomto
eranular structure. This laver is about 4 inches thick and
grades to a subsoil of reddish-brown or light reddish-
brown heavy loam that has weak prismatic and weak sub-
angular blocky structure, This layer is about 20 inches thick
and has visible lime in its lower part. The substratum is
light reddish-brown, limy loam. It is structureless and 1is
more limy than the surface layer and the subseil. Plant
roofs are not restricted by this layer.,

Rock outcrop makes up 40 to 55 percent of the acreage.
These outerops normaﬂ\' ocenr above the La Fonda soils on
moderately sloping to moderately steep side slopes of
ridges, Ihev consist mostly of Permian, Jurassie, and
Triassic red-bed sandst one, siltstone, and shale, In many
phres they are capped with limestone and oypsum. These
weathered rocks support some plant life, but they are gen-
er lﬂv nearly impervious to roots, air, and water. In pl aces
the slopes are short and nearly vertical.

Included in mapping were small areas of Alicia loam,
1 to 6 percent slopes, and small areas of Rance-Gypsum
land complex.

The La Fonda soils are subject to severe wind erosion
and water erosion 11 thm lack plant cover. They slake
readily, and gullies form easily. Moisture ig absorbed at a
moderate rate, and the water-storage capacity is moderate
to high. Surface runoff is medium to rapid, and internal
drainage 1s medium, Fertility is low to moderate, and the
organic-matter content is low to moderate.

The Rock outcrop part of the complex has low capac-
ity to store water, Most of the soil material that weathers
from these rocks is washed away as fast as it forms. Sur-
face runoff is rapid, and the water intake rate is slow to
medium, Internal drainage is slow.,

This complex is not saited to cultivation, because rain-
fall is erratic and seanty. Tt is suited to range. The Ta
Fonda soil produces most of the usable forage. The native
vegetation on these soils is mainly blue grama, galleta, sand
dropseed, ring muhly, eactus, yucea, and a few junipers.
The Rock oute rop pdrt of the ‘complex supports'a sparse
cover of blue grama, black grama, sand (hopsoed. snake-
weed, and scattered junipers, I’mper use of forage helpsto
limit evosion. (Dryland capability unit VITs- 1, climatic
zones 4 and 5. The La Fonda part is in Loamy range site.
The Rock outerop partisin Shaﬂow Sandstone range site)

Laporte-Rock outerop complex (3 to 25 per(,ult
slopes) (lp}.—This complex occurs on rocky crests and
side slopes of ridges in all parts of the survey Area.

Laporte soils make up 40 to 80 percent of the acreage.
They occur in pockets between rock outerops. They are
more extensive on ridge crests than on the steeper side
slopes. These solls h%\e a laver, about 11 inches thick, of
grayish-brown to very pale brown, granular stony loam
ov erh ing weakly fr acfuwd limestone bedrock. The lower
4 inches of this | layer contains some visible lime. The depth
to rock ranges from about 4 inches to 22 inches. Roots are
confined to the soil above the bedrock [ fig. 15].

Rock outerops make up 20 to 60 percent of the acreage.
These areas are more common on side slopes than on crests.
The rocks are mainly limestone, but there are a few strata
of sandstone. The outerops generally occur as narrow
bands or ledges that form 5(“&11’9&*1) relief on side slopes of
ridges, Some oceur in a random pattern on ridge crests,

Im*]uded in mapping were small areas of DBernal-
Travessilla fine sandy loams; Pinon channery loam, 3 to
20 percent slopes; Steep rock fand; and Turkeysprings
stony loamn, 20 to 50 percent slopes, ‘

Laporte soils are droughty because they are stony and
shallow. They absorb water at a moderate to rapid rate,
but their capacity to store moisture is low. Surface runoff
is medium to rapid, and internal draina ce 1s medium. The
rock outcrops shed water rapidly. The “only moisture re-
tained is that which accumulates’in the fractures, and this
is rapidly taken up by plant roots or is lost through evapo-
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Figure 15~Typical eross section of Laporie-Rock outcrop com-
plex. Note the abundance of rock and lateral root growth in (he
Laporte soil at the right.

pation. Plant roots are confined mainly to the soil above
the bedrock, but they commonly penetrate the rock frac-
tures where water and soil material have collected.

Range is the principal use of this complex. The vege-
tation consists of moderate to heavy stands of pinyon and
juniper with an understory of blue grama, galleta, ring
muhly, snakeweed, yucea, and Gambel onk. Wildlife,
mainly deer, often browse the understory. Some pinyon
and juniper trees are harvested for fenceposts and fire-
wood. The rock is suitable for crushing for use in road
construction. Brush control is generally impractical, be-
canse of the erosion hazard. (Drylund capability unit
V1Is-3, climatic zones 4 and 5; Hills range site)

Manzano loam, 0 to 1 percent slopes (Ma)—This soil
occurs on flood plains and in swales and depressions in all
parts of the survey Area. The surface layer, about 9 inches
thick, is grayish-brown to dark-brown, friable loam that
has moderate granular structure, It has been leached of
lime. This laver grades to a subsoil, abont 18 inches thick,
of dark gray'ish—ﬁmwn light elay loam that has weak pris-
matic and moderate subangular blocky structure. The
lower part of the subsoil is lighter colored than the upper
part and containg some visible lime. The substratum is
brown light clay loam that has weak subangular blocky
structure and contains some visible lime. In many places
the surface layer and the subsoil are clay loam. In other
places the surface Jayer is covered with as much as 10
inches of recent overburden that has a texture of loam or
fine sandy loam.

308-922—60——3

Small areas of Moriarty elay loam, 0 to 1 percent slopes,
were included in mapping. Also included were small areas,
commonly known as reavel bars, that have a high amount
of gravel in the suhsniI and substratum. Some strong
slopes, where streams have cut channels down through an
older flood plain, are shown on the soil map by escarpment
symbols,

This is one of the most fertile and productive soils in
the Area. It is high in organic-matter content and is easily
tilled. Tt absorbs water at a moderate rate and has a high
capacity to store moisture for plants. Surface runofl’ and
internal drainage are slow. In areas where this soil has
a clay loam surface layer it is easily compacted, takes in
water slowly, and is more diflicult to till.

This soil 1s subject to severe water crosion and overflow
damage. Overflow normally occurs about once each year,
usually late in summer. It is generally more beneficial than
harmful because the growing plants need the additional
moisture, but in some places the fresh sediments deposited
by floodwaters kill the vegetation, Headcutting is common
in trails, furrows, or roads that run in the direction of the
waterflow. Diversions or water spreaders reduce the ero-
sion hazard by slowing the water and spreading it over a
ljl'f}lll]t!]' aren.,

This soil is nsed mainly for production of native forage,
but it is equally well suited to dryland and irrigated farm-
ing. An abundance of grass forage is produced in areas
that receive l_l\'l,‘,l'”ﬂ\\'._ and mmeh of it 18 put up for h:l_\' for
supplemental feed in winter and during dry spells. Blue
grama, western wheatgrass, vine-mesquite, and alkali saca-
ton are the dominant native plants, but there is some
chamiza and eactus, This soil is well suited to stock ponds
because of its loeation and good sealing properties,

Only a few areas near the foothills of the Manzano
Mounfains ave being dryfarmed. Corn, pinto beans, and
wheat are the principal dryland crops. Rainfall is often
erratic and scanty, and many fields have been returned
to grass.

About 1,500 to 2,000 acres of this soil in the western part
of the Area is irrigated. Alfalfa, corn, potatoes, pinto
beans, and sugar beets are suitable irrigated erops, Close-
growing crops, such as alfalfn, potatoes, and pinto beans,
may be damaged by overflow if flooding occurs at harvest-
time. (Dryland capability unit IVew-1 if in elimatie
zone 4, and VIew 2 if in climatic zone i; irrigated capa-
bility unit ITew-1; Bottomland range site)

Manzano loam, 1 to 5 percent slopes (Mb)—This soil
oceurs on flood plains and in swales in the sonthern part
of the Aren. Tt has been more deeply leached of lime than
Manzano loam, 0 to 1 percent slopes, It normally has a
surface layer, about 7 inches thick, of brown, friable loam
that has moderate granular structure. This layer grades
to a subsoil of dark grayish-brown or dark-brown clay
lonm that has weak and moderate prismatic structure
breaking to moderate and strong subangular bloeky. The
subsoil is about 44 inches thick and has been leached of
lime. The substratum is brown limy loam that has weak
subangular blocky structure.

Tneluded in mapping were small areas of Prewitt and
Manzano soils and areas of Moriarty clay loam, 2 to 6
percent slopes,

This soil is oceasionally to frequently flooded, and water
erosion is a hazard in places. Overflow normally occurs
at least once each year, usnally late in summer, Generally,
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it is more beneficial than harmful because much of the
water 1s al)\m )od by the soil and is available for plants,
IMeadeuts and 01 lies form easily In cow trails or roads
that pamHel le dne(tmu of waterflow, In places diver-
sions and water spreaders help to prevent headeutting and
enllying. Sediments sometimes are deposited in ‘thick
L\\m\ih(\t cover the vegetation.

Hm soil is fertile and is easily tilled. Tt absorbs water
readily and has a high capacity to store moisture for
plants. It is well suited to stock ponds because it has good
sealing qualities, an(l it iz normally deep m)mw} to pro-

vide onmwh soil material to construct (Ltm. Surface run-
Oﬁ' 15 1me¢ hmx., and internal drainage is moderately slow.

This soil is used mainly for production of IMN\ e forage.
Blue grama, western wheatgrass, galleta, snakew cod,
cactus, and seatfered juniper trees make up most of the
native vegetation. A small acreage is being dryfarmed to
corn and pinio beans, but <mp failures ave common. (Dry-
land capability it TVew-1 if in climatic zone 4, and
View-2 if in climatic zone 5:; Bottomland range site)

Manzano loam, saline substratum, 0 to 1 percem

slopes [Mc].—This soil oceurs on 00«{ plains in the
Fstanein and Kncino Lake Basims, differs from Man-
zano loam, U to 1 percent slopes, in ha\mn lacustrine
deposits within 36 inches of the surface. It normally has
a surface layver, about T inches thick, of grayish-hrown,
friable loam that has moderate granular structure. This
layer has been leached of lime. The subsoil, about 18
inches thick, is brown to light brownish-gray clay loam
that has moderate prismatic and moderate subangular
blocky structure, The lower part 1s lighter coloved and
coarser textured and contains some visible Hime. The sub-
stratum consists of pale-vellow, stratified, Hmy lacustrine
sediments. Its most common texture 1¢ loam or clay loam.
These cediments ave shightly to moderately saline and
alkali,

Small areas of Willard loany, strongly saline, and Man-
zano loan, 0 to 1 percent <1<>1)@‘<. were included in mapping.

This =oil 1= high in fertility and in organicamatter con-
tent. It is easily tilled. It should not be left without pro-
tective cover during the windy season, hecause it erodes
veadily, Tt absorhs water at a moderate rate and has a high
capacity to store nmssim"ﬁ for plants. Surface runoft is
slow, and internal d inage s mediun,

In areas near the margin of the lake basing, the upper
layers ave not normally saline or alkali, but in areas nearer
the playa lakes, the =oil s glightly to moderately affected
by salts, Most of the acreage 12 flooded only once in 2 to
4 years. A few areas near the lake margins receive over-
floww every vear. Irvigated crops are sometimes damaged
1 overflow occurs at harvesttime.

This soil g used mainly for production of native forage.
Blue grama, ring muhly, alkali sacaton, chamiza, and
cactus are the common plants. About 1,500 to 1,800 acres
is drrigated. Alfalfa, corn, potatoes, sugar beets, pinto

a

beans, and small grains are the principal irrigated crops,
(Dryland capability nnit VIs-4, I, elimatic zone Doirrig ted
O:l]):ll)liif} unit “ww—I Lommy range site)

Mirahal tonv sandy loam, high elevation, 10 to 70
percent ::ei()pe% MRl —This coil occurs on mountain slopes
and peaks near the crest of the M "a‘m Mountains, This
soil 1s moderately deep Normally, a laver of decomposing
forest litter, an inch thick, covers the surface. The surface
layer, about 3 inches thick, consists of very dark grayish-

brown stony fine sandy loam. This layer grades to a sub-
soil of brown very stony fine sandy loan. The subsoil is
structureless or lias weak subangular blocky structure. It
0’1'1(10% to weathered schist rock at a depth of about 14
meches, This goil is medium acid from the surface.

f’ﬁl]hl“ areas of Rock outerops and slides were included
i mapping.

Water erosion is the main hazard. Severe erosion will
result if the plant cover is destroyed by fire. This soil has
a low capacity to store moisture. It abgorbs water rapidly
and has rapid internal drainage. Surface runofl is nw(l%um
to rapid, depending on the slope. Cool temperatures at
these high elevations keep evaporation losses small.

This soil is used mainly for timber, for wildlife habitats,
and for recreation. It supports an overstory of ponderosa
pine, limber pine, Douglas-fiv, and white fir, and an uuder-
story of Grambel oalk, mountain brome, Arizona fescue, and
Carex. Mature and diseased trees are harvested regularly.
In places livestock graze the understory. (Drvland capa-
bility unit VILe-7, climatic zone 4; timber suifability
group 4)

M}rabdl stony sandy loam, 40 to 80 percent slopes
IMil—This soil occurs on eastern slopes of the Manzanc
Mountaing, just below the crest. A layer of decomposing
forest Ttter, about 2 inches thick, covers the surface fayver
of dark g 1\14 -brown, friable stony sandy lowm. This
laver is about 9 inches thick, and it is lighter colored in the
fower part. It has weak crumb strueture, The subsoil is
pale-brown, structureless, stony sandy loam about 12 inches
thick, This Iayer rests on hard, fractured schist bedrock at
a depth of abont 21 inches. This soil is slightly acid m the
gurface layer and nentral in the lower part.

The slope 1s commonly about 60 percent. Included in
mapping were small areas of Rock onterops and shides.

This soil ig subject to severe water erosion if the plant
cover is destroyved by five. Tt abzorbs water rapidly and has

apid internal drainage. It has Jow capacity to store
mm\hne Roots penetrate easily. Most roots ave confined
to the surface layer and the sibsoi I, but a few penetrate
the fractures in the bedrock. Runofl is rapid, Surface rocks
help to checlc runoff and eontrol erosion.

This soil supports a forest cover, mostly of ponderosa
pine and Douglas-fir, with an understory of Gambel oal,
mountain brome, Arizona fescue, and various forbs. The
timber is used for wood pm(hul\ but only diseased and
mature trees are harvested, Wildlife browse the under-
story, and domestic livestock graze the more accessible
areas. These areas ave also used for recreation. (Dryland
capability unit VIIe-7, chimatic zone 4: timber suitability
oroup 4)

Moriarty clay loam, 0 to 1 percent slopes (M
so1l occurs on flood-plain terraces and in swales, mainly
along the Manzano Arroyo '11 the western part of the Arvea.

The surface layer, about 8 inches thick, is dark reddish-

gray, friable clay loam that has moderate granular struc-
ture. It grades to a subsoil of reddish- bl{»\\\a or dark
reddish-hrown clay that has weak prismatic and moderate
to strong blocky structure. The subgoil is s?mm 3 feet
thick. Tt grades to a substratum of reddish-gray clay. The
iower mri of tho snbgoil and the substratum are mottled
with reddish brown. This soil is mildly alkaline. It is
limy throughout, but visible lime occcurs only in the
substratum.

Included in mapping were simall areas of Manzano Joam,




TORRANCE

0 to 1 percent slopes, and scattered ridges of ¢
deposits.

This soil is flooded about once a year, usually laie in
summer. Floods are generally more beneficial than harm-
ful because the growing plants need the additional
moisture. Ieadeuts and cullies form in areas where the
water is swift and concentrated. Diversions and water
spr v wders are needed 1n places to veduce the erosion hazard
by slowing ﬂw water and spreading it over a broader area.

This soil absorbs water slowly and has verv slow internal
drainage. It has a high (*:rpm“ﬂ‘y fo gtore moisture, but the
water 1 often held too tightly I'm" roots to absorh 1t It
tends to slake easily upon wetting. Cracks as much as 3
inches wide and several feet de@p Jo m when the soil dries.
Surface runofl is slow. Fertility is high, and the organic-
matter content is high,

This soil i not swited fo cultivation, hecause it is clavey

ravelly

and poorly drained. Native range is the principal use.
Blue grama, western wheafgrass, alkali sacaton, and baf-

falograss make up most of the vegetation. (Dryland capa-

bility wunit View-1, climatic zones 4 and 5; Salty
Bottomland range site)
Memﬁriv clay loam, 2 to 6 percent slopes (Mol This

soil mu s on ‘inr)d oladn terraces in the extreme western
part of thv Area. 18 redder than Moriarty clay loam,
0 to 1 percent d{)px and s 1’1’x(><1erﬂt’91y alkaline. The

surface layer, about 9 nches thic kk, 18 iy, dark reddish-
brown clay loam or silty elay loam that }ms ~rr(ma‘ granular
structure in the upper part and weak subangular blocky
structure in the lower part. This layer rests on a subsoil,
about 30 inches thick, of limy, reddish-brown clay that
has weak subangular blocky structure. The subsoil grades
to a substratum of lony, massive, reddish-hrown silty clay
loam.

Ineluded in mapping were small aveas of La Fonda
loam, gravelly substratum, 2 to 8 percent slopes, and a few
deep, U-shaped gullies,

ihls 5011 Llhk readily upon wetting am’ ig subject to
severe water erosion. Overflow causes serious dam age 1n
areas where headeuts and eullies have (liss‘w!pd the flood
plain, Sheet erosion is common on areas that were once
farmed. I)(\( ) AITOVOS nnx\ most of Hw runofl, but over-
How can be e spected about once in 2 to 4 years. In places
diversion dikes or dams ave useful in controlli mg headeuts
and gullies,

This soil is slowly to very slowly permeable to roote,
air, mu? water, It has a high capacity to store moisture,
but the m oisture is not readily available to plants. Cracks
as much as 3 inches wide and several feet dw,p form dar-
ing dry periods, Surface runofl is muedinm to rapid.

This M)}l is nsed m:tizﬂ}:‘ for production of native forage.
The native vegetation is sparse. Tt consists mainly of Rus-
sian-thistle, blue grama, sand dropseed, ving mulily, west-
ern wheatgrass, and a fm& juniper trees. There are a few
abando) wwwl\ @md{u fiel Tds, and in these fields it is
difficult to establish vegetation, These fields need to be
fenced and ;sfntvm{*& from overgrazing until )'Em te :rv
vell established.,  (Drvland <~:1pah?h’w unit View- .
climatic zones 4 and 5; Salty Bottomland range site)

Osha gravelly loam, 10 to 50 percent &;i@pec: (Oa)—
This ,amt occurs on mountain crests and side slopes in the
Manzano Mountaing in the western part O‘f the Arvea, A
layer of decomposing forest litter, about 3 inches thick,
covers the surface. The surface Iaver, about 18 inches
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thick, is grayish-brown to brown gravelly loam ﬂz:‘x,t has
weal subangular blocky structure. A bleached subsurface
layer of pale-brown gravelly sandy loam, about 14 inches
thick, lies between the surface layer and Hl(\ subsoil, It
grades to the subsoil, ahout 18 inches thick, of hrown, very
gravelly heavy sandy Isam that has wealk subangnlar
blocky strueture, Weakly fractured granite bedvock is at
a depth of about 50 inches. This soil is free of lime and
ranges from shightly acid to neutral in reaction.

The slope is most commonly about 40 percent, In some
small areas 1t 3s less than 10 percent and in othiers more
than 50 percent, Tock outerops and shides were included in
mapping.

Under the present plant cover, surface runofl is slow to
medium. This soil is e wily evoded by water if the vege-
tation is destroved by fire or by excessive logeing. It
;dw)rlw water rapidly and has rapid internal dramage. Tt

alow to moderate capac ity to store moisture for p lants.
“‘m face vocls and the organic layer on the surface help to
vetard ronoff and limit erosion.

Trnb er mmimti(m and wildlife habitats ave the main
uses of this soil }‘fme‘omw pine and Douglas-fir and an
understory of Gambel mln mountain br ome, Arizona
fescuie, and seattered pinyon and juniper trees make up
most of the vegetation. Livestock graze the understory in
accessible areas. Mainly, it iz the mature and diseased
trees that ave havvested. Some areas are \uii:zsi)]e for recrea-
tion. (Dryland capability unit Vile-6, climatic zone 4;
timber suita bility group 3)

Osha gravelly loam, calcareous variant, 20 to 80 per-
cent slopes (Og). ——Ilnx s01l occurs on mmmm 10 ‘](m(« n
the southern part of the Manzano Mountains, It is lmy
and s finer textured than Osha gravelly loam, 10 m 50
percent slopes,

This soil normally has a surface layer, about 10 inches
thick, of brown, friable ;:1*;1\‘9??}' or stony loam that has
moderate granular structure. The subsurface layer, about
6 inches thick, is bleached, light-brown stony 10‘1m that
tongues into the subsoil, The subsoil is reddish-vellow
stony clay Toam. Tt hias moderate subangular blocky strue-
ture and contains visible Time 1 the lower part, T “Vactured

quartzite bedrock oceurs at a depth of about 40 inches,
Thig so1l 15 mildlv alkaline in the surface layver but mod-
erately ‘xﬂmlmo in the lower layers.

The ,Emg\e is commonly about 50 percent. In places a
thin layer of decomposing litter is on the surface, Small
aveas of Hock outerops and slides were included in
napping.

This soil is subject to severe water erosion if the vege-
tation i destroyed hy five, It takes in water vapidiv and
has medium to rapid permeability. It has a moderate

cay au(\ to store moisture for plants. "'ndm the present
lant cover, runoft is medinm h) rapid. On the southern
(‘g;w evaporation is mgnd and the \01? 18 dz(mmm
This =oil supports dense stands of pinyon and juniper.

nnderstory consists of mountain-ms ﬂmgam . Canada
istle. side-oats grama, and junegrass, It 1s suitable for
ildlife habitats, and ?r\mt,mi\ can graze the move acees-
sible areas. There ave a few ponderosa pines on the north-
ern Enpe.&‘, bt not mnmgh for commercial use. Df" and
wability unit ViTe-2, climatic zones 4 and 5; \fu taln
shale range site: timber suitabili tv group b)

Ytero and P: ﬂma soils (1 to 9 percent slopes) (Op).—

This unit ocenrs in undulating arveas in the eastern and

)
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southern parts of the survey Area, Otero soils are the
more extensive. They make up 55 to 75 percent of the
acreage. They are limy and are lighter colored than Palma
sails. They normally have a surface layer, about 6 inches
thick, of light-brown, friable fine sandy loam or loamy
fine sand. This layer has moderate granular structure.
The subsoil, about 11 inches thick, is similar in color, tex-
ture. and lime content to the surface layer, but its struc-
ture is weak subangular blocky. The substratum is light-
brown to very pale brown, structureless fine sandy loam
that contains much visible lime. In places the surface layer
has been leached of lime,

Palma soils make up 23 to 45 percent of the acreage. They
normally have a surface layer, abont 6 inches thick, of
nonlimy, brown to reddish-brown, friable fine sandy loam
or lonmy fine sand that has strong granular structure. This
laver rests on a subsoil of reddish-brown heavy fine sandy
loam that has weak to moderate prismatic structure and
moderate subangular blocky structure. The subsoil, about
17 inches thick, has been leached of lime in the upper part
(fig. 16). It grades to light reddish-brown, limy fine sandy
loam in the lower part. The substratum is light reddish-
brown, structureless fine sandy loam that has much visible
lime in the upper part. The lime decreases with depth. Tn
some places this soil is limy in the surface layer and in
the upper part of the subsoil,

These soils are normally coarser textured in the sonthern
part of the Area on the Chupadera Mesa and eastward
toward Pino Hill, Included in the areas mapped are small
areas of Chupadera lonmy fine sand, 5 to 15 percent slopes;
Trail loamy fine sand, 5 to 10 percent slopes; and Otero
and Palma soils, hummocky. There are a few sandstone
outerops, and in a few places the soils are underlain by
deposits of =oft gypsum at a depth of about 40 inches.
Also included is a small ncreage near the eastern esearp-
ment of the Chupadera Mesa of a soil that is similar to
Palma soils but has a cemented layer in the subsoil and
has been more deeply leached of lime than Palma soils,

These sandy soils are easily eroded by wind when they
are not adequately protected by plant cover. They absorb
water rapidly and have a moderate eapacity to store mois-
ture for plants. They release the moisture readily, and
plants vespond quickly to rainfall. Surface runoff is slow
to very slow, and internal drainage is medium to rapid.
Fertility is low, and the organic-matter content is low.

These soils are used mainly for production of native
forage, Yields are less affected by lack of rainfall than are
vields on finer textured upland soils, Sand dropseed, blue
gran, and yueea make up most of the native forage in
areas in the eastern part of the survey Area. The most
common plant cover n the southern part of the Arvea is
made up of light to moderate stands of pinyon and juniper
and an understory of sand dropseed, blue grama, sand
sage, vueen, and cactus, Some trees are cut for posts and
firewood. There are a few old fields, nearly all of which
have been reseeded to grass. Proper use of range und de-
ferred grazing help to maintain a plant cover adequate for
kyrntuctwl_l against wind erosion. (Dryland capability unit

"Te-1, climatic zones 4 and 5; Sandy range site)

Otero and Palma soils, hummocky (1 to 5 percent
slopes) (Or).—This unit oceurs in abandoned fields in the
eastern part of the Area. Otero soils occupy 60 to 80 per-
cent of the acreage, and Palma soils 20 to 40 percent.

Figure 16.—Profile of Palma fine sandy loam. In this profile the
soil has been leached of lime to a depth of about 22 inches.

These soils have been severely eroded by wind. Soil ma-
terinal has been blown from some arveas and deposited in
nearby areas, In the blowout areas the texture normally is
fine sandy loam; in the recent deposits, it normally is
loamy fine sand. The limy Otero soils generally are lighter
colored, coarser textured, and more severely eroded than
the nonlimy Palma =oils, Both have been so thoroughly re-
worked by wind that normal profiles are rave,

These soils are very low in fertility and in organic-
matter content. They ave rapidly permeable to roots, air,
and water, Their capacity to store moisture for plants is
low to moderate. Surface runofl is very slow to slow, Severe
damage from wind erosion is the most serious hazard.
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Native range is the principal use of these soils. Vegeta-
tion of any kind has been diffienlt to establish. The areas
shonld be fenced and protected from overgrazing until the
plants arve well established and the soils stabilized. Reseed-
ing by meehanical means is not advisable, becaunse disturh-
ing the surface layer leaves it susceptible to blowing. ITand
seeding is the best methad, The native vegetation consists
mainly of sand dropseed, yucea, and annual weeds, (Dry-
land capability unit VIe-1, climatic zone 5; Sandy range
site)

Pastura loam, 1 to 9 percent slopes [Po).—This soil
occurs on crests and side slopes on uplands in the eastern
part of the Area. 1t consists of about 10 inches of friable,
limy loam over deposits of pinkish-white, indurated
caliche (fig. 17). The upper part of the surface layer is
light brownish gray and has strong granular structure;
the lower part is pale hrown and has weak subangular
blocky structure. l}nst plant roots are confined to the sur
face layer. The caliche is laminated and more strongly
cemented i the upper part,

Ineluded in mapping were arveas of Dean loam, 1 to 9
pereent slopes, which makes up about 15 percent of the
nereage. Also included were small arveas of Harvey loam,
1 to 9 percent slopes, and a few outerops of caliche,

This =oil is shallow and has limited space for moisture
stornge. It takes in water at a moderate to rapid rufe and
has medium internal drainage. Surface runoff is slow to
medium, and water erosion is slight. Wind erosion is mod-
erate to severe when the plant cover is not adequate for
protection.

This soil supports a sparse cover of blue grama, black
grama, side-oats grama, three-awn, needlegrass, snake-
weed, eactus, yucea, and juniper. Native range is the prin-
eipal use. In places caliche has been excavated for use in

Figure 17—Profile of Pastura loam, 1 to 9 percent slopes. In-
durated caliche is at a depth of about 10 inches.

road construetion. Plant density can be increased and the
more desirable plants encouraged by proper use of range
and deferred grazing, (Dryland capability unit VIIs-1,
climatic zones 4 and 5; Shallow range site)

Pastura loam, 9 to 25 percent slopes (Pb).—This soil oe-
curs on shoulders and side slopes on uplands in the western
and eastern parts of the Area. 1t has a thinner surface
layer than Pastura loam, 1 to 9 pereent slopes, It normally
consists of about 4 inches of light brownish-gray to very
pale brown, friable, limy lonm over indurated caliche. The
surface layer has moderate granular structure. It con-
tains many small, hard pebbles and fragments of caliche,
The caliche is laminated and more strongly cemented in
the uppermost 2 feet than in the lower part. Most plant
roots are confined to the surface layer.

Ineluded in mapping were small areas where the slope
is less than 9 percent or move than 25 percent, Caliche out-
CTOPS Are COmmoln.

This =oil is very shallow. It has a low eapacity to store
water and is very droughty. It is generally more droughty
and more susceptible to wind and water erosion in areas
where it has a southern exposurve. The surface layer is
readily permeable to roots, air, and water. Surface runoff
is rapid, and water erosion is severe, Internal drainage is
slow to medinm.

This soil is suited only to production of native forage.
A sparse cover of blue grama, hlack grama, three-awn,
snakeweed, juniper, and serub oak makes up the vegeta-
tion. Grazing should be controlled to help limit erosion.
Caliche is sometimes excavated for use in road construe-
tion. (Dryland capability unit VITs-1, climatie zones 4 and
5: Shallow range site)

Pedrick loamy fine sand (0 fo 1 percent slopes) (Pdl.—
This goil oceurs on slightly undulating lake terraces in the
Estancin und Pinos Wells Lake Basins.

This soil has a surface layer, about 17 inches thick, of

sale-brown to brown, limy, friable, single-grain loamy
}inn sand. The subsoil is about 18 inches thick and is single
orain or has granular structure. Its upper part is pale-
brown light fine sandy loam; ifs lower part is more limy,
very pale brown heavy fine sandy loam t}:lmt has wealk sub-
angular blocky structure. The substratum consists of
mixed, stratified lacustrine deposits, mainly yellowish,
arayish, and whitish, that average about clay loam in tex-
ture. These deposits are very limy and contain high con-
centrations of soluble salts in places. The depth to the
lacustrine deposits ranges from 15 to 40 inches, In places
the upper part of the surface layer has been leached of
lime.

Small areas of Willard fine sandy loam and Ildefonso
loamy fine sand, 0 to 5 percent slopes, were included in
mapping.

This soil is subject to severe wind erosion if the grass
cover is depleted. It absorbs water rapidly and has rapid
internal drainage. Tt has low capacity to store moisture,
but it releases moisture to plants readily when moisture
is available, The surface layer is friable and easily tilled.
Surface runofl is very slow. Fertility is low, and the
organic-matter content is low.

This soil is used mainly for production of native grass.
Beeaunse of the erosion hazard and the low production po-
tential, it is betler suited to native range than to other uses.
The vegetation consists mainly of sand dropseed, blue
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grama, galleta, sand sage, yucea, and alkalt sacaton. There
are a few pm\(m and juniper trees, Overgrazed aveas ave
easily evoded by wind.

Less than 150 acres of this soil is irvigated. Sprinkler
irrigation is best; if surface irrigation is used, the runs
should he short, Alfalfa and emall aamin:\‘ are the principal
irrigated crops. Crop residue s should be k‘ﬁ‘ on the surface
for i,m!wtl(m against erosion. {Dryland ahﬂm unit
Vle-1, climatic zones 4 and 5: irrigated ¢ AJm nhity unit
IVe-2: &s::,ndy range sife)

Pedrick }mm} fine sand, hummeocky (0 to 2 percent
slopes) [Pel—"This s0il occurs in the Estancia and Pinos
W ()H. Take Basing on nearly level, hummocky lake ter-
races. The were formerly farmed or have been
severely overgrazed.

T ‘!1")(;{ d aveas of this soil are similar to Pedrick loamy
fine sand. In most places the oviginal surface laver has
been 1’91;1()\0(1 and the o1l material (kptmrml in nearby
dunes. In many places the dunes are fess than 4 feet thick,
but in some areas they ave more than 6 feet thick, Gen-
erallv, the surface laver consists of about 10 inches of
By, pale-brown, single-grain foamy fine sand. This Jayver
rests on a subsoil, about § inches thick, of very pale brown,
simgle-grain loamy fine sand or Heht fine sandy loam. The
subsoil overlies stratified vellowish, grayish, and whitish
Taenstrine deposits that are hioh in ime and soluble salts.
In places all of the oil has heen vemoved by erosion and
the Tncustrine sediments are exposed.

A few small areas of Blown-out lanc
m:zmvin;«:.

Mot of this m oded soil has ‘wm ’x‘hﬂ ilized, but wind
erozion iz =till the major hazard. The capac ity to store
moisture is low. ?ﬁm‘l’zuw m]mﬂ 1% ver ‘\ slow to slow. Roots,
air, and water penetrate veadily. Ilrosion has vesulted in
a decrease in fertility and loss of organic matter.

This o1l 18 better suited to native range than to cul-
fivated erops, but a few arveas have been leveled and
irrigated. Alfalfa, pasture, and barvley are the main nrri-
gated erops. The native vegetation 1s mostly sand drop-
seed, )111(* arama, sand sage, and yueea If resceding is
necessary, it should be done | by hand, so as to avoid disturb-
ing the sur fJ((‘. Reseeded areas shoul d not be used for
grnzing until the plants are well established. (Dryland

apability unit VIe-1, climatic zone 5t irrigated capabibity
unit TVe-2: Sandy range site)

Penistaja fine sandy loam, 0 to 1 percent slopes (Pfl.—
This soil ocenrs on upland HJ‘wt()p« (m 1119 Chupadera
Mesa 1 the sonthern part of the Arve s been more
deeply Teached of lime than :I el ,\tzp(\ ,ﬁlw sandy Toam.
1to 6 percent slopes.

This =01l normally has a surface Jayer. about 5 inches
thick. of brown, friable fine sandy loam that has moderate
aranutar structure. This lnver grades to a subsoil of hmmi
sandy clay Joam that has weak to moderate prisma

areas

1 were meluded

structure breaking fo moderate subangular blocky, iho
subsoil is about 50 inches thick: the uppermost 20 inches

The substratum is light m(ﬂ ali-
loam that contains a

has been leached of lime.
brown, massive heavy fine sandy
moderate amount of visible lme.

Included in mapping were small areas of Penistaja fine
sandy loam, 1 to 6 percent slopes, and Witt loam, 0 to 1
percent dmnm. and a few areas that have been cultivated
sverely damaoed by wind erosion.

PR |
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This soil is subject to severe wind erosion when ciean
tilled or when the vegetation is overgrazed. It is easily
tilled. It absorbs water at a moderate to rapid rate and
has medium internal drainage. The water-storage capacity
1\ moderate to high, and the moisture is readily available
when present. I‘(‘thf\’ 15 moderate, and tiw organic
matter content is moderate. Surface ranoff is slow.

This is one of the betfer grass-producing soils in the
survey Area. It is used mainly for production of native
forage. The vegetation consists mainly of blne grama, sand
dropseed, umlem, and cactus and ineludes seattered yucea,
pinvon, and juniper. A few areas ave dryfarmed, but crop
failures are common because of the prolonged dry spells,
Wheat and pmio beans are the main cvops. Crop residue
should be left on the surface for pmte({mn against wind
erosion. A few trees are harvested for fenceposts and fire-
\\'m)d. (Dryland capability unit IVe-4 if in elimatic zone
boand Vie-11f in elimatic zone 5 Loamy range site)

Penistaja fine g;zmdv loam, 1 to 6 percent slopes [Pg)—
This =01l oceurs on upland pwdm()m fans in the southern
and eastern parts of the Avea. Tt is typical of the Penistaja
series,

The surface layer, about 5 inches thick, is normally
hm\\'m frinble fine sandy loam that has been leached nf
Hime. It has moderate granular strueture, It grades to a
subsoll of light-brown or hrown sandy clay Joam that has
weak prismatic and 1}'10(1(*1'&?0 subangular blocky structure,
The subsoil has been leached of Time to a depth of about
12 inchess the lower 12 inches contains a small amount of
visible lime. The substratum s reddish-brown to light
reddish-brown fine sandy loam that has weak subangulm
blocky structure in the upper part but is massive below a
depth of about 53 inches, The lower part is lighter colored
and contains a moderate amount of visible lime. Sandstone
bedrock occurs below a depth of 40 inches in places.

Included in mapping were small areas of Hagerman
fine sandy loam, 1 to 5 percent slopes; Witt ](mm, to 6
percent slopes: and Bernal-Travessilla fine candy loams,

This soil ix easily eroded when not protected with plant
cover or crop residue. It is moderate in fertility and in
organic-matter content. It is readily permeable to roots,
air, and water. Tillage is easy. Internal drainage and sur-
face runofl ave wedinm. The water- -storage capacity is
moderate to high, and the moisrm‘e is readily available to
plants,

This is one of the better grazs-producing soils in the
survey Arvea. It is dependable, even in years when 11in«
fall is helow normal. The vegetation consists mainly of
blne erama. sand dropseed. galleta, eactns, yucea, and Tight
to moderate stands of pinyvon (md juniper. Some of the
trees are <ut for fonwpmt\ and firewood. Mechanical
methods of brush control are well cuited.

A few areas are heing dryfarmed, but crop failures are
COMMON 1 years \\']1(’11 rainfall is below nmm(ﬂ Wheat
and pinfo beans are the main crops. Emergency tillage and
stubble mulching help to limit erosion. Many fields are
being returned to grass. Mechanical reseeding has been
mwe‘\fu (Dﬂ*‘*m(l (“\pnb]hf\ unit IVe—4 1f in climatic
zone 4, VIe-1 if in climatic zone 5; Loamy range site)

Penistaja loamy fine sand, hummocky, 1 to 8 percent
slopes [Phl.—This o1l oceurs on upland piedmont fans in
the southeastern part of the Area. It 1z hummocky and 1s
thicker, coarser textured, and lighter colored than Peni-

staja fine sandy loam. 1 to 6 percent slopes, The crests of
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the hmmocks are rarely more than 4 feet higher than the
concave foot glopes: they are normally about 2 feet higher.

The surface laver has been reworked by wind; wind-
blown material has accumuliated, and the surface layer is
uqu nenthy ‘ﬂm 1t 10 inches thick, Tt consists of yellow-
ish-hrow n. friabl o loamy fine sand that has been leached of
ime. 16 has moderate granular structure. The subsoil,
about 30 inches thick, is Heht-brown to brown light wmd}
clay Toam of weak prismatic and weak subangular blocky
structure. The upper part of the subsoil has heen leached
of Hime. and the lower part is lighter colored and contains
a small amonnt of visible lime. The substratum g ight
reddish-hrown. massive fine sandy loam that contains a
moderate amount of visible lime. In places the surface
fayer is as much as 20 inches thick.

Included in m‘mp ng were small areas of Penistaja fine
sandy loam, 1 to 8 percent slopes: Witt loam, 1 to €> per-
eent and Trail loamy fine sand, 5 to 10 percent

slopes, Also included were a few areas that have a layver
of Timy gravel at adepth of about 2 feet.

Wind erosion is tho major problem to be considered in
managing this soil beeause soil Toss will be excessive if the
plant cover is destroyed. Surface runofl is very slow, and
water pwwrmt(w rapidly. Internal drainage 1s medium.
The eapacity to store moisture for plants is moderate. and
plant roots can readily absorh the moisture.

This soil supports moderate to heavy stands of pinyon
and juniper and an understory of sand dropseed, blue
grama. little Dluesten, galleta, yucea, and cactus. Range is
the principal use. Mechanical methods of brush control
can be nged, but brush should be left on the soil as profec-
tion against wind erosion. Some trees are cut for posts and
firewood. { Dryland capability unit Vie-1, climatic zone 53
Sandy rangesite)

Penistaja sandy clay loam, 1 {o 6 percent slopes,
eroded [Pm).—-"This soil oceurs in abandoned fields on up-
lands in the southern and eastern parts of the survey Arvea.
It differs from DPenistaja fine sandy loam, 1 to 6 percent
slopes, i having lost most or all of its surface Tayer and,
in places, part of the subsoil through wind erosion.

The mymwf aphy varies from smooth to mlduin(‘ing. In
some fields the soi! has eroded uniformly and the surface is
smooth. bat 1 others the ‘m ] has heen removed {rom some
areas and deposited nearby. The a((‘nnmh\ﬁ()ns are nor-
mally legs than 12 xmhm deep, and the soil is coarser fex-
turec than that in the blown- nnf areas, The upper 8 inches
of the subsoil consists of nonlimy, brown sandy clay loam
that has weal prismatic and moderate subangular Dlocky
structure, The lower 15 mches is light-brown, imy sandy
clay loam that has weal subangular blocky structure. In
most places the nonlimy part of the xub%oﬂ is at the sur-
face. and in places the lighter colored, limy material. The
substratum is Tight reddigh-hrow 1, massive fine sandy loam
that contains a moderate mnount of visible lime. (

Included in mapping were small aveas of Penistaja fine
sandy loam. 1 to 6 percent %Inpm )

This =0il is subject to further deterioration unless w ind
erosion is keptn (*hovl by emergency tillage or by growing
protective cover. Most of the natural - fertility has been
lost throngh erosion. Surface runoft is mediufn to rapid,
and water erosion is severe on the stronger slopes. The
water-intake rafe is slow, and the water-storage capacity
ig moderate, Internal drainage is medinm. .

slopes;
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Most of this soil has been reseeded to blue grama, side-
oats grama, and mmd dropseed. Grasses ¢ (nmmml]\ planted
with a grass drill, and in most places good st tands have
been established. Young seedlings need to be protected
from overgrazing. Galleta, ring muhly, and three-awn
malke up part of the met cover, Imnw is the principal use.
A few ,mwu are dryfarmed to pn m)hmm wheat, and corn,
Drvfarming is risky because 1"111114 T i« seanty and erratic.
(Dryland capability unit IVe-4 if in climatic zone 4,
VIe-1ifin climatic zone 5 Im(nn\‘ ange site)

Penistaja-Dean compl ex, 1to5 pe; cent slopes (Pn).—
This ¢ nn*ph‘\ 0Oceurs on np and predmont fans in the east-
ern part f)f he Area. The Pmn&mm soils make up 60 to
80 pmw - of the acreage, and the Dean soils 20 to 40
percent. Tncluded in mapping were small aveas of Harvey

loam. 1 to 9 percent slopes. and a few aband oned fields that
have been sever ely er wiod by wind,
This complex shows 1 [ he inflience of rodent activity 1n

years past. Rodents prob ably burrowed into the Penistaja
soil and brovght limy material from the substratnm fo the
surface and mixed it with material from the upper layers.

The mixing c¢hanged the soil enoungh that the original

Penistaja soil now 19«\3)11» es a Dean soil. The Dean soils
in this complex are less limy than normal, and in many
places they lack laver of partly cemented caliche.

The Penis hm soils are the darker colored, smoother
parts of the complex. The surface layer. about 5 inches
thick, normally consists of brown fine sandy ]mm ﬂl at has
been leached of Time and has moderate v anular structure.
It grades to a subsoil of brown to Iloht brown sandy clay

loam. The subsoil, about 30 inches thick, has w eak pris-
matic and '1'1’}(')(191’;1{’0 subangniar Mm]\) structure. The
upper part has been le ached of lime. The lower part s
Highter colored and mm(\ms a small amount of visible

Time. The substratum is massive, light reddish-brown fine
sandy loam or loam that confains both goft lime and lime
concretions, It is permeable to roots, air, and water.

The Dean soils are the lighter colored part of the com-
plex. They ocenr on low, circular monnds. The surface
faver, about 4 inches Hu('\. normally econsists of pale-
brown to bm\\n loaan that has weak granular structure
andl contains a small to moderate amount of lime. The sub-
\mh about 10 inches thick, is light-brown Joam that has

SIS sub(uwuhr blocky strue ture and contains a moderate
J]ﬂ()ﬂﬂl of visible lime. The substratum is very Timy, mas-
sive, very pale brown loam that contams many pebbles of
partly cemented caliche. This layer is less permeable to
roots than the upper layers.

The Penistaja =oils are moderate in fertility and
organic-matter content. They absorb water readily and
have moderate to high water-storage capacity. bm"fue
runofl and internal drain: e are medium. The Dean soils
are low in fertility and in organic-matter content. Thev
erode readily and are less per ‘meable to plant roots than

the Penistaja soils. They \b\or) moisture at a moderate
rate, but their water-storage capacity is low. Runofl’ is
mmhnm to mpld. and internal drainage is medinm.

This complex is used for production of native forage.
The soils ave fairly stable if the vegetation is not ov m»
orazed. The Penistaja soils produce most of the edible
forage. Many of the abandoned fields have been reseeded
to grass. Blue grama, sand dropseed, galleta, ring mubly,
vucen, snakeweed, cactus, o nd light to moderate stands of
pinyon and j juniper are common on both soils. A few trees
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are cut for fenceposts and firewood. {Both soils are in
dmmfl(' Zone .). The Penistaja soil is in dryland ¢ sapability
unit VIe-1; Loamy range sno The Dean soil is in dry-
land capability unit Vie-2; Limy range site)

Penistaja-Dean fine sandy’ 1odms 1 to b percent
slopes (Po).—This woil association oceurs on upland pied-
mont fans in the southeastern part of the Area. The
Penistaja fine sandy loam makes up 55 to 70 percent of the
acreage, and the Dean fine sandy Toam 30 to 45 percent.

The Penistaja soils oceur as the deeper, darker colored,
somewhat coneave parts of the association. {n many places
the sturface layer is thicker 1]1(111 is typical for Penistaja
soilg, and in some places 1t has been 19\\ orked by wind and
is hummocky. ITn most places the surface layer s brown
fine sandy loam about 10 inches H1i< It has moderate
oranular stiueture and has been le: ed of lime. This laver
orades to a subsoil of hrown or wm] sh-hrown sandy elay
loam that 1s about 25 inches thick. The subsoil has weal
])1‘ism<xl’i<‘ and 11’1<>({mx1t0 subangnlar blocky structure and
has been leached of e in the upper part. The lower part
is lighter colored and containg a small amount of visible
Hme. The substratum is pale-brown or heht reddish-
brown, massive fine sandy loam that has a high content
of visible lime.

Dean soils oceur mainly as the light-colored parts of
the ascociation. They are commonly on small, convex
ridees. Like the Penistaja soils, the Dean soils in this as-
sociation are hummocky in places and have a surface layer
that 1 thicker than is typical. The surface layer normally
consists of about 4 inches of light brownish-gray, fr1: Ile,
Timy fine sandy loam that hh weak granular structure, Tt

vests on a subsoil, about 5 inches thic k, of Tight brownish-
eray or pale-brown loam that has wealc sub: mwl?lln blocky
structure and contains a moderate amount of visible lime.
The substratum is massive, very pale brown, gravelly
caliche that is partly cemented in the uppermost few
inches. This layer vestricts many plant rvoots, In some
places sandstone bedrock oceurs below the caliche at
depth of some 15 inches or more.

In areas where these soils have been reworked by wind,
they not only have a thicker surface layer, but in many
places are coarser textured. Included i mapping were
small areas of Bernal-Travessilla fine sandy loams.

The Penistaja fine sandy loam 1s readily eroded when
not protected by adequate plant cover. Tt is moderate in
fertility and in organic-matter content. It is readily per-
meable to roots, air, and water. The water-storage capacity
is moderate to h%f?i Runoft is slow to modmnn and in-
ternal drainage is medinm.

The Dean fine sandy Toam is subject to severe wind ero-
sion if the protective plant cover is destroved. Fertility is
Tow, and the organic-matter content is Jow. Plant roots are
confined mostly to the surface Jayer and subsoil, hut water
and amr move freely. The intake ‘of water is rapid, but the
capacity to store moisture is slow, Surface runofl is slow
to medinm.

(This association supports moderate to heavy stands of
pm\*o vand juniper and a sparse understory of sand drop-
seed, blue grama, serub oak, vucea, and cactue. The main
use is native range. '\%m le trees are havvested for posts and
firewood. Generally, the Penistaja soil supports the most
erass and the Dean wﬂ, the most trees. Mechanical brush
control will increase the production of edible forage. The
debris should be left on the soil, to provide some protection
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against blowing. (Both soils ave in dryland capability unit
Vie-2, climatic zone 5. The Penistaja soil 1s in Loanyy
range site. The Dean soil is in Limy range site)

Pinata stony loam, 25 to 50 percent north slopes (P}~
This s0il occurs on north-facing canyon side slopes in the
Gallinas Mountains. It is the typical Pinata soil. About
2 inches of decomposing forest litter covers the surface.
The surface layer, about 10 inches thick, 1s stony loam. The
upper part is very dark brown and has strong ecrumb strue-
ture, The lower part is pinkish gray and has weak to mod-
erate platy structure and moderate granular structure.
This Iayer tongues into the upper part “of the subsoil. The
stbsoil i reddish-brown stony clay thai has moderate sub-
angular blocky structure that becomes weaker with depth
This laver is about 35 inches thick and grades fo partly
weathered felsite bedrock, This soil is n<>n1nm The rock
content. ranges from about 30 percent in the surface laver
to 5 1 ercent in the subsoil.

Inecluded in mapping were areas of Pinata stony loam,
20 10 60 percent south slopes, and small arcas where the
glope s less than 25 percent or more than b0 percent.

Runofl is medium to rapid. If the vegetative cover is
burned or heavily logged, the hazard of water erosion is
severe. Water penetrates the surface Inyer rapidly, bnt
moves slowly through the subsoil. Tlis so1l has a moderate
to high capacity to store moisture for plants. Most roots
arve confined to the surface Iayer and the subsoil, Evapora.
tion is low,

Timber production and wildlife habitats are the main
nses of this soil. Ponderosa pmo, Douglas-fir, alligator
juniper, Gambel oak, and gray oak make up the main part
of the vegetation. Cool-season grasses make up the nnder-
story, Mature and diseased trees are harvested. Livestock
araze the understory in the more accessible aveas. (Dry-
Tand capability unit VITe—6, climatic zone 4; timber suita-
bility group 3)

Pinata stony loam, 20 to 60 percent south slopes
[Ps].—This soil occurs on south-facing canyon side slopes
in the Gallinas Mountains, It is droughty and is thinner
and stonier than the Pinata soil on north -facing slopes.

Alayer of decomposing forest litter, about 2 inches thick,
covers a surface laver of stony Joam about 8 inches thick.
The upper part of the surface layer is dark brown and has
moderate frnmb structure. ’I he Tower part is pinkish gray
and hag weak platy and moderate granular stroncture, Soil
from the Im\ er part tongues into the upper part of the sub-
soil. The subsoil, about 32 inchés thick, 1s brown to reddish-
brown stony light clay that has weak to moderate sub-
angnlar blocky structure. Tt grades at a depth of about 40
inches to fractured felsite bedrock. This soil is nonlimy.
The rock content ranges from about 40 percent in the sur-
face layer to 60 percent in the subsoil.

Included i mapping were small areas of Pinata stony
loam, 25 to 50 percent north slopes, and Fortwingate stony
loam, 5 to 40 percent slopes. Alzo included were areas of
shallow soilg on the ridge crests.

This soil, being exposed to the direct rays of the sun, is
warmer than the Pinata soil on north-facing slopes. Be-
cause it faces the prevailing winds, evaporation is more
apid than on the north-facing phase, and the vegetation
is more sparse. Under the present plant cover, runoff is
slow to medium and water erosion is slight, but runoff will
be rapid and erosion severe 1f the vegetation is burned or is
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destroved by excessive logeing. This soil absorbs water
apidly, but it has low to moderate capacity to store mois-
ture for plants. Internal drainage is medinm to slow.

This soil sapports open stands of ponderosa pine,
Douglas-fir, alligator juniper, Gambel oale, gray oalk, and
an understory of cool-season grasses. Mature and diseased
trees are harvested commercially, Wildlife browse the un-
derstory, and livestock graze the more accessible areas.
(Dryland capability unit VITe-T, climatic zone 4: timber
suitability group 4)

Pinata-Stroupe stony loams, 5 to 20 percent slopes
{PH.—This complex ocenrs on foothill ridges in the Gal-
Tinas Mountains. The Pinata stony loam makes up 55 to
70 percent of the acreage, and the Stroupe stony loam, 30
to 45 percent. Included in mapping were small areas where
the slope 18 less than b percent or more than 20 percent.

These soils are less stony than is typical. The Pinata
stony loam is much shallower than a typical Pinata soil,
and it has a different kind of native vegetation.

The Pinata stony loam is the steeper, less stony, more
heavily wooded part of this complex. About an inch o f de-
composing forest litter covers the surface. The upper part
of the surface Javer is hrown or dark-brown stony loam
that hias moderate ernmb strueture. The Jower part, about
6 inches thick, is pink, friable stony loam that has weak
platy and moderate granular structure. This part of the
surfice laver tongues into a subsoil, about 15 inches thick,
that has moderate to strong blocky and subangular blocky
structure. The subsoil grades to felsite bedrock at =
depth of about 21 inches, This soil is nonlimy. Stones make
up about 15 percent of the surface Tayer, and gravel makes
up about 30 percent of the subsoil.

Stroupe stony loam is the less sloping, more open part
of the complex. Tt has a surface Jayer, about § inches thiek,
of dark gravish-brown, friable stony loam that has mod-
erate granular structure. This layer grades to a subsoil,
about 18 inches thick, of reddish-brown stony clay loam
that has weak prismatic and moderate subangnlar blocky
stricture. The upper part of the subsoil has been leached
of Time, and the lower part is lighter colored and confains
a small amount of visible lime. The substratum consists of
very limy, massive, pink stony loam. The stone content
ranges from 20 percent in the surface layer to 50 percent
n the subsoil.

These soils have a low to moderate capacity to store
moisture. They absorh water at a moderate rate and have
medium internal drainage. Runoff is medium to rapid, de-
pending on the slope. Water erosion will be moderate to
severe if the vegetative cover is destroyed.

Native range is the principal nse of these soils. Stroupe
stony Toam produces most of the edible forage, and Pinata
stony loam produces the most wood products. Moderate to
heavy stands of pinyon and juniper and an understory of
serub oak, blue grama, galleta, and yucea make up the
main part of the vegetation. There are a few ponderosa
pines. Some pinyon and juniper are cut for fenceposts and
firewood. Wildlife browse the understory. (Both soils are
in dryland capability unit VIIs=3, climatic zone 4: Hills
range site)

Pinata-Stroupe stony loams, 20 to 50 percent slopes
(Pu)—Tliese soils oceur on mountainside slopes in the
Gallinas Mountains. The Pinata stony loam makes up 55
to 75 percent of the acreage, and the Stroupe stony loam,
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95 to 45 percent. Included in mapping were areas where the
slope i less than 20 percent.

The Pinata soil in this complex is shallower than a
typical Pinata soil. It formed in material weathered from
sandstone rather than from felsite, and it supports a difler-
ent kind of vegetation than a typical Pinata soil. The
Stroupe soil is less stony and has'a redder subsoil than is
typical of Stroupe soils; it formed in material w athered
from sandstone rather than from felsite.

The Pinata stony loam is nonlimy. It is generally the
steeper, stonier, more thickly wooded part of the complex.
A laver of decomposing forest litter, about 3 inches thick,
covers the surface. The surface layer is about 6 inches
thick. The dark-colored upper part is very thin and in
places almost entirvely lacking. The lower part consists of
light brownish-gray stony loam that has weak platy and
moderate crumb structure. This laver tongues into the
upper part of the subsoil. The subsoil, about 18 mches
thick, consists of reddish-brown stony clay that has mod-
erate subangular blocky structure. It grades at a depth
of about 24 inches to sandstone bedrock. The stone content
anges from 60 percent in the surface layer to 70 percent
in the subsoil.

Stroupe stony loam is the less stony, less sloping, more
open part of the complex. It has a surface layer, about 2
inches thick, of dark-brown stony loam that has weak
granular structure. The surface layer grades to a subsotl,
about 18 inches thick, of dark veddish-brown stony clay
that has weak prismatic and strong blocky stracture. The
subsoil has been leached of lime in the upper part, and the
lower part is lighter colored and contains a small amount
of visible lime. It grades to pink, very limy, massive stony
loam, which grades to weathered sandstone at a depth of
abont 24 inches. The rock content ranges from 80 percent
in the surface layer to 50 percent in the subsoil.

These soils are subject to excessive runoff, severe water
erosion, and rapid evaporation if the protective cover is
overgrazed or is destroyed by fire. Under the present plant
cover, runofl is slow {o medium on the Pinata soil and
medium to rapid on the Stroupe soil, and water erosion is
slight to moderate. The Pinata soil absorbs water apidly,
and the Stroupe soil absorbs water at a moderate rate.
Both soils have medium infernal drainage and low to
moderate capacity to store moisture. Most roots are con-
fined to the surface layer and the subsoil.

These soils support moderate to heavy stands of pinyon
and juniper and an understory of scrub oak, blne grama,
and yucca. There are a few ponderosa pines. Some trees
are harvested for fenceposts and firewood. The Pinata soil
produces most of the woody vegetation, and the Stroupe
<0il most of the edible forage. Wildlife habitats and live-
stock range are the principal uses of these soils. (Dryland
capability unit VIIe-2, climatic zone 4; Mountain Shale
range site)

Pino leam, loamy substratum, 3 te 12 percent slopes
(Pv).—T'his soil oceurs on piedmont fans on the eastern foot
slopes of the Manzano Mountains. Normally, about an
inch of decomposing forest litter covers the surface. The
surface layer is about 6 inches thick. Tts upper part 18
grayish-brown loam that has moderate crumb structure.
The lower part is brown, friable very fine sandy loam that
has weak platy and moderate granular structure. This
Jayer {ongues into the upper part of the subsoil. The sub-
oil, several feet thick, consists of brown or light-brown
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clay loam that has moderate to strong subangular blocky
structure. In places Jf“ confains a massive hardpan at a
depth of about 2 feet. This soil contains no lime. It over-
Lies A“N\ i derived hom mixed, acid material.

Slopes of about G percent are the most common. In-

udod 1 mapping were small aveas of Fuera cobb 1y loam,
5 to 20 percent xlopek. and Witt Toam, 1 to 6 percent slopes.

At present, runofl is slow and erosion slight, hut runoff
will })(* rapid and water erosion severe if the vevetative
cover is destroyed by fire or by excessive logging. This oil
absorbs water rapic HV and has medinm to slow internal
drainace. The capacity to :~imom<>1~{m(> for plants is high.

This soil 15 used mainly for production of commercial
timber, for wildlife hal itats, and for Tlivestock ran ce. It
is also suitable for recreational uses. Dense stands of " pon-
derosa pine and an understory of ser uT> oak, junegrass, and
other (()(ﬂ SHeABON grasses n ke up the native vege station.
Some onk is cut for push and firewood. Matnre and
digeased trees are harvested for commercial wood prod-
uets, (Dryvland eay mmhiv it VIle—6, climatic zone 4:
tim bm' «mt(ﬂnhf\ group 3)

Pino silt E@am 2 to 30 percent slopes (Pw)—This soil
ocenrs on ndfmm[w on the eastern slopes of the Manzano
Mountains. A layer of dec ompos sing forest Titter, about 2
inches thick, covers the surface. The surface la ver, abont
10 inches thick, consists of brown, friable silt Toam that
has weale subangular blocky and moderate erumb strie-
ture, Tt o'x"‘tdm to a subgoil. about 22 inches thick, of hrown
clay that has moderate prismatic and mn&m(xte to strong
~11¥m noular blocky structure. This Tayer is lehter colored

n the lower part. The xnhxh(s*um is pale-vellow and olive-
\oﬂ(m massive clay about 12 inches thick, Tt overlies hard
Ti nw\tmw bedrock. ﬁI he soil is nonlimy,

Slopes are most commonly about 8 percent. Tneluded in
mtmmw were small arveas of Wilcoxson stonv loam, 5
to 20 percent slopes, and Capillo Toam, 15 to 50 percent
slopes. A few stones oceur on the surface in places,

Under the present plant cover, runofl is \]m\ to medium
and water (*1()'\‘011 18 @hom but severe water evosion will
10\11]? if the vegetation is destroved by fire or excessive
loggine. This soil absorbs moisture 1 (1}>1(HV wut 1t has slow
internal dr: ainage. It has a high capacity fo store moisture.

Thig soil suj pports ponderosa pine, lesser amounts of

Douglas-fir and juniper, and an understory of Gambel
mlh squirreltail, C arex, and cool-season grasses. Tt is nged
mainly for commercial produ (h(m of timber and for wild-

life habitats. Tt is also smmb]o for recreational nses. Tive-
stocke graze the understory in the more accessible areac.
Mature and diseased trees are harvested comm ercialliv. A
few serub oaks are cut for posts and firewood. ("I)P\'land
capability unit VITe-6, climatic zone 4: timber suitability
group 3 :)

Pinon channery loam, 3 to 20 percent slopes (Px).—
This =0il ocenrs on erests and side glopes of ridees
throunghout the survey Area. The surface h‘\‘e;\ about 6
inches thick, consists of brown. friable, Timy channery
loam that has moderate gramilar structure. The subgoil.
about 4 inches thick, consists of light-brown cliannery
]mm that has w eak \‘n]mwn?fn' blocky structure. The

substratum is massive channery loam that is ver v high in
hmo content, It rests qupﬂv on partly weathered, frac-
tured limestone bedrock. The content of channery lime-
stone ranges from 40 percent in the surface layer to 70

percent in the subsoil. In a few places this soil has a
leached surface Jayer and a more strongly developed sub-
soil. As the %]ope mcreases, the surface layer Hunn and
the rock content increases.

Small arveas of Laporte-Rock mmmp complex and
Iml\mxp}mga stony loam, 20 to 50 percent slopes, were
meluded in mapping. Also included were small areas that
have partly cemented caliche in the substratum, rather
than limestone, South of Mountainair, hdow the Chu-
padera Mesa, is a small acreage of a soil that contains
quartzite gravel mixed with lime, rather than channer v
fragments of limestone, Slopes of Jess than 3 percent are
common on ridgetops.

This zoil has a low capacity to store moisture for plants,
It takes in wafer at a moderate to vapid rate. Runoft is
very slow to slow, and internal drainage is medinm. Water
erosion is slight to moderate, depending on the slope.
severe erosion will result 3f the plant cover i« (10%10\0(1

This soil sapports moderate fo heavy stands of pinyon
and juniper and an understory of blue grama, sand diop-
seed, cactus, and s~<ml> oak. Mechanical brush control
pr(uﬁwﬂ are practical and ave widely used. The brush

should be Teft on the surface for protection against erosion
until grasses have become e&mhhahed Livestock range 1s
t]w principal use, but many of the 1(><~ are cut for posts

il ﬁxmumd Deer and other wildlife find suitable } abi-
“f~ A few areas were formerly farmed, but most have
been returned to grass in vecent vears, In ph(m limestone
l s been quarried for use in road construction. {Dryland

capability unit VIIs-1, climatic zones 4 and 5; Shallow
range sife)

Prewitt and Manzano soils (0 to 3 percent slopes)
{Pz].—This unit oceurs on alluvial flood plains and swales
in the southern and eastern parts of the survey Area. The
Prewitt soils make up 60 to 80 percent of the acreage,
and the Manzano soils 20 to 40 percent.,

The Prewitt soils normally have a surface layer, about
S inches thick, of brown, friable loam that confains a
small amonnt of Time. This I: aver has weak eranular strue-
ture. It vests on a subsoil, abont 10 inches thick, of browrn,
limy light clay Joam that has weak anbdngn!:zr blocky
stracture. The substratum is brown, massive light clay
loam that contains some visible Hme. In many places this
layer is made up of stratified Tavers of coarser and finer
particles. Recent deposits of coarser textured material are
common on the surface. T some places the surface laver
is clay loam,

The Manzano soils are normally darker colored and
more strongly dev Mopod than the Prewitt soils. Their sur-
face layer, about 9 inches thi ick, um\ ists of gra \*i sh-brown
or darf-brown, friable loam that has heen loached of lime.
Tt has moderate granular structure, This fayer grades to
a subsoil of dark grayish-brown light clay Toam that has

sake prismatic and moderate mbammdar blocky struc-
rm"e The upper part of the subsoil has been leached nearly
free of Time. The lower part is Hehter colored and ¢ ‘ontains
a small amounnt of visible lime. The subsoil is about 20

inches thick. It overlies a substratum of brown light clay
loam that contains more visible lime. The substratum has
weak subangular blocky structure. In places there are
recent do])o\z’m of coarser textured material on the surface,
In some places this soil has a clay loam texture throughout
the profile.
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Included in mapping were small areas that have a
gravelly subsoil or substratum. Also ineluded were small
areas of Moriarty clay loam, 0 to 1 percent slopes.

These soils are subject to flooding and to severe water
erosion, Flooding oceurs about once a year, usually late
in summer. Sometimes the floods deposit layers of sedi-
ment thick enough to cover the vegetation. Headcuts are
common in places where the water is swift or where it
follows livestock trails or roads. Generally, however, over-
flow is more beneficial than harmful becaunse much of the
water is absorbed by the soil and becomes available for
plant use.

These soils absorb water at a moderate to slow rate,
and they liave a high capacity to store moisture for plants.
Surface runofl is slow to medium, and internal drainage is
medinm,

These soils are fertile. They support a dense growth of
blue grama, western wheatgrass, vine-mesquite, ring
muhly, snakeweed, and chamiza, and a few jumpers. Live-
stock range is the main nse, bui a small acreage near the
village of Manzano is being farmed. Corn, pinto heans,
and sorghum are the main erops. Water spreaders and
diversions help to slow floodwater, spread it over a wider
area, and so reduce the erosion hazavd. Most aveas of these
soils are good sites for ponds. (Dryland capability unit
IVew—1 if in elimatic zone 4, VIew-2 if in climatic zone 51
Bottomland range site)

Rance-Gypsum land complex (1 to 9 percent slopes)
(Rg).— This complex oceurs on rolling hills and piedmont
fans in the southwestern and southeastern parts of the
Area. The Rance soils, ordinarily dominant, make up 45 to
60 percent of the acreage, and Gypsum land, 40 to 55
percent.

The Ranee soils are the darker colored, somewhat con-
enve parts of the complex. They have a surface layer, about
3 i]lr*\leﬁ thick, of light brownish-gray, friable silt loam.
This layer has strong granular structure. The subsoil,
about 23 inches thick, consists of pale-brown silt loam.
The upper part has weak subangular blocky structure;
the lower part is massive. This layer overlies white, soft,
striuctureless, silty gypsum. The soil is limy throughout,
and the lime confent’ gradually increases with depth. The
depth to gypsum ranges from 15 to 35 inches.

Gypsum land oceurs as lighter colored, sparsely vege-
tated areas on convex ridgetops. Tt normally consists of
about 1 inch of light-gray silt loam of moderate platy and
moderate granular structure overlying soft, white, silty
ovpsum, In some places the gypsum is exposed, but in
others about 4 inches of soil material covers the deposits,

The soil material above the gypsum i generally browner
and commonly thicker in the southwestern part of the
Arvea. A fine sandy loam texture is common. In some areas
the gypsum is consolidated but only semihard. Included
in mapping were small areas of La Fonda Rock outerop
complex. About 10 pereent of the complex consists of soils
deeper than Gypsum land but shallower than the Rance
soils,

The Rance soils are moderate in fertility and in organie-
matter content. They are readily eroded when not pro-
tected by adequate plant cover. They absorh water at a
moderate rate and have a moderate capacity to store
moisture for plants, Surface runoff is slow, and internal
drainage is medium.

Giypsum land is very droughty, and few plants can
tolerate the high gypsum content. The surface crusts over
readily and tends to shed water. Water 15 absorbed slowly,
and the capacity to store moisture is low. Runoft is rapid,
and internal drainage is medinm to rapid. Most p*ﬂnt
roots are confined to the n{)permu:-;t layer. These areas are
readily eroded by wind and water.

This complex is used for production of native forage.
The Rance soils produce the greater amount, mainly blue
grama, galleta, and ring muhly. Snakeweed, oyp grama,
and sage are the most common plants on Gypsum land.
Sand dropseed, yueea, pinyon, and juniper are common in
the southwestern part of the Avea, The gypsum deposits
are not heing mined at present. Some trees are harvested
for posts and firewood. (Dryland eapability unit VIIs-2,
climatic zones 4 and 5, The Rance soils are in Loamy range
gite. Gypsum land is in Gyp Flats range site)

Rock land (8 to 25 percent s]npcs% {Rk)—This land
type oceurs on hills and mountains in the eastern parl of
the survey Arvea, Rocks make up about 85 to 95 percent of
the acreage, and shallow soil about 2 to 15 percent (fig. 18).

Rock land oceurs mainly on uniform conyex slopes that
mnge from 1 ta 75 percent but are ordinarily 3 to 25 per-
cent. In places the slope is rough and broken, and the rocks
ave laxger than is common, Most of the rocks are acid; they
congist mainly of igneous rock, gneiss, schist, and quartzite.
There is some limestone. The rock form is mainly sub-
angular, Imt there are angular and platy forms also. Pieces
of rock range in size from 1 ineh in diameter to maore than
10 feet, but ordinarily they are 10 to 15 inches in diameter.
Small pockets of hrown to reddish-brown loam or fine
sandy lomm ocenr between rocks and in fractures. Gen-
erally, the soil material is less than 20 inches deep, hut in
places it is 3 to | feet deep.

Ineluded in mapping were small aveas of Kech gravelly
loam, 1 to 9 percent slopes, and small aveas of Clovis loam,
0 to 5 pereent slopes,

The water intake rate between the rocks and in the
fractures is rapid, and internal drainage is rapid. The
water-storage capacity is very low. Surface runoff ranges
from medium to very rapid. depending on the glope,
Erosion removes soil material nearly as fast as it forms.

The veeetation consists of a sparse growth of blue
grama, side-oats grama, black grama, snakeweed, juniper,
and, on the northern slopes, serub oak. Livestock and wild-
Jife range is the principal use, Antelope graze the lower

Figure 18.—Rock land in the Pedernal Hills, Roeks cover ahout 90
percent of the surface in this area.
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hills. Some of the areas are sources of rock suitable for
use in roadbuilding. (Dryland eapability unit VIIs-1,
climatic zone 5 ; Shallow range site)

Rock outerop-Pinon-La Fonda complex (10 to 60
percent slopes) (Rp).—This complex oceurs on ridgetops,
side slopes, and brenks of mesa escarpments (fig. 19) in
the H‘:urllm'cstm'n and eastern parts of the survey Arvea. On
the steeper esearpments, outerops cover about 80 to 90 per-
cent of the surface, They consist of sandstone, siltstone,
gypsum, ealiche, and some limestone, The slope generally
ranges from 3 to 80 percent ; some of the slopes are nearly
vertical, Limestone and caliche are ordinarily near the
erest of the cscarpment. The face of the escarpment is
dissected by numerous rills and gullies, In some places
above the ledge rock, there are small pockets of =01l ma-
terial. The escarpmenis rise 25 to 400 feet above the
surrounding uplands.

The Pinon soils are on narrow ridgetops. They do not
oceur in all areas of the complex, and in any given area
they make up 10 percent or less of the acreage, Their slope
is generally less than 5 percent, which is less than is typi-
cal of the complex as a whole. They normally have @ sur-
face layer, about 4 inches thick, of brown or grayish-lrown
channery loam that has moderate granular structure, The
subsail, ahont 4 inches thick, consists of light-brown or
light grayish-brown channery loam that has weak sub-
angular blocky structure, The substratum, about 6 inches
thick, is very limy, pinkish-white channery loam over-
lying limestone or partly cemented caliche.

The La Fonda soils make up 5 to 15 percent of the com
plex. They occur near the base of escarpments on slopes of
3 to 15 percent. They are commonly dissected hy shallow
V—:slmpmll gullies and are continuously being eroded or
receiving new colluvial deposits of soil material. They
normally have a surface layer, about 6 inches thick, of
reddish-brown, friable, limy loam or fine sandy loam that
has moderate granular structure, This laver grades to a
subsoil, about 18 inches thick, of light, veddish-hrown. limy
lonm or heavy loam that has wealk subangular blocky
structure. The substratum consists of limy, light reddish-
brown, massive loam. The recent deposits are lighter
colored, and many ave gravelly. '

Tueluded in nmplpin;: were small areas of Laporte-Rock
outcrop complex, La Fonda-Rock outerop complex, and
Rance-Gypsum land complex.

The Rock outerop part of this complex is mostly steep,

Figure 19.—An area typical of Rock outerop-Pinon-La Fonda com-
plex. Pinon soils occur on the mesa top, Rock outcrop on the
vscarpment, and La Fonda seils on the foot slopes,

erodible, and barren. Runoff is very rapid, and water
erosion is severe. The Pinon soils are shallow and rocky.
They ubsorb water readily and have medium internal
drainage. Surface runofl is medium. The La Fonda soils
have a moderate capacity to store moisture, and they ab-
sorb water at & moderate rate. Runoff is medium to rapid,
and internal drainage is medium. The La Fonda soils are
easily eroded when runoff is rapid,

Livestock range and wildlife habitat are the principal
uses of this complex. The La Fonda soils produce most of
the edible forage, and the Pinon soils produce most. of the
woody vegetation, Rock outerop supports a few juniper
trees and a little blue grama and sand dropseed. The Pinon
soils support moderate to heavy stands of pinyon and
juniper and an understory of blue grama, sand dropseed,
galleta, eactus, and snakeweed. T'he La Fonda soils mainly
support blue grama, sand dropseed, galleta, snakeweed,
and a few juniper trees. (Dryland eapability unit VIIe 1,
elimatic zones 4 and 5. Rock outerop is in Breaks range
site; the Pinon soils are in Shallow range site: the La
Fonda soils are in Loamy range site)

Rock outcrops and slides (350 to 100 percent slopes)
[Rs).—This land type occurs mainly on western slopes of
the Manzano Mountains and near the crest of the Gallinas
Mountains. Rock outerops make up 70 to 85 percent of
the acreage. They oceur mainly just below the western
rim of the Manzano Mountains, The relief is normally
stairstep or is characterized by cliffs. The slope ranges
from moderately sloping on top of the cliffs to Very
steep or vertical on the escarpments, The slope is com-
monly about 80 percent. Rock outerops, mostly limestone,
form the cliffs, There is also some igneous rock, gneiss, and
sehist, Vertical dropoff from the crest of the cliffs to the
next lower protruding shelf ranges from 8 feet to more
than 50 feet. Some soil material accumulates in small
pockets and in fractures in the bedrock on the erest of the
cliffs. These pockets of soil support most of the plant life.
The soil is mainly dark colored, loamy, and shallow,

Rock slides make up about 15 to 30 percent of the acre-
age, They are on very steep slopes in the Manzano and Gal-
linas Mountains. These areas consist of fragments of ig-
neons rock, limestone, gneiss, schist, and felsite, of various
sizes and shapes. The slides result from weathering of ex-
posed rock on cliffs and peaks. Material eventually breaks
loose and slides downhill, The slides denude the slape of
vegetation, and rock piles accumulate at the foot of slopes
and near obstructions. Rock slides inelude both the de-
nuded areas and the rock piles.

Runoff' is very rapid, and erosion is very severe, Little
or no water is held for plants.

These areas are suitable only for wildlife habitats,
mainly for birds and deer. There is some serub oak and a
few ponderosa pines and junipers. (Dryland capability
unit VIIIs-1, climatic zone 4)

Salas stony loam, 30 to 70 percent slopes (Sal.—This
soil occurs on the western slopes of the Manzano Moun-
tains. It is nonlimy. The surface layer, about 6 inches
thick, consists of dark-brown, friable stony loam that has
moderate granular strueture. This layer grades to a sub-
soil of reddish-brown stony silty clay loam or stony clay
loam of moderate subangular blocky structure, The sub-
soil is about 25 inches thick and overlies massive schist
bedroclk.
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Tn about one-third of the acreage, the surface layer is
stony sandy loam. Included are some narrow ridgetops
where the slope is 5 to 10 percent and a few small arroyos
that contain mixed alluvial gwhmon’( . In some places the
areas mapped include a soil that has a layer of lime at a
depth of about 12 to 18 ine Ties.

This soil is subject to severe water erosion if the vege-
tative cover is (lo\trm ed. Under the present plant cover,
water erosion is slight and surface vunofl is medium to

rapid. This soil 18 dlmwhﬂ* because of 1t& exposure to the
sun and to the prev allmn “winds and also because ifs ca-
pacity to store moisture is low to moderate. 1t absorbs
water rapidly and has medinm to rapid internal dr ainage.
Rocks cover much of the surface: they limit plant (lmml\ ,
but they help to control runofl and erosion.

The principal use of this soil 1s native range. Light to
moderate stands of pinvon and mm]wr‘ and an understory
of blue grama, side-oats grama, cactis, mountain n ahog-
any, and yucea make up the \ouommon Both wildlife and
livestock ‘eraze the understory. (Dryland c qmbmlv unit
VIle-2, climatic zones 4 and 5; Mountain Shale range
site)

Scholle gravelly loam, 1 to 9 percent slopes (Sc).—
This soil oceurs on upland piedmont fans in the southwest-
ern and eastern parts of the survey Area.

The sarface layer, about 5 inches thick, consists of
brown, friable aravelly loam that has moderate subangu-
]nrblocl v and moder ate granular strueture. This Tayer has
been leached of Time. The subsoil, about 10 inches thick,
consists of gravelly elay loam that has weak prismatic and
moderate &nbaunul‘n' Blocky strmeture. The upper part is
1‘0(1(11511. brown and has been leached nearly free ol lime;
the lower part is light brown and contains a moderate
amount of lime. It grades m a substratum of pinkish-
white to pink, massive gravelly loam. The upper part of
the Subst afum eontains mueh visible lime, but the lime
content gradually decreases with depth. The gravel con-
tent ranges from about 20 pmwni in the surface laver to
about 30 to 40 percent i the substratum.

[ncluded in mapping were areas of Chilton gravelly
Joan; Witt loam, 1 to 6 percent slopes: and Clovis lo: un,
0 to b percent n]op(w

This soil has a Tow to moderate water-storage capacity.
Tt absorbs water at a moderate rate and has medium in-
ternal drainage. Runofl is slow to medinm. Wind erosion
and water erosion are moderate if the soil ig not protected
by adequate plant cover. F mrﬂ ty is low to moderate, and
the organic- matter content « low to moderate.

Native range is the prine m(ﬂ, use. The native vegetation
consists of blue grama, sand dropseed, galleta, ring muhly,
cactns, yueea, and a few pinyon and juniper trees. Some
arcas are sources of gravel suitable for roadbuilding.

(Dryland eapability unit VIs-1, climatic zones 4 and 5:
hlmﬂnw ange site)

Scholle Ioam, 1 to 5 percent slopes (Sh).—Tlis soil oc-
curs on upland piedmont fans on the Chupadera Mesa in
the somlm estern part of the survey Area.

1t 18 deeper and less gravelly than Scholle oravelly lnzmn
1 to 9 percent slopes, and is more Timy in the surface layer.
It has a sarface layer, about 4 inches thick, of light- hrown,
friable loam that (ont(tms a few waterworn pebb]e& This
Jayer has moderate granular structure and is slightly Timy.
It grades to a subsoil of pinkish-gray clay loam that has
weak prismatic and moderate mb%nonl ar blocky structure,
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The lower part of the subsoil is slightly lighter colored;
it contains much visible lime and a fow w llm\\mn pebl JIOQ
It is about 17 inches thick and grades to a substratm of
light reddish-brown, very limy glfl,\'elly clay Toam. This
](1\01' has weak subangular blocky structure. It is about
30 percent ¢ gravel.

Tneluded in mapping were a few small areas of Witt
loam, 1to 6 percent slopes.

This soil 1s low to moderate in fertility and in organic-
matter content. It is readily eroded by wind if the p ]:mt
cover is destroyed or overgrazed. It takes in water at
moderate rate and has a moderate capacity to store mois-
fure for plants. Surface runott is slow to medium, and in-
ternal drainage is medinm, Most plant roots are confined
{o the surface | ayer and the subsoil.

This soil is not suited to cultivation, because ainfall is
scanty and erratic. It is used mainly for production of na-
tive forage. The vegetative cover consists of light to mod-
erate stands of pimyon and j nml er and an understory of
blue erama, sand dropseed, nni eta, snakeweed, and eactus,
Some of the trees are h avested for posts and firewood.
There are a few abandoned fields that were formerly culti-
vated. Most of these have heen severely eroded by wind.
Many of the fields have been returned to grass through
mechanical reseeding or natural reseeding and are being
used as range. They need to be protected from over orazing
until ])Lm(\ are well established. (Dryland eapa MH\ unit
VIs-1, climatic zones 4 and 5 mev ange \m*)

S(eep rock land (20 to hﬂ poant xiop(m} Sm}.—This
Tand type ocears on mesa breaks, escarpments, or side
slopes of ridges in the southern and eastern parts of the
survey Arvea. These steep, rocky slopes range in height
from less than 50 feet to move than 500 feet from base to
crest. Slopes of 50 to 75 percent are most common. The
surface relief is normally stairstep or is characterized by
ledges, but in places it is rough and broken. The steps, or
ledges, formed fi rom outerops that were exposed through
stream che annel erosion or, more commonly, through fault-

ing and uplifting. Rock outerops and surface stones cover
about 90 percent of the swrface. They are more nunierous
on slopes facing south and west than on slopes facing
north and east. Glorieta sandstone is common i in the eastern
part of the Avea; it is capped with Chupadera Iimestone
on the ( hupulm a Mesa escarpment. In areas west and
north of Mountainair, the rock is mainly Abo sandstone,

Tneluded in mapping were recent mixed colluvial-allu-
vial materials that have acenmulated at the hase of these
slopes. About 10 percent of the d(t(id;lﬁ is made up of
shallow soils in small poc Lot~ and in fractures between
rocks, The soils derived from \(mdtho are normally
sandy, nonlimy, and veddish brown. The soils deriv ed
from limestone are loamy, lmy, and brown. Also included
in mapping were several small tracts on northwf:u'ing
slopes 1 the northeastern mlt of the Area. These tracts
support some commercial fimber.

This Tand type i¢ subject to severe water ervosion if the
plant cover is do\‘rmwd Runofl is rapid. Only a Ii mited
amount of moisture is stored in the small pockets of soil
and in the rock fractures. The slopes that have a southern
or western aspect are more droughty than others hecause
they are e\pmod to the snn (md the prevailing winds.

Tivestock range and wildlife habitats are the main uses
of this land f\po The \(wot ition is stunted: it consists
mainly of light to heavy stands of pinyon and juniper
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and an understory of blue grama, *id(‘ oats grama, sand
dropseed, ring muhly, and scrnb oak. A few trees are cut

for posts and firewood. This land 1}1»0 15 not suited to
mechanteal brush control, because of the erosion haznrd.
(Dryland capability unit VILe-3, climatic zones 4 and 5
Breaks range site)
stony alluvial Iand (5 to 1 3 percent slopes) (Sn) Jﬂ'

land type oceurs on arroyo bottoms and streambeds |
mountainous areas in the western and southern parts a}f
the survey Avea. The drainageways are narrow, normally
less than 200 feet wide. They extend from the lower eleyva-
tions of about 5,800 feet to the hicher elevations of about
7.500 feet. The surface is covered by numerous waterworn
stones, cobblestones, pebbles, and pockets of sand weathered

from mixed j,mmw rock, sehi >1.,;;Hv =g, felsite, sandstone,
or [‘131“\‘{'01}0 En places lommy and clayey sediments are

ttermingled wit L the rock particles or have necumulated
in small poc hm\

Inehided in mapping were small aveas of Tampico loam
and Prewltt and “»me 1o soils,

Stony alluvial Tand is subj j¢ *ct to frequent overflow, and
serions water erosion occurs during each peviod of inunda-
tion. Soil does not form, bmum. se sediments do not remain
mn place for any length of time. This land has a low capac-
ity to store moisture. Most of the water veceived either is
lost through runoff or enters underground water strata.

The most common plants on Stony alluvial land are
woody plants; their Jarge, deep root systems can penetrate
thu conrse material in search of moi isture and plant nutri-

nts. The vegetation at the Jower elevations consists mainly
uf serub 0 H\. hackberry, chokechervy, snowberry, algerita,
and alkali sacaton. Ponderosa pine, willow, serub oak,
pinyorn, :md juniper are 1!10 most ummmn plants at the
higher elevations. Recreation, wildlife habitat, and timber
production are the main uses. A few mature pines are
harvested. Dmmo wet periods ﬂm\mo water 1s often avail-
able for wildlife and Tivestock. (Dryland eapa bility unit
VIIe-7, climatic zone 4: timber snitability group 4)

Stony steep land (2 to 75 percent . Inpm) (901 —This
Tand t\ e oceurs on canyon side slopes of piedmont fans
that bor der arroyos in the \(mﬂm estern part of the Avea
and on mountain slopes in the Pedernal Tille in the east-
ern part of me survey Avea. It occurs at elevations ranging
from 6,500 to 7,600 feet. The velief is normally a uniform,
hl(’()l slo ope th at has a few small v- -} aped gullies en-

he &]opo. About 90

trenched | from the crest to the base of
percent of the surface is cover mi with fragments of igneous
rock, quartzite, gneiss, and schist, of various sizes. There
are a few limestone rocks. ‘I}w rocks on the side HTOP(\%
of the piedmont fans are mostly waterworn or rounded.
Many are less than 12 inches in diameter. The rocks in the
Pedernal Hills area are mostly angular or subangular.
They range from a few inches to several feet in dinmeter
but are most commonly about 10 to 25 inches across,
Sandstone crops out in a few places in the southwestern
part of the Area. About 10 percent of the acreage consists
of shallow soils in small pockets and between rocks. These
soil materials are normally loamy, 1 nonlimy, and brown.
Stony steep Jn(l s a Jow ¢ capacity to store moisture.
Surface runof! is rapid to very apid, Most of the water
that falls rans off and carries with it the weathered soil
particles about as fast as they form. Lavger chunks of
rock are moved downslope by heavy rains, and they ac-
cumulate in the drainageways or at the base of the slopes.

The vegetation is s sparse, but it provides some forage
for livestock and wildlife. It consists of blue grama, black
grama, side-oats grama, sand dropseed, some serub oak,
and hwht to moderate stands of pinyon and juniper. This
land type should be erazed lightly so that ph it residue

can acenmulate for pmt(’(tmn Au(\mat gevere erosion. In
P Haces the rock is suitable for use 1 road ¢ <>11er uetion or as
ipmp Ihv and capability unit VIIs-3, climatic zones 4
and | II Is range site)

sn oape stony I@am. 15 to 70 percent slopes (Spj.—
This g0l occurs on side sloj pes of hills and on mountain
Jopes in the Gallinas Mountains in the southern part of
18 ~m\<>\' Avea. 1t l«\,‘x a surface layer, about 4 inches

vick, of dark-brown, friable stony loam that has moderate
ummzldr structure. 111\ Inyver has been leached of lime,
1t grades to a mlwnl. about 16 inches thick, of hrown stony
clay that has weak prismatic and moderate subangular
blocky structure. The upper part of this faver has been
leached of Nm(* The subsoll grades to fracturved, partly
weathered felsite bedvoek that has some snhsni} material
i the fractures. Rocks and stones malke up about 85 per-
cent of the surface layer and the lower part of the subsoil
and about 30 percent of the upper part of the subsoil.

Included in mapping were small areas of Pinata soils
on the cooler, moister, north-facing slopes,

This soil is subject to severe water erosion if the plant
cover is destroyed. It absorbs water v qmﬂv but has a low

capacity to store moisture for plants. Surface runofl and
mternal drainage are medinm to xpld. The surface stones
help to check runoff and limit erosion.

This soil supports sparse stands of side-oats grama, hluve
erama, black grama, cactus, yucea, and gray (ml\. and a
fow pmwn and juniper trees. Livestock and wildlife graze
the edible forage. The roan is suitable for use as riprap in
carthen structures. (Dryland capability unit VIle-2,

climatic zone 4; Monntain Shale range site)

supervisor loam, 40 to 80 percent slopes [Sr).—This
501l occnrs on north- and east-faei nﬂ anyou side slopes
in the Manzano Mountains, A Taver of dm omposing forest
litter, about 3 inches thick, covers the surface. The surface
layer, about 13 inches thick, consists of dark grayish-brown
loam that hax weal granular structure, It orades to a sub-
\«)]L also about 13 inches thick, of 01'(\\15}1 brown stony
Joam that has w m] subangular bloc ]\\‘ structure, The sub-
stratum is very pale brown stony loam that has very weal
subangular blocky structure. It arades at a depth of abont
30 inches to hard schist bedrocl k. This soil is nonlimy. The
surface Tayer is free of stones, but the subsoil is about 40
percent stones, and the substratum SO percent.

The slope is most commonly about 60 percent. Small
areas of Mirabal stony sandy loam, 40 to 80 percent slopes,
were ineluded in ms 11)1)1110.

Severe erosion will vesult if the vegetative cover is de-
stroved by fire or excessive logging. TRunoff will also be
very rapid. Runoff is slow to Tedium. This soil absorbs
water rapidly and has medium to rapid internal drainage,
It has a mode] ate capacity to store mohtme for p](mt\

This is one of the more productive soils for commercial
timber in the Area, but harvesting is difficnlt because of
the very steep slopes. White fir, I)()u”]ﬂ% fir, scattered
ponderosa pine, and an understory o ()1‘eoon<rr‘1pe Tupine,
Carex, and junegrass make up the vegetative cover. Mostly,
mature \nd diseased trees are harvested. Wildlife browse
the understory, and livestock graze the more accessible

ti
tl
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aveas. (Dryland eapability unit VIIe-5, climatic zone 4;
timber suitability ﬂmn p2)

Tampico loam (1 to 6 percent slopes) Ta)—This soil
ocenrs on narrow canvon bottoms and on flood plains
the mowntaing of thv western and \uuﬂlmn parts of the
survey Area. Profile characteristies vary with loeation,
mainiy beca e of diﬂ’m*om‘os in parent material. There is
mmh variation also in ﬂw amount of and depth to gravel
and in eolor and texture. Generally, the xﬂl in the Man-
zano Mountains is darker, move «h\(* »1n the s ﬂ)»«mL and
more alkaline than the soil in the Galiinas Mountains,

This soil normally has a suvlace laver, about 19 inches
thicl, ﬂf ;‘m\@ -brown, very friable loam that has weak
siibangular blocky structure breaking to weak crumb
strueture. This laver “s(me% to a subsoil I, algo about 19
inches thick, of brown, friable, eravelly heavy loam that
has moderate soba om w bloe lx\ structure. This Javer
grades to a cubstratum of reddish-br oW, 1 Jassive gravelly
clay loam. The =oil is nonlimy. It is free of gravel in
the surface luyer and contains as much as 35 percent oravel
1 the subsoil and substratum. A thin Taver of Titter is at
the surface m places,

Tncluded in mapping were aveas of Stony alluvial Tand
1 the streambeds and some areas near the heads of
drainageways where the slope exceeds 6 pereent.

This soil is subject to occasional or frequent overflow
from f{looding \lzmm\ and from runoff from nearby
steeper soils, I8 mwm n[tvn results in the formation of
headeuts and gullies 1f the surface is not profected with
adequate 1 Slant cover or forest litter. Overflow can be ex-
pected once or twice a year, normally In smmmer or whon
the spring thaw hegins. Some of the higher lying ar
receive Nitle or 1o 11 umd The windthrow hazard is mﬂ«i
severe in spring when the soil 18 wet.

This goil is very high in fertility and in organic-matter
content. It absorbs w dtm readily md hag a moderate to
high capacity to store 1]1()]\11110 Tt is easily penetrated by
phnt moi~ Tnternal drainage is mvdmm In many aveas
along streambanlks, tho ander! ying moisture keeps the soil
moigt much of the time. Sur face 1“mmT 18 mmlmn in the
open erassland areas and slow in the forested are

This soil has a better potential for the p:'odm'ﬁ(m of
commercial timber than any other soil in the Torrance
Avea. It produces more edil e for age forw ﬂdh fe and Tive-
stoek ﬂmn any of the soils with \\hnh it is associated.
Tt is also the soil best suited to establishment of recrea-
tional facilities. Most of the water for wildlife and do-
mestic use comes from nenb\ streams. The vegetation
congists mostly of ponderosa pine, Douglas- 1‘111 And white
fir and an understor v of blue grama, [Kentuel oy bluegrass,
western wheatgrass, maple, Gambel oak, gray oak, and
many browse p]fmts and forbs. Mostly, mature: and diseased
trees are harvested, Some oak is <nr for fenceposts and
firewood. A few perennial streams are stoe Lked with trout
and pm\‘zdo ﬁshmo in season. Some of the areas are used
for campgrounds and pienie facilities. (Dryland capa-
biht\' unit. VIew-3, climatic zone 4: timber smmlnl
oroup 1)

Tapia loam, 0 to 5 percent slopes (Tc).— This soil oc-
curs on uphnd piedmont fans in the western and

eastern parts of the survey Area. The surface Iayer, about
3 inches thick, is brown “friable Toam that has moderate
eranular structure. Thig Taver has been leached of Time.
Tt eorades to a subgoil, about 18 inches thick, of Tight-brown

clay Yo(un that has weak prismatic and moderate sub-
dll”ll ar blocl \\ sh‘u(tmo The upper part of the subsoil
has been leached of lime; the lower part contains a
moderate dmmzm of visible Time. Jt overlies a sub-
stratum of white, massive, weakly fractured ¢ aliche. The
depth to caliche ranges from 12 inches in the western part
of the Area to 35 inches in er astern part.

In the southern foothills of the Manzano Mountains, tl
snbsoil is reddish brown, and limestone bedrock, below Ihe
caliche deposits, is at a depth of about 2 feet. Inc Tuded m
mapping were areas of Dean loam, 1 to 9 pereent slopes,
and Clovis loam, 0 to 5 percent slopes,

This soil occurs in areas where rainfall is scanty and
erratic, and for this reason it is not suited to cu dtivation.
it is subject fo severe wind erosion when plow ed or when
the plani cover is severely overgrazed. It takes in water
at a moderate rate and has medium infernal drainnge.
The water-storage capacity is low to moderate. Surface
runoft is stow to medinm. Most plant roots are confined to
the surface layer and subsoil.

This =il 18 presently used for production of native
forage. A few areas were formerly cultivated, but most
of these have heen reseeded to grass and are being grazed.
Blue grama, sand dropseed, mi]}em. ring muhly, cactus,
winferfat, And snakeweed are common at the low er eleva-
tions, and there are light to moderate stands of p invon
and 'n'}ipe at the h mlm' el o\at ons, In a few places ‘the

adiche deposits are exeavated for use in road construc-
rmn {(Dr \'Lmd capability unit VIs-4, climatic zones 4 and
51 Loamy range site)

Tapia- ‘Dean loams, 0 te 5 percent ~10pes (Td)—This

unit ocewrs on upland piedmont fans in the eastern part
of the Avea. In places these soils occur as a complex, but
'n other places they oceur as an (I@\ONJHOH In the com-
fﬂo\e\ the soils have apparently been altered as a result

f rodent activity. The animals burrowed info the caliche
de sosits underlying the normal Tapia loam and brought
1hl> material to the surface and mixed it with material
from the surface laver and the subsoil. The mixing de-
stroved the structure and increased the Time content of
the upper layers. The rodent dens occur as Tow mounds
on the surface. Where these coils ocenr in association they
could have been mapped separvately, but doing so would
have served no practical purpose.

The Tapia loam makes up 55 to 70 percent of the acre-
age, Tt is the darker colored, deeper, more nearly level of
the two m(um soils. Tt normally has a surface Tayer, about
4 inches thick, of brown, friable Joam that has moderate
grannlar structure, This’ laver has been leached of Time.
It orades to a subsoil, about 20 inches thick, of dark-brown

lay loam that has weak pr istatic and moderate subangu-
lar blocky strueture. The upper part of the subsoil has
heen Teached of Time. The substratum is very limy, massive,
pinkish-white or white, weakly fractured caliche that be-
comes more friable with depth. The upper few inches are
more strongly cemented than the lower part. The depth
to ealiche mnwm {rom 15 to 85 inches.

The Dean loam makes up 30 to 45 percent of the acre-
age. 1t oceurs on ]ow mounds or on the crests of ridges
and is limy, light colored, and shallower than the T apia
Joam. \Lm\‘ Ilche pebbles are on the surface. The surface
llvor about 5 inches thick, consists of light brownish-
oray, limy loam that has weals granular structure. The
Sﬂl)\()]]. about 4 inches thick, 1s ¢ 11&0 light brownish-gray,
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limy loam, but its structure is weak subangular blocky.
It overlies a substratum of very limy. light-gray, massive
gravelly loam. This layer consists of caliche; the upper
i):u't is the more strongly cemented, The depth to caliche
-anges from 8 to 15 inches,

Included in mapping were small areas of Pastura foam,
1 to 9 pereent slopes; Harvey loam, 1 to 9 percent slopes
and Prewitt and Manzano so1ls,

These =oils are not suited to cultivation, because they
occur in areas where rainfall is low and the hazard of
wind erosion is severe if the surface is not protected by
adequate plant cover. They absorh moisture at a moderate
rate and have medium internal drainage, The Tapia loam
stores more water for plant nse than the Dean loam, and
it produces more vegetation. Surface runofl is slow to
medinm. Most plant roots ave confined to the surface layer
and the subsoil.

This is one of the largest mapping units in the Torrance
Arvea. It is used mostly for production of native forage
for livestock. Blue grama, galleta, sand dropseed, ring
mubly, winterfat, snakeweed, and cactus are common,
Stands of grasses ave thicker and more vigorous on the
Tapia Joam: weeds ave more prevalent on the Deny Joamn.
In some places caliche has been excavated for nse in rond
construction. (Both soils are in elimatic zone 5. Tapia loam
=i deyland eapability unit Ve d: Loamy range site,
Dean loam is in dryland capability unit VIe-2: Limy
range site)

Tapia and Dean soils, eroded (0 to 5 percent slopes)
(Tel.—This unit occurs on upland piedmont fans. mostly
in abandoned fields in the western and eastern parts of the
survey Area. These soils have been severely eroded by
wind. Most or all of the original surface Inyer has been
blown away, and in places, part of the subsoil. The reliof
is smooth in some places and slightly undulating in others.

The Tapia soils make up 45 to 65 percent of the acreage.
They are the darker colored, less limy, deeper, more nearly
level of the two major soile. The stibsoil is exposed, and
there are many caliche pebbles on the surface, This laver
is about 12 inches thick and consists of dark-hrown,
slightly Timy clay Toam that has weak prismatic and
moderate subangular blocky structure. Tt overlies a massive
substratum of white or pinkish-white. partly cemented
caliche. The depth to ealiche ranges from 12 to 20 inches,

The Dean soils make up 33 to 55 percent of the acreage,
They occur on low mounds or ridges and are light colored,
very limy, and shallower than Tapia soils. The subsoil is
exposed, and there are many caliche pebbles on the sur-
face. This layer is about 6 inches thick and consists of
light brownish-gray, very Hmy Joam. Tt overlies a substra-
tum of massive, white or pinkish-white, partly cemented
caliche. The depth to caliche ranges from 6 to 10 inches.

Small areas of Pastura loam, 1 to 9 percent slopes, were
included in mapping. Also included were a fow areas where
the slope exceeds 5 percent. The Dean soils malke np about
95 percent of some areas.

These soils are no longer enltivated, heeause they ocenr
in areas where rainfall is low and the hazard of erosion is
severe. They are in poor physical condition and are suh-
Ject to severe sheet erosion and further wind erosion, The
water-storage capacity is low, and evaporation losses are
high. The Tapia soils are slowly permeable to roots. air.
and water: the Dean soils are moderately permeable. Sup-
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face runofl’ is medium to rapid. Most roots are confined to
the less Timy upper layers.

Most of these areas have been reseeded to native grass,
but some have been left to revert naturally. Good stands
are difficult to establish because of the poor physical con-
dition of the soils, their droughtiness, and their suscepti-
bility to blowing. Several attempts may be necessary to
establish a good stand of grass. The seeclings need protec-
tion from overgrazing until they are well established, It
may he necessary to grow a cover crop or nurse crop hefore
resceding with grasses. Much of the vegetation is annual
weeds, but there is some hlue grama, sand dropseed, ring
muhly, and snakeweed. Emergency tillage shonld he used
to control blowing when the soil contains enough moisture
to form clods. (Both soils are in climatic zones 4 and 5.
The Tapia soils are in dryland eapability unit VIs-4;
Loamy range site. The Dean soils are in dryland capabil-
ity unit VIe-2: Limy range site)

Tecelote stony loam, 20 to 70 percent slopes (Tf).—
This soil oceurs mainly on south-facing slopes in the Gal-
linas Mountains in the southern part of the survev Area. A
Inyer of decomposing forest litter, about 3 inches thick,
covers the surface. The surface layer consists of stony loam
about 20 inches thick. The uppermost 3 inches is oray and
has moderate to strong crumb structure. The lower 17
imches is pinkish white and has wealk subangular blocky
structure breaking to moderate granular, This laver is fri-
able. It tongues into the subsoil, which consists of reddish-
brown stony clay loam that has moderate subangular
blocky strncture. This soil is nonlimy, Stones make up 30
percent of the surface Inyer and 60 percent of the subsoil.
In many places the depth to bedrock is more than 40
inches,

Included in mapping were small areas of Pinata stony
lIoam, 20 to 60 percent south slopes; Tecolote stony loam,
thick surface variant, 20 to 70 percent slopes: Rock out-
crops and slides; and small areas where the depth to
bedrock is less than 40 inches.

This soil is readily eroded because of the slope. Under
the present plant cover, runoff is slow to medinm and
water erosion is slight, but runoff will be very rapid and
erosion severe if the vegetation is hurned or if the timber
15 heavily logeed, '

This soil absorbs water rapidly but has Tow to moderate
water-storage capacity. Internal drainage is medium to
rapid. Loss of moisture through evaporation is greater on
the south-facing slopes, and the =oils in these areas tend
to be more droughty than those on north-facing slopes.

This soil supports open stands of ponderosa pime and
Dounglas-fir, There is also some pinyon and juniper. The
understory consists of Gambel oak and native cool-season
arasses. These areas ave used mainly for production of tim-
ber and for wildlife habitats, Mostly mature and diseased
trees arve cut for Tunmber. Livestock graze the more acces-
sible areas. (Dryland eapability unit VIle-7, climatic zone
+: timber suitability group 4)

Tecolote stony loam, thick surface variant, 20 to 70
percent slopes (Tg).—This soil is in the Cibola National
Forest in the vicinity of the Gallinas Lookout in the (Gal-
Imas Mountains, It oceurs on monntain slopes at high
elevations. The dark-colored part of the surface laver is
about three times as thick as in typical Tecolote soils,

About 2 inches of decomposing forest litter covers the
surface. The surface laver, about 9 inches thick, consists
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of gray stony loam that has moderate crumb structure. It
has been leached free of lime. Below this 1s a subsurface
layer, about 17 inches thick, of bleached, pinkish-gray
lon\ very fine sandy loam. This material tongues into a
subsoil, about 3 feet thick, of light-hrown to brown, lime-
free stony clay loam that has weak blocky structure. I)(UH_
weathered felsite bedrock is at a d(lpth of about 5 feet.

Some areas of Rock outerops and slides were included
in mappmn

This soil absorbs water at a medium to rapid rate, but its
Cacity to stoxg moisture is low because of the stone con-
ten. Runoft is slow to mex {mm, and infernal drainage is
p Tiam. The surface stones and organic htter help to
checl: runoft and control erosion. The hazard of water ero-
sion vl be severe if the plant cover is destroyed by fire
or by excessive logging.

Thiscoil is used for timb ser, wildlife habitat, wcl'mrion,

5l Hm vegetation consists mainly of " ponderosa
ging-fir, and limber pine. The understory consists
ol onk and cool-season grasses. Many of the trees
harve: we matare or diseased. (Dryland capability unit
Viie-s, climatie zone 4 timber smmbxm\' group 2)

Tesain gravelly sandy loam, 2 to 15 percent slopes
{Th).—This .»m? oceurs in the extreme western part of the
Aven, oo noland piedimont foothill fans, The arveas ave dis-
sected | by many drainage channels.

In most places the surface hwh about 21 inches thick,
consists of brown gravelly sandy Toam that has wealk sth-
angular blocky struetare hre: aking to moderate eranular.
1t grades to pale-brown very aravelly sandy Toam that is
massive or has very wenlk ﬂll)(mouhr bloe ky structure.
This material s >,o\f1'z\.,§ i"w thick, This soil is nonlimy.
Gravel makes up about 60 percent of the surface layer and
as much as 90 percent of t 1e 801l material below,

About one-third of the acreage congists of soils that have
a loamy textare and lmy subsurface material. In many
areas near springs or seeps, this soil has a lime-cemented
layer at a depth of 1 to 2 feet. In some places the subsoil
contains g1 ravelly clay Joan Included in mapping were
many small drainage channels that contain numerous
coarse deposits dariy od from mixed parent material.

This soil absorbs water rapidly, but it has a low capac ity
to store moisture. Kvapor ation is excess ive. Surface runoff
is medium to rapid, (}U)m ding on the slope, Internal drain-
age is rapid. This soil 1s easily er odod by water, and gullies
often are formed by runofl {rom hi gl her lying soil < Wind
erosion is moderate. This soil is veadily perme: eable 10 phm’
roots, but droughtiness and the rock content tend to limit
plant density.

This soil 18 not suited fo cultivation. Tt Is used mainly
for native range. Blue grama, side-oats grama, black
grama, sand dlopwod (’zntu% snakeweed, y neea, and light
stands of juniper make up the main v egetation. The edible
forage is grazed mainly by domestic Tiv estock, hut some
wildlife browse these areas also. The many drainage chan-
PIPJ\ contain coarse materials of various sizes that are suit-

ible for certain types of roadbuilding and other construe-
tmn Control of grazing and proper use of plant residue
help to protect the soil against erosion. (I)rv and capa-
bility unit VIs-1, climatic zones 4 and 5: Shallow range
gite)

Trail loamy fine sand, 5 to 10 percent slopes (Tm).—
This soil occurs on hummocky, wind-reworked eolian up-
Jands along and below the eastern edge of the Chupadera

of Gam!

Mesa. The surface layer, about 7 inches thick, consists of
pale-brown loamy fine sand. Ihe sand is single grain, It
()\91]1(*5 several feet of brown or strong- brown fine sand.
Generally, this o1l has been Jeached of lime to a (lvprh of
about 5 feet, but in places lime occurs at a depth of 20
inches,

Included in mapping were areas of Chupadera loamy
fine sand, 5 to 15 percent slopes; Penistaja loamy fine sand,
hummocky ; and a small acreage of active sand ‘dunes.

This soil is susceptible to severe wind erosion when it is
not protected with adequate plant cover. It is droughty
because of coarse texture and low capacity to store mois-
ture., Water penetrates the surface 1(*1(11]\' and moves

rapidly through the soil. Surface runoff is very slow. The

sml is very low in organic-matter content and in fertility.
In many places the crests of the hummocks or dunes are
more droughty and more sparsely vegetated than the con-
cave foot slopes.

This soil is nsed mainly for livestock range. It supports
moderate to thick stands of pinyvon and junipmﬁ and an
understory of blue grama, sand dropseed, little bluestem,
and ring nmhi\ There are a few ponderosa pm(*& Deer and
other \H]d fe find habitats in H 1ese areas. Some trees are
eut for fenceposts and firewood. Mechanical brush control
methods are not suited to this soil, because a tree cover is
essential to <<>nh()] s01l blowing. The active dunes need to
be fenced and protected from trampling and grazing. The
grasses should not Dbe overgrazed. (I)l\hnd capability
unit VIle-4, eclimatic zones < fand 5 51 Deep Sand range site)

lurkeysprm s stony loam, 20 to 50 percent slopes
(Tn)—This so0il occurs on canyon walls and side slopes of
foothill remuants on the eastern slopes of foothills of the
Manzano Mountains, A decomposing layer of forest litter,
abont 1 inch thick, covers the surface. The 9\11*111('0 fayer,
about 9 inches thick, is slightly Timy, friable, and dark
orayish brown, The npper p:n'{' is stony loam that has mod-
erafe crumb strueture, and the lower part is stony clay
loam that has weak subangular blocky structure breaking
to moderate granular. This laver rests on a subsoil of
brown stony h\ that has wealk subangular blocky strue-
ture. The subsoil, about 13 inches thic I, is lighter colored
and more Timy in fho lower part. The substratum consists
of massive, very pale brown stony silt Toam, Tt contains a
moderate amount of visible Time. Tt rests abruptly on lime-
stone bedrock at a depth of 15 to 48 inches. T ho stone con-
tent ranges from 30 percent in the surface layer to 80 per-
cent in the substratum.

Tncluded in mapping were small aveas of inon chan-
nery loam, 3 to 20 percent slopes: Laporte-Rock outerop
complex: and Roeck outerops 'm(l slides. The rock outerops
are mostly limestone ledge rock that forms nearly vertical
cliffs. They make np about 15 (o 25 percent of the acreage.

Water erosion is the main hazard. Under the present
plant cover, runoff is slow to medium and evosion slight
to moderate, but runoff will be very rapid and erosion
severe if the vegetation is destroved by fire. This soil
absorbs water Llpl(ﬂ\'. and it has medium internal drain-
age. Its eapacity to store moisture is low to moderate, and
the soil tends to be droughty. The arveas on north-facing
slopes  commonly are less stony, deeper, and Detter
vegetated.

This soil is used mainly for livestock range and wildiife
habitats. The vegetation consists of heavy stands of pinyon
and juniper and an understory of serub oak, mountain-
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mahogany, blue grama, junegrass, squirreltail, cactus,
vucea, and snakeweed, There are a few stunted ponderosa
pines. Some trees are cut for po\tx and ﬁrm\m,d. mostly
for Jocal consumption. (Dryland capability unit VIIe-2,
climatic zones 4 and 5; Mountain Slm]v vange site)

Washoe cobbly loam, 9 fo ‘}'S percent slopes (Wal.—
This soil oceurs on truncated slopes of p’“dn mn‘ fans in
the foothills, mainly on southern and eastern slopes of the
Manzano Mountains but to a lesser extent on western
slopes. It 1s commonly at higher elevations than Washoe
aravelly T()dm. 1 to 9 percent slopes, and it contains lavger
Fragments of rock.

This =oil has a surface taver, about 5 inches thick, o
grayish-brown, friable cobbly loam that has moderate
granular structure. The subsoil is reddish-hrown very
eravelly clay loam fimf has moderate angular and sub-
angular blocky structure. Tt is about 85 inches thick and
vmdox to o massive substratum of 1<><§m hi-brown or vel-
lowish-red very gravelly clay loam to Toam,

This =oil ig nonlimy in most places. The content of
oravel ;1 nd co >1>I“'~'t‘<uw< ranges from G0 percent in the
surface layer to 85 percent in the substratum. In places a
thin mineral faver s at the surface. The surface laver
and the subsoil are thinner in areas on western slopes, and
inomany places the substratum is cemented with lime in
the upper part.

Included in mapping were small aveas of Tesajo

glnoﬂy sandy loam, 2 to 15 percent slopes: Chilton
gravelly Toam: and Fuera cobblyv Toam, 20 fo 60 percent
slopes,

This zo1l is droughty because of the cobblestones and a
low to moderate capacity to store water. It is subject to
severe water erosion when not protectad with adequate
plant cover. It absorbs water rapidly and hag medium in-
ternal drainage. Surface runoff is medinm to rapid. Ty vapo-

ration losses are higher and the soil is morve droughty on
south- and west- ’['d( ing slopes. The rock content generally
increases and rock fragments ave lar aer in size as the slope
becomes sfeopm'

This soil is used m; unly for production of native 'fm age.
The vegetation consists of moderate to heavy stands “of
pinyon dl)d juniper and an understory of blue grama, sand
dropseed, galleta, cactus, zerub oal, and snakeweed. There
are a few p(mdm o pmcs at the higher elevations. Deer
and other wildlife find habitats. Livestock araze the more
accessible areas. Some trees are harvested for fenceposts
and firewood, Some areas are sources of gravel or rock
suitable for wse in voad construction or as riprap {'mr
earthen structures. (Dryland capability unit VIIs-3,
climatic zone 4 : ITills range site)

Washoe gr avelly leam, 1 to 9 percent slopes (Wh).—
This soil occurs on piedmont fan crests and side slopes in
the southern and eastern foothills of the Manzano Moun-
tains. The surface layver, about 6 inches thick, consists of
light brownish-gray, friable gravelly Toam that has weak
phty and moderate granular Structire. Tt erades to a sub-
soil, about 38 inches thick, of reddish-hrown very gravelly
clay loam that has moderate angular and subangular
blocky str ucture. It is lighter colored in fhe lower part.
The subsoil is less pmme‘ﬂﬂe than the surface layer, It
grades to a substratum of brown or strong-hrown, massive
very gravelly loam. The gravel content. ranges from 25
per cent in the surface layer to about 75 perc ent in the sub-

stratum. A thin lTayer of decomposing litter occurs on the
surface in places, This soil is nontimy I]I most areas.

in «hldod in map pmw were areas of Scholle gravelly
loam, 1 to 9 percent slopes: Chilton 01‘1\(\11\' loam; Fuers
cobbly loam, 5 to 20 percent 1()1)0,\; and Witt Joam, 1 to
6 percent slopes.

This goil is not suited to cultivation, hecause of
vavel content, Lt absorbs water rapidly but has a low {
moderate capacity to store moi&tnro It s readily permen-
ble to plant voots, Surface runoff is medium to rapi id, de-
pe dmn;;j on the slope, ,§mmzszzl drainage is medinm. The
stronger slopes are subject fo severe waler erosion when
not protected with adequate plant cover or residue,

This soil supports moderate to heavy stands of pinyon
and quniper and an unﬁo%tm} of blue grama, sand dm )
seed, galleta, ring muhly, scrub oak, ¢ actns, ‘md snake-
weed, Tivestock LUI“(‘ 18 (h() principal use, but deer and
other wildlife find habitats, Some trees ave cut for fence-
posts and firesood, mostly for local use. The gravelly
subsoil and substratum are sources of material suitable
for nse in road construction. (Dryland eapability unit

o

3

VIs-1, chimatic zone 4 ‘\ uNU\\ range site)
Wil om clay Egc 10 percent slopes [We).~

This soll oceurs on upla nd !x) >ﬂni, vidge erests, mainly on
eastern slopes of the Manzano Mountains hut to a lésser
extent. on the southeastern part of the Chupadera Mesa,
Tt is the typical Wile oxson soil.

The \m face Inver, about 9 inches thick, consists of dark-
brown, friable c¢lay loam that has wealk platy and mod-
erafe ;mum!(u' structure. This Taver has been leached of
Hime. The subsoil, about 28 inches thick. mngisfs of red-
dish-brown clay ﬂmta has weak to strong subangular blocky
strueture. It 18 Jess permeable than the surface fayer. It
has been leached nearly free of lime in the upper part hut
hecomes more Thiny with depth. The substratum consists
of massive, pin \ish‘whil‘e silty clay loam that contains a

noderate to large amount of visible lime. Limestone bed-
rock oceurs ])Mov adepth of 40 inches in places.

Where this coil oceurs on the Chupadera Mesa, the sur-
face laver consists of brown loam about 7 inches thick.
The subsoil, about 10 inches thick, consists of light silty
clay or silty clay loam. Bedrock is at a depth of about 26
imeches,

Included in mapping were areas of Laporte-Rock out-
crop complex: Turkeysprings stony loaum, 20 to 50 percent
slopes: Witt loamn, 1to 6 percent slopes: and Steep rock
umd.

This soil is not suited to cultivation, because it is too
clayey. It absorbs water slowly and has slow to very slow
ntm nal drainage. Tt has a high capac ity to store moisture,

but it releases water slowly to plants. It is subject to mod-
erafe or severe wind and water erosion when cultivated or
overgrazed. Surface runoff ismedinm to rapid.

This soil is used mainly for production of native forage.
Some areas have been cultivated, but most of these have
now been abandoned. Many of these fields have been re-
seeded to native grasses, and adequate stands have been
obtained. Blue 01‘ ama. galleta, western wheatgrass, cae-
tus, snakeweed, and lioht to moderate stands of pm\on
and juniper make up most of the vegetation. Livestock
range is the principal use: deer and other wildlife find
habitats, Some of the trees are cut for posts and firewood,
mostly for local consumption. (Drxhnd capability unit
VIs-2, climatic zone 4: Clayey r ange site)
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Wilcoxson loam, thick surface, 1 {o 6 percent slopes
{Wdl—This soil occurs on upland piedmont fans ‘n the
foothills of the Gallinas Mountains, The surface layer,
about 10 inches thick, normally consists of bhrown to d: ark-
brown loam that has moderafe grannlar structure in the
upper part and weak mbanguhu b }0( ky structure in the
lower part. This Iayer has been leac Ted 1 we oi, e, 1t
erades through about 11 inches of brown clay loam that
has trong blocky structure to the \mdoz lying xul)wn The
subsoil consists of reddish-brown, hard ¢ 1};“} 1t has strong
prisina m* and strong blocky structure. Tff has been leached
free of lime to a depth of about 26 inches, where some vis-
ible Time oceurs. This layver grades to a more friable sub-
stratum of reddish-brown, limy clay loam at a depth of
about 42 ,m hes.

Included in mapping were small areas of Pinata-Stroupe
stonY Imm 5 to 20 percent slopes: Carnero loam, 3 to 8
pm(em slopes: ;Uui Manzano loam, 1 to & percent slopes.

This soil is subject to severe wind and w Mu erosion if
the p‘umt caver is removed. It is moderate in fertility and
in <>k‘:,1§l He-matter umféﬂl It has a h sgh capacity to gtore
moisture for plants. The surface layer absorbs water al a
m()du ate rate 1(3 15 readily penety ;z{vd by plant roots.
Surtace ,mnmﬁf is slow to medinm, and mulna? dramage
18 slow to medinm. Tillage is easy.

This soil is suited to production of native forage. It
could be farmed in years when the weather iz favorable.
The vegetation consists of blue grama, ring muhly, west-
ern wheatgrass, snakeweed, and a few pinyon and juniper
trees. Tt provides protective cover for wildlife, as well as
protection against erosion. Some of the trees ave hary “&fed
for posts and firewood, {Dryland capability unit 1Ve-
it in clbmatie zone 4, Am{ VIs-2 if in elimatic zone .);
Loamy range site)

Wilcoxson stony loam, 5 to 20 percent slopes (We)
This coil occurs on foothill ridge crests on eastern slopes
of the Manzano Momntains, It formed nuder forest vege-
tation. It ditfers from Wilcoxson clay loam, 2 to 10 percent
slopes, 1n being stony, coarser te’wi‘m'(*l i the surface
layver, less reddish im the subsoil, and shallower.

About 2 inches of decomposing imesf litter covers the
surface, The surface layer, about 2 inches thic k, consists
of very dark grayish-brown stony loam that has moderate
granular structure. 1t has been Jeached of lime. The sub-
soﬂ about 14 inches thick, consists of brown or dark
gravish-brown clay that has weak (umulu and subangular
Bloc ky structure and has been Teached of Time in the upper
part, The lower part is lighter colored and limy, and its
texture 1s clay loam. The subsoil grades to partly
weathered Hmestone bedrock at a depth of about 16 inches.
The stone content ranges from 25 percent in the surface
laver to 50 percent in “the subsoil. The depth to bedrock

ranges from 10 to 20 inches.

Included in mapping were areas of Pino silt Joam, 2 to
30 percent slopes: Im]\e\“-mmos stony loam, 20 to 50
percent slopes; Wilcoxson stony loany, 15 to 45 percent
south slopes: and Laporte-Rock ‘outerop complex.

Under the present plant cover, rinofl is slow to medium
and this soil is subject to slight eros ion, but severe water
erosion will result 1f the vegetation is destroyed by five.

This =01l absorbs water 1 apldlv hut it has a low water-
storage capacity. Internal drainage is medium.

This soil is used mainly for production of timber and
for wildlife habitats. It supports open stands of ponderos:
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pine, pinyon, and alligator juniper and an understory of
seruby oak, junegrass, squirreltail, blue grama, and Carex.
Livestock oraze the understory in places. Mature and
diseased trees are harvested. (Dryland capability unit
VIle-7, elimatic zone 4; timber suitability group 4)

Wilcoxson stony leam, 20 to 50 percent north slopes
(wWi).—This soil oceurs on north- and east- facing side glopes
of ridges on the eastern slopes of the Manzano Mounfains,
It differs from the typical Wilcoxzon soil in heing stony
and forested, and in being moderately deep and browner
than 1s T\*pi(“‘}. '

A Jayer of decomposing forest litter, about 3 inches
thick, covers the surface. The surface layer, about 2 inches
thick, consists of very dzuk orn \*M -brown stony Toamn that
has weak crumb struetuve, 1t has been Jeached free of lime.
This layer grades af (iepth of 7 inches to a subsoil, about
18 inches H ck, <\i 0r(t‘\*i'ﬁh?in*n\\'n stony clay that has
moderate sul sangular blocky strueture, The upper part of
the subsoil is fine textured and is darker colored and less
hmy than ﬂw lower part. The subsoil grades to a layer,
about 5 inches thick, of browmish- wﬂow massive, 1y,
stony silty clay loam. Limestone bedrock ocenrs at a depth
of about 30 inches. Limestone crops out in places.

Water erosion is the most serious hazard on this steep
soil. Normally, runoff is slow and erosion is slight, but
panoff will be excessive and erosion severe if the ]ﬂ int
cover is destroyed by fire or if logging is excessive. This
soil absorbs water at a medium to vapid rate and has a
moderate capacity to store moisture for plants. Internal
drainage is modmm. The surface stones and the litter help
to check runoff and control erosion.

This xml ts u\od mainly for production of timber and
for wildlife itats. The vegetation is mainly ponderosa
pine but mluclm lesser amounts of pinyon and juniper
and an understory of Gambel oak, New Mexico locust, and
side-oats grama and other cool-season grasses. Mostly,
mature and diseased trees are harvested. (Dryland capa-
bility unit VIIe-6, climatic zone 4; timber smtablllr}'
group 3)

Wllcoxson stony loam, 15 to 45 percent south slopes
(Wgl.—This soil ocecurs on south-facing side slopes of
ridges on the eastern slope of the Manzano Mountains.
It 15 shallower and more stony than the same kind of soll
on north- and east-facing si()p(,; .

This soil differs from the typical Wilcoxson so1l 111 being
stony and moderately deep, in being steeper and browner,
and in being for ested. Normally, about 4 inches of d(‘(’om~
posing forest litter covers the surface. The surface layer,
about 2 inches thick, consists of very dark grayish- brown
stony loam that has weak granular structure. This layer
has been leached free of lime, Tt orades at a depth of about
7 inches to a transitional ]:xu\'er of dark grayish-brown
stony heavy clay loam that has moderate subangular
blocky structure. The subsoil is about 15 inches thick. Tts
upper part consists of brown clay that has been leached
nearly free of lime; its lower part consists of yellowish-
brown clay loam that contains some visible lime. This
layer has weak subangular and angular blocky structure.
Tamestone bedrock is at a depth of about 2 feet.

Included in mapping were a few areas of limestone
rock outcrops and small areas of Turkeysprings stony
Toan, 20 to 50 percent slopes.
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At present, runofl’ is slow to medium and erosion is
slight, but severe erosion will result if the plant cover is
destroyed by fire or by excessive logging.

This soil absorbs water at a medium to rapid rate and
has medium internal drainage. It has a moderate eapacity
to store moisture for plants, The surface litter and the
stones help to retard runoff and limit erosion,

This soil supports open stands of ponderosa pine and
Douglas-fir mixed with pinyon, juniper, and alligator
juniper, The understory consists of Gambel oak, Oregon-
grape, blue grama, junegrass, and squirrveltail, The coni-
mercial timber is harvested reguluarly, and wildlife browse
the understory. (Dryland eapability unit VITe-T, climatic
zone 1 : timber suitability group 4)

Willard loam (0 to L percent slopes) (Wkl.—This soil
occurs on lnke terraces near the margins of lake basins,
It is the typical Willard soil (fig. 20). The surface layer,
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Figure 20.—Profile of Willard loam. Roots are less common in the
lacustrine sediments below a depth of 26 inches, marked here by
the horizontal break.

about 8 inches thick, consists of friable, light brownish-
gray loam that has weak subangular blocky structure
brenking to moderate granular. It is limy and slightly
saline. The subsoil, about 10 inches thick, is more limy
than the surface layer and is also slightly saline, Its upper
part consists of light brownish-gray loam, and its lower
part of pale-brown clay loam. 1t is friable and has weak
subangular blocky strueture,

The substratum consists of very limy, light yellowish-
brown light clay loam that has weak subangular block
structure, 1t grades at a depth of about 26 inches to strati-
fied, limy, lacustrine sediments, The depth to these mod-
erately saline sediments ranges from 10 to 30 inches.

Included in mapping were areas of Willard loam,
strongly saline: Willard fine sandy loam;: and Pedriek
loamy fine sand. In an area southeast of the town of
Moriarty, a transitional soil, about 1 mile wide east and
west and abount 2 miles long, separates Willard loam from
Witt loam, 0 to 1 percent slopes, This transitional soil
was mapped with Willard loam, but in places it is more
like a Witt soil, a better soil for crops.

This soil is low in fertility and in organic-matter con-
tent. Tt is slightly saline in the surface layer and subsoil
and slightly to moderately saline below, It has n moderate
capacity to store moisture for plants, Surface runofl is
slow, and internal drainage is mm\inm.

This soil is easily tilled, but it is subject to severe wind
erosion when elean tilled or when the vegetation is severely
overgrazed. It shonld not be plowed deeper than 8 inches.
Roots, air, and water penetrate readily, but most plant
roots are confined to the less limy surface layer and subsoil.

This soil is used mainly for production of native fornge
and for irrigated farming. The native vegetation consists
of blue grama, sand dropseed, galleta, cactus, and some
alkali saenton and chamiza. Proper use of grass forage will
improve the condition of the range and lessen the erosion
hazard.

Some 3500 to 4,000 acres is irrigated. Alfalfa. corn,
sugar beets, and barley are the main erops, This soil should
not be left without protective cover during the windy sen-
son, because it tends to erode easily. (Dryland capability
unit VIe-2, climatic zone 5; irrigated capability unit
ITTs-1; Limy range site)

Willard loam, eroded (0 to 1 percent slopes) (Wi).—
This soil oceurs on lake terraces in the western part of the
Estancia Lake Basin. It has a thinner surface layer than
uneroded areas of Willard loam. The surface layer, about
L inches thick, consists of light brownish-gray, frinble,
limy loam that has weak granular structure, Below this is
about 5 inches of very limy, light vellowish hrown, strue-
tureless loam. This layer is underlain by stratified Jacus-
trine sediments that are yellowish, olive, and gray in color
and mostly clay loam in texture. These sediments are very
limy, moderately to strongly saline, and moderately alka-
line. In places all of the surface layer has been lost through
erosion.

Included in mapping were small areas of uneroded Wil-
lard soils that have a thin surface laver. Also included were
small areas where the surface is uneven or lnmmocky.

This soil is moderately saline and moderately alkaline.
Surface runoff is slow to medium, and internal drainage
is medium to slow. The capacity to store moisture for
plants is moderate,
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This soil is easy to till, but the surface layer compacts
and erusts over readily in areas where the underlying sedi-
ments have been brought up in plowing. Tt should De tilled
as shallowly as possible because tillage often brings up
the more limy, lighter colored, underlying dey osits, 1 18
readily penetrated by roots, alr, and wi (ter buf most plant
roots are confined to the surface layer because the under-
lying sediments are tn\w The natural fertility has heen
}Hlp&ll‘(‘d and the m‘azmw maftter (~<>mon reduced through
erosion. Crop residue should be left on the surface for
protection against erosion during the windy season. Apply-
mg barnyard manure and plowing under green-manure
crops will improve fer tility ‘md supply organic matter.

Most of this soil is in abandoned dry cropland fields.
About 600 ;s(rm is now being irrigated. Alfalfa, sugar
beets, and barley are the principal erops. The rest of the
acreage is used for production of native grass; these areas
should be protected from overgrazing until plants are well
established. The native forage consists of blue grama, sand
dropseed, ring muhly, wﬂle(‘a. and some alkall sacaton,
{Dryland « wabxht\ wnit Vs 3, climatic zones 4 and 5;
irrigated capability unit ‘I‘\Ta—»‘:’; Salt Flats range site)

Willard Ioam, strengly saline (0 to 1 percent slopes)
(Wm).—This s0il occurs on lake terraces in the lower parts
of the }‘ stanein, Flmitinm and Pinos Wells Lake Dasins, It
differs mm Willard Joam in having a fine-textured sub-
so1l and 1 being mo e saline and more alkaline.

This wﬂ normally has a smf(\(e Tayer, about & inches
thick, of grayish-brown or light brownish-gray. friable
loam. This layer has moderate granular structure and is
slightly to moderately saline and alkaline, The sul >~ml
(ﬂmm 12 inches Hmi\. consists of dark grayish bm\\'n or

very dark grayish-brown light clay loam that has wealk
subangular blocky strvcture and is moderately saline and
moders wely to strongly alkaline. This Iayer grades to a
substratum of limy, pale-yellow or pale-olive, stratified
lacustrine sediments that average about clay loam in tex-
ture. In most places the sediments are moderately to
strongly saline and alkaline. The depth to the sediments
ranges from 15 to 25 inches,

Included in mapping were small areas of Karde loam,
saline, and Willard 10911’;

The surface Tayer of this soil erusts over easily upon
wetting, and the crust restricts the intake of water m some
places, The capacity to store moisture is moderate {o high,
but in places the water table brings soluble salts into the
smim e layver (m({ the strong concentration of salts lhmnits
the capacity of plants to al bsorh moisture. Most plant roots
are confined to the less saline and less alkaline npper
Tavers. Normally, this oil 1s more saline and more alka-
line where it occurs closer fo playas near the center of the
Take basins. Surface rumofl is slm\ fo medium, and internal
drainage is slow to medium,.

This soil is used mainly for production of native for: age.
A few arcas are being irvigated the s are used mainly for
pasture. Irrigation is not generally desirable, because the
soil is moder ately to ktmn“I\ saline :md «ﬂ\(\h and the
ground water is mmm Dle. Tf ierigation of a sizable acre-
age is planned, a detailed soil survey of the tract should
be made and thu ;;L(mnd water should be analyzed. Alkali
sacaton, blue grama, and chamiza arve the main forage
phnf@ (Drvland ¢ ummm anit VIs-3, climatic zone 5;

Salt Flats range site) /
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Willard fine sandy loam (0 to 1 percent slopes) {Wh.—
This soil oceurs on lake terraces on the western side of the
Estancia Lake Basin. Its surface is slightly hummocky in
many places.

This soil normally has a surface Iaver, about 10 inches
thick, of gravish Jhrown or brown, friable fine st mdy loam
that has weik granular structure (md ]ms heen Jeached
nearly free of lime. The subsoil, about § inches thick, con-
sists of light brownish-gray, limy loam that has weak
submx;ruhr blocky structure. This layer grades to a sub-

satum of light yellowish-brown, very limy loam. Strati-
h(*(l Tacustrine deposits begin at a depth of about 24 inches.
These sediments are mm?ex ately hzx,lme and limy, and their
texture is generally elay loam.

Small areas of Willard loam and Pedrick Joamy fine
sand were included in the areas mapped.

This goil is subject to severe wind erosion if it is clean
tilled or if the n mtive forage is severely overgrazed. It is
l(m in fertility and in organic-matter content. It absorbs
moisture raj H(UV and has a moderate 1p(1<1t\ to store
moi %tmo buf t is often droughty because of the texture
of the &m'i‘uo layer, Surface Tanoff is slow, and internal
drainage is medium. Crop residue left on the surface dur-
ing ﬂm \\m(h season hehw to protect the soil against wind
erosion. Proper use of native forage also h(‘lps to control
blowing.

This soil is used mainly for production of native forage.
Less than 400 acres is irrigated. Alfalfa, corn, and barley
arve the prineipal irrigated crops. To irrigate this soil
eflicient] ¥y farmer must use ;hmt runs and large heads
of water in order to get the water across the soil \nth(mf
overirrigating the upstream side. The native vegetation
consists of sand dropseed, blue erama, galleta, sand sage,
vucea, winferfat, (md some alkali sacaton and chamiza.
(Dryland mpablht\‘ unit VIe-2, climatic zone 5; irrigated
capability unit TITs-1: Limy range site)

Witt loam, 0 to 1 per cent slopes (Wn).—T his soil oceurs
on broad piedmont fans on uplands in the western part of
the Torrance Area. It is typical of the Witt series ns these
soils occur in this survey &\1 ea. The surface layer, about 5
inches thick, congists of friable brown loam th ‘11’ is leached
of Time. It has weal DTMV structure and weak granular
structure. The subsoil consists of about 42 inches of red-
dish-brown to dark-hrown elay loam. The upper part has
weak prismatic strncture and moderate to strong granular
structure; the lower part bas moderate prismatic struc-
ture and moderate to strong angular and subangular

blocky structure. The upper most 17 inches of the subsoil
is leached free of lime, hut the lower part contains a small
amount of visible lime and is lighter colored. The sub-
stratum, a pinkish-white loam, begins at a depth of 38 to
60 inches. It is massive, limy, and nearly impervious to
plant roots.

Inciuded with this goil are small areas of Harvey loam,
0to 1 percent slopes; Witt clay loam, 0 to 1 percent slopes,
eroded ; Tapia loam, 0 to b percent slopes: Witt loam, 1 to
6 percent slopes; and Clovis loam, 0 to 5 percent slopes.

This soil is moderately fertile. It is easily tilled but is
subject to severe wind erosion when not protected by ade-
guate plant cover. Tt absorbs water at a moderate rate and
has a high capacity to store moisture for plants. When
moist, 1t 1s e m}y compacted, and then it 15 less permeable
to roots, air, and water. Internal drainage is medium to
slow. Surface runofl is slow to medium, and the hazard of
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water erosion is slight. Most plant voots ave confined to the
surface laver and the less Limy part of the subsoil,

This o1l is used mainly for native forage and for irri-
gated farming. Some 5,000 to 6,000 acres is under irviga-
tion. Alfalfa, corn, pinto bemn potatoes, sugar beets,
barley, and wheat are the principal vigated crops, Using
tillage methods that roughen the surface and leaving crop
residue on the soil are the best ways to mmim] coil b ]m\maz.

A few aveas are dryfarmed, but crop failures are com-
mon because rainfall is infrequent and erratic, Wheat,
pinto beans, and corn are the main dryland crops. Tomer-
geney tillage and stubble mulehing help to control evosion.

The native vegetation consists mainly of blue grama,
ring muhly, sand dropseed, galleta, side-oats grama, cac-
tus, and chamiza, Seattered pi nyon and juniper ocenr at
the higher elevations. Proper use of grass 18 the best way
to control wind erosion on native t'zmo‘(* (]}1'\‘] el « “tpa«
bility nnit IVe-3 if in climatic zone —, <m< Vel if
climatic zone 5: irvigated capability unit Ile-1: Loan 1(\
range site)

Witt leam, 1 to 6 percent siopes Wp)—This soil oc-
curs on upland pledmont fans 'n the western part of the
survey Avea. It 1¢ not so m\opi »leached ag Wit loam, 0 to
1 }mum \]ope\s The surface h)m‘ about 4 inches thick,
congists of friable brown h’mm that 1z leached of lime. It
has moderate platy structure and moderate to wmn;;
granular strocture. It grades m a subsoll congisting of
about 34 inches of reddish-hrown to darvk-hrown clay Joam,
The subsoil has moderate prismatic and moderate sub-
angular blocky strocture. If 15 less permeable than the sur-
face Iayer. The upper part is leached of lime. The
substratum s pinkish-white to pinlk, massive, limy loam
that is nearly 1mpervious to roots. The depth to the sub-
stratum ranges from 30 to abont 48 inches,

Small aveas of Witt soils in which the slope exceeds 6
percent were included in mapping. Also included were
small areas of Clovis Imm 0 to & percent glopes, and Witt
clay loam, 1 to 6 percent s iop(‘\ eroded,

Inmany arveas in or near the foothills of the w osf@rn part

of the survey Avea, this soil has been MoTe « k*o Iy leached
th an is tvpic TA In places the subsoil and the \Hh\fmtum
contain a few to many waterworn pebbles. Generally, areas
of this soil at the higher elevations ave less reddish. darker
colored inthe surface layer, and less limy in the substratum
than areas at the Jower e]e\':l’{,i()n&a

This soil is moderate in fertility and in organic-matter
content. 1t 1s easily ﬁ]](*d bu isreadily eroded by wind and
water if clean tilled it not protected by enongh plant
cover, Tt absorbs nu’m e ;\f a moderate rate and has a
high eapacity formoisture storage. When moist it 13 easilv
(t)lmwi(‘d and when compacted it is sJowly permeable.
Surface runoflt ix medinm to vapid. Internal draiage is
medinm to slow,

’I‘h%s s the major dryland soil in the Arvea. Pinto
beans, wheat, and corn arve the main crops. Contonr farm-
mu. ase of crop residue, and terracing ave the hest ways
to control erosion.

About 1,200 to 1400 acres of this soil is irrigated. Al-
falta, corn, pinto hom\ potatoes, sugar beets, harley, and
wheat are the prineipal mlgaw d crops. Crop ) residue
should be left on the surface for protection d;nmht blow-
ing. Land leveling slows the v nnoff and controls the erosion
that results if too lar ge a head of Irvigation water is used.

Much of the acreage has been cultivated in the past hut

bandoned because of drought and plant diseases. Most
01 the acreage has been returned to native range through
natural or mechanical reseeding and is used for native
forage. Wind and water erosion have been slight to
moderate, but through pmper use, range vegetation has
become fairly well established. The \oootatmn consists
mainly of blue grama, galleta, sand dropseed, ring muhly,
snnkeweed, and eactus. Western \\llmlm ass and thin to
medium stands ot pinyon pine and juniper grow at the
higher elevations. ‘I)l}' and capability unit IVe-3 if in

climatic zone 4, VIe-1 if in <] matic zone 5; Huamed
capability unit TTTe-1 where the slope is 1 to 3 percent;
Loamy range site)

Witt dfw loam, 0 to 1 percent slopes, eroded (Wo)—
This soil occurs on upland piedmont fans in the western
part of the survey Area. The original surface layer and
part of the xnh\ml }M\o been lost through erosion. The
o1l that remaing, formerly the subsoil, is a]umf 40 inches
thick. Tt consists of reddish-brown m‘ dark-brown clay
loam. It hag weak to moderate prismatic structure brealk-
mg to moderate and strong blocky structure. The npper
part has been Teached free of Jime, but visible patches of
lime oceur in the lower part. This ?1\9 O 01] ies a sub-
stratum of massive, limy, pinkish-white loam at a depth
of 36 to 48 inches, The substratum restricts most met
roots,

Included with this soil in mapping were small areas of
Havvey loam, 0 to 1 percent slopes: Tapia and Dean soils,
eroded ; and Witt clay loam, 1 to 6 percent slopes, eroded.
In places the surface laver is limy, and soil blowing has
vemoved the fine-textured material that contained organic
matter and plant nutrients.

The topography is ;:mmmﬂy smooth, but in many areas
it 1= undnlating as a result of blowing and deposition of
5011 nm‘(*rial The accumulations of soil are wcenerally Jess
than 2 feet thick, and in many places the soil has a Toam
texture.

Thig goil absorbs water slowly and has a high capacity
to store moisture for crops, Surface vunofl is medium, and
mternal drainage is medinm.

Much of the acreage has been seeded to native grasses
and 18 uged for production of native forage. In ,nmny
places the stands of grass ave "p(u'w and these area
showld be reseeded and pmtutod ‘Tom overgrazing mml
plants are well established. The native vegetation consists
mainly of Russian-thistle, but there is some sand dropseed,
blue erama, and ring muhly.

A few arveas arve dryfarmed, but crop failures are com-
mon because the climate is imfavorable. The plow laver
compacts and crusts readi ].\' and is hard to titl, Crop resi-
due should be Teft on the surface during the windy season
to help <(mim} Mm\'ing. Tillage that leaves the =oil rough
al 1(? «]mM s also helpful. Wheat and pinto beans are the
P pal (h}hmd Crops.

wamt‘ 200 acres of this soil is irrigated. Alfalfa, corn,
potatoes, and pinfo beans ave the principal irrigated vx OP&.
( Drviand eapability unit IVe-3 if in (Imml e zone 4, a 1(1
Vie-11fm dmmt ic zone Oy irrigated capability unit Tle-
1: Loamy range site)

Witt clay loam, 1 te 6 percent slopes, eroded [\Wr).—
This goil occurs on upland ridge crests and on the side
slopes of piedmont fang in the western part of the survey
Area. The original surface laver and part of the subsoil
have been lost throngh erosion. The remaining soil con-
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sists of reddish-brown or dark Immn clay loam. It has
moderate prismatic structure breaking to moderate and
strong blocky structure. The upper part has been leached
free of lime. It overlies a substratum of ver v limy,
pinkish-white, structureless loam that is nearly imper-
vious to plant roots, The depth to this laver ranges from
about 30 to 40 inches,

Included are small aveas of Harvey loam, 1 to 9 percent
slopes: Tapia and Dean soils, eroded ; and Witt elay Toam,
0 to 1 percent slopes, eroded.

The surface is smooth or slightly nndulating. The undu-
]ai'iunc result from Dlowing and deposition “of oil ma-
terial. The accumulations of soil are generally Jess than 2
feet. thick % a i in many places the texture is loam. In places
the surface layer is limy.

Most of the ovganic matter and plant nntrienfs have
been lost through erosion. This soil absorbs water slowly
but has a high capacity to store moisture. Surface run-
oft is rapid. Internal drainage is medium, Wind Crogion
is a continuing hazard because it is difficult to get plant
cover sufficiently well established to control blowing.

Most of the acreage has been returned to range T>} natu-
ral veseeding or by mechanical seeding. In many places the
plant cover is sparse, and these areas need reseeding anid
pmrwrmn from overgrazing until plants are well estab-
lished. The native vegetation consists of Russian-thistle,
sand dropseed, blue grama, and ring mubly.

A ‘few areas are dryvfarmed, but crop failores are com-
mon and the cultivated acreage is rapidly being converted
to range. The ; low laver is hard to till and compacts easily
It crusts readily, and when crusted it sheds much of the
water that falls, Tillage that Teaves the soil rongh and
cloddy and i} 1t Teaves ¢ rop residue on the surface helps to
control erosion,

Less than 100 acres of this soil is irvigated. Pinto beans,
wheat, and corn are the principal (h\‘hmi crops. Wheat
and pm o beans ave the main irvigated crops. (Dryl Jmi

apability unit TVe-3 1t in chimatie zone 4, Am] Vie-11d
climatic zone 5 il‘ri;:niud, capability unit 111e-1 where iha
slope 1s 1 to B percent ; Loamy range site)

Witt-Harvey loams, 0 to 3 percent &;lﬁpeb (Ws).—This
complex occurs on upland piedmont fans in the western
part of the swrvey Aren. \Vitt loam makes up 55 to 70 per-
cent of the acreage, and Harvey Joam 30 to 45 percent.
Tneluded are small areas in which the slope s more than 3
percent and small areas that have been severely eroded by
wind. /

Witt Toam i the darker colored, nonlimy, more nearly
level part of the complex. The surface laver consists of
friable brown loam. about 4 inches thick, that has moderate

platy and moderate granular structure and has been
leached of Time, Tnsome places, however, thi '73(1\01*’ limy.

Tt grades to asubsotl of dark Jrown or reddish-hrown clay
Tosm about 40 inches thick. The subsoil has moderate pris-
matic and moderate ﬂﬂmnonlm* blocky structure. It is nor-
mally Teached of lime in the upper part but has a <light to
moderate amount of visible lime in the lower part. The sub-
gtratum is pinkish-white to white, massive loam that con-
tains a lavge amount of visible Iime and is neayly im-
pervious to plant 1-<}m‘:~\. The depth to this my substratam
ranges from 30 to 60 inches.

Harvey loam is ﬂm hnhtm colored, limy part of the com-
plex. Tt occeurs on low, civenlar mounds that appear to be

old rodent dens. The 1<an>» hurrow M mto the Witt sotl
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and brought very limy material from the substratum to the
surface and mived ]t with maferial from the subsoil and
surface layer. The mixing de\t}m ed the structure md m-
creased the lime mmom of the upper layers, and in this
manner changed Witt loam to Harvey loam. The sur fm.,e
layer of JLU\M loam ig brown and Thny. It has weak to
moderate eranular structure, g about 4 inches thick, and
arades to a subsoil of light-brown loam. T he cubsoil s
more limy than the surface layer. Tt is about 8 inches thick
and has weak subangular blocky structure breaking to
weak eranular structure. The subsgtratum is very limy,
pinkish-white to pink, massive loam that is readily
permenble to plant roots. In most areas ealiche pebbles are
common on the surface.

These soils absorh waler at a moderate rate. The Witt
soil has a high capacity to store moisture, but the Havvey
soil has only a moderate capacity, Both surface runofl and
internal drainage are mminn to slow, Fertilitv and
organic-matter content are moderate in the Witt <6il and
low in the TTarvey soil. Both soils ave subject to severe
wind erosion and slight to moderate wafter erosion if cui-
tivated or if severely overgrazed.

This complex is nsed mainly for range. Blue grama,
galleta, sand dropseed, side- oats grama, ring muhly, and
cactus make up n st of the p] " cover on the Witt soil.
Blue grama, sand dropseed, galleta, ring muhly, winterfat,
and snal {O\V(md are the common plants on the TTarvey soi i
The range should not be overgrazed.

This complex is wn su ml to dryland farming, because
vainfall is scanty and erratic and erosion is a hazard.

=ome of the m’m\ are irrigated. Wheat, corn. alfalfa,
sugar beets, pinto beans, and potatoes are the princ ipal
irvigated crops. Culfivated (nm\ can be protected 1}4:\1;1:\‘
wind erosion by leaving crop residue on the surface or by
keeping the sur fwom 1oh through the windy season. (Dry-
Tand eapability unit 1Ve-3 if in climatic zone 4, and VIe-1
ifin «':ﬁm:\”ri{* zone 5 irrigated capability mm Tle~1 where
the slope is 1 percent or less, The Witt soil is in the Loamy
range site, and the Havvey s0il is in the ley range site)

Witt-Harvey-Pinon loams, 1 fo 9 percent slopes
~Thig 2071 association ecenrs on upland erests, side
&k)po\ and wooded hilltops in the southwestern part of the
survey Area. The Witt Toam makes up 40 to 60 percent of
the acreage: the TTarvey loan, 20 fo 40 percent: and the
Pinon dm]mmx Toam, 15 to 30 percent. Tneluded are small
areas of Tnpmto Rock outcrop complex and areas of

BAH -

Prewitt and Manzano soils that occur in narrow
(h H]M“(‘\\' Ay
he Witt Toam is the ]va\ sloping part of ﬂl(‘ association,

'The :\‘m"fz\(o layer, about 4 inc hv& thic ke, consists of brown,
friable Toam that has bx@n leached of Hme. 1t has moderate
platy and moderate granular shmtmv This laver grades
to o subsoil of dark-brown clay Toam that is Jess permeable
than the sarface laver. The subsoil has moderate prismatic
and moderate \thhﬂiildi blocky structure. The upper part
has been leached of Time. The Tower part containg a small
amotnt of visible lime and is h;ﬂlﬂ‘]‘ colored. The subsoil
is about 84 inches thick and overlies a substratum of mas-
sive, very limy, white or pinkish-white loam. The depth
to the substratum ranges from ahout 30 ine hm to 60 inches,

The Harvey Toam is a limy soil on &Jdo slopes of ridges
and hills bordering drainage channels, The surface h)ﬂ‘,
abont 5 inches thick, consists of limy, nabie, rown o
grayish-hrown Toam that has moderate granular structure.
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It grades to a subsoil of pale-hrown to hght brownish-
gray loam that is more himy than the surface laver. The
subsoil, about 8 inches thick, has weak subangular blocky
structure, It grades to a substratum of very lnnv white
or very pale 1>10W11 massive Joam. The substratuni 1s fria-
ble and containg much visible lime. Tt does not limit root
penetration. Small, hard caliche pebbles are common on
the surface,

The Pinon loam is a shallow soil on wooded hilltops.
The surface laver, about 4 inches thick, consists of
friable, brown or grayvish-brown, limv channery loam that
has moderate Ot'lmﬂzu" structure. The subsoil, about 6
mches thick, consists of light-brown to light brownish-
eray, Hmy channery loam that has verv weak subangular
blocky structure. The substratum is very Hmy, pinkish-
white or white, massive channery loam that grades to
weathered limestone hedrock at a depth of abont 14 inches.
The depth to bedrock ranges f"rmn 7 to 20 inches. Lime-
stone crops out but covers less than 15 percent of the
surface.

The Witt loam is susceptible to severe wind erosion if
cultivated or if severely overgrazed. It is moderate in
fertility and in organic-matter content. It absorbs water
at a moderate rate and has a high capacity to store
moisture. Surface runofl is slow to medinm, and internal
drainage i medium to slow.

The Iarvey loam 13 gubject to severe wind erosion and,
on the stronger slopes, to moderate water erosion. It is
Jow in te:hht\' and inorganic-matier content, It is readily
bm meable to roote, nir, and water. This coil has a moderate

apacity to store moisture. but because of the lime content
t"fhe molsture is not readily available to plante, Surface
runoff is medinm to rapid.

The Pinon loam absorhs water vapidly hut it
moisture because it is shallow over bedrock, Because of
the lime content, the moisture stored is not readily avail-
able to plants. Surface runofl is slow to medium. Internal
draimage i modmm

The soils of thiz association are nzed mainly for native
range. The vegetation consgists of hlue grama, L‘d”(‘ a, sand
dmp\ew?, ring muhly, snakeweed, winterfat, cactus, and
thin to moderate stands of pinvon and juniper. The Witt
and Harvey soils produce most of the forage for live-
stock, Winterfat and snakeweed are most common on the
Harvey loam. The Pinon loam has a sparse cover of blue
grama, sand dropseed, snakeweed, and cactus, but it pro-
duces dmxue stands of pinvon and juniper, some of which
18 cut for fenceposts and firewood. It provides the best
wildlife habitats in the association. Mechanieal brush con-
trol substantially mereases grass production on the Pinon
soil. This association is generally unsuitable for dryvland
Tarming. (Witt Joam, I to 6 percent slopes, is in dryland

uml,]hl\ unit IVe-3 if in climatic zone 4, and Vie-1 i'f n
(hnm tic zone 5: Loamy range site. Harvey loam is in dry-
land capability unit VIe-2 in both cli nmfm zones: Limy
range site. Pinon channery loam is in capability unit
V1ls-1in both elimatic zones; Shallow 1‘:111g(z site)

stores little

Use and Management of the Soils

Ranching and farming arve the most important uses of
the coils of the Torrance Area. Pasturing livestock, grow-
ing feed, and producing cash crops for market and home
use are the most important enterprises.

SURVEY

This section discusses the management of range and de-
seribes the rangeland of the Area by range sites. It ex-
plains the capability classification gystem and the way in
which its application in the Torrance Area is aflected by
the climate. It describes the use of the soils for unirrigated
eropland, irrigated cropland, timberland, wildlife hab-
it‘ms, and engineering.

Use of the Soils for Range*

Grazing is the major land use ('()m}m{ ible with the dry
climate ui the Torrance Avea, and about 93 pm’ cent of the
acrenge is used as range, Iulll( :hes are a few hundred acres
to as much as 70,000 acres in size. Hay and small grain are
grown on irrigated soils for use as supplemental feed in
winter and in years when rainfall ig less than normal.
Iiven with the nse of this supplemental feed, much of the

ange1s overgrazed. The 11110111;4“011 in this section can be
of use m planning a range management system that will
result in increased m)du(l on of forage and adequate
protection for the 011:.

Range management practices

Proper use of range 1s necessary to insure that the range
vegetation will remain in good condition and that enough
plant residue will be left for control of erosion and for
naintenance of the water-intake rate and the water-hold-
g capacity. Research and experience show that if plants
are to retan their vigor md their ability to reproduce,
arazing must be controlled so that only about 50 percent,
by weight, of the current year's growth is removed. Selec-
tion of a key species in the vegetation and close observation
of increasing or decreasing :Hmnnanw of that species are
essentinl for effective control of <>x(1/mo Sandy soils, such
as those <’)f t‘ 1e Trail series, and shallow tml&. stch as those
of the Travessilla, Pastura, and Pinon series, are espe-
clally likely to deteriorate if the vegetation is not kept
good condition.

Deferment of grazing allows range plants to regain their
vigor and produce seed and thus 1s effective in improving
the condition of range that has deteriorated. It is espe-
cially beneficial to such soils as Trail loamy fine 'nnd

Distribution of Il\w tock, by 1(*1‘(1111;; and by the place-
ment of water [ and salt, promotes uniform use of
range. On soils that are easily eroded, such as the sandy
Ch updd era, 1 Mﬂj(m\o Otero, Palma, Pedrick, and Trail
soils and the shallow Dean, Kavde, Pastura, Pinon, and
Travessilla soils, it may be necessary to t: ake measures to
prevent excessive concentration of cattle around stock

ponds and salt areas.

Seeding to increase forage )x'(»(hl(ti()ﬂ and to convert
abandoned cropland to range ig feasible for all
parts of the Area except associ iafions T .;‘ and 3. It 18 most
effective on deep and moderately deep, loamy and sandy
=oilg, such as Alicia loam and Pedrick loamy fine sand.
It is not a suitable practice for very steep soils or very
shallow sotls, such as those of the Travessilla series. The
chance of success in reseeding can be greatly 1mpr0wd by
first eliminating low-value phnt\ and then establishing
an annual as a cover crop in which to start the new grass,

*By Ivax W. Dopsox, Jr., range conservationist, Soil Conserva-
tion Service,
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Stock pond on Harvey-Dean loams, 1 to 9 percent
slopes, in the Limy range site, Well-placed stock ponds help to keep
cattle distributed.

Figure 21.

Figure 22.—A new stand of nalive grass on Penistaja-Dean com-
plex, 1 to & percent slopes. This is abundoned eropland that has
been converted to range by seeding,

Olean seed of suitable species and of varieties adapted
to the climate is essential, The best kind of grass drill
available should be used, to insure planting at the proper
rate and at the right depth. To give the new grass a chance
to get established, grazing of reseeded range should be
deferred until the end of the second growing season,
Control of weeds and brush to improve the condition
of deteriorated rangeland is practical in associations 1, 4,
5, 8, 9, and 10. Pinyon, juniper, cholla cactus (fig. 23),
pricklypear cactus, and dagger cholla are the undesirable
plants most common in this Area, Mechanical, chemical,
or biological means of control can be used, but mechanical
methods have been most successful. Pinyon and juniper
are usually uprooted by bulldozers or by chains pulled by
heavy equipment, Cactus is usually eradicated by hand
orubbing or by the use of small bulldozers. Such methods
are practical on deep and moderately deep soils, such as
Carnero loam, 3 to 8 percent slopes. They may create

(1]

Figure 23—Loamy range site in deteriorated condition. Cholla

cactus invades when the range is overgrazed.

erosion hazards if applied to sandy soils, such as Trail
loamy fine sand, 5 to 10 percent slopes, when the condi-
tion of the range vegetation is poor or fair. Brush control
is ordinarily not practical on steep or unproductive soils.

Range sites and condition classes

Range sites ave distinctive kinds of rangeland with
different potentinls for producing native plants. Each
range site has a characteristic plant community and, unless
materially altered by physical deterioration, retains its
ability to reproduce this characteristic plant community.

Range sites are differentiated according either to differ-
enceg in the kinds of plants that make up the potential
plant community and the proportion of each kind or to
differences in the total production of herbage when the
composition of the plant community is essentially the
sume, The differences in the kinds or amounts of vegeta-
tion must be enough to necessitate some variation i man-
agement, such as a different rate of stocking. Distinetions
bet ween range sites are not based on differences in soils or
in elimate, unless such differences result in differences in
the potential plant community.

Individual factors of the environment associated with
differences in potential vegetation include a water table
within the root zone and a highly saline condition. Differ-
ences in soil texture, oil depth, or topographic position
are other factors that result in signifieant rIlitl'm'enrre:-. in
plant composition or in yields.

Range condition refers to the composition of the present
vegetation on a given site in relation to the composition
of the potential vegetation. It is expressed in terms of
range condition classes, Four classes are defined, each rep-
resenting a degree of deterioration of the plant cover. A
site is in excellent condition if 76 to 100 percent of the
stand is of the same composition as the potential stand.
It is in good condition if t[hu pereentage is between 51 and
75, in fair condition if the percentage is between 26 and
50, and in poor condition if the percentage is less than 25.

Under prolonged excessive grazing, the more palatable
plants are commonly replaced by Jess desirable plants.
Range plants are classified in three broad categories, based
on their response to grazing. These eategories are identi-
fied as decreasers, increasers, and invaders. Decreasers are
slants that decrease in relative abundance under pro-
ngm‘l moderately heavy to heavy grazing. They are
mostly perennials that are sought out by livestock because
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they are the most palatable. Inereasers are plants that nor-
mally increase in abundance as the decreasers decline, If
moderately heavy to heavy grazing continues, plants that
inerease at first may subsequently deerease. The forage
value of increaser plants ranges from high to low. The low-
value plants, whir',[lt are less palatable to livestock, tend to
inerease more rapidly than the high-value plants. Invaders
are plants that become established only after the more de-
sirable vegetation has been depleted. They are not part of
the potential plant community for the particular range
site, but they may he normal components of the potential
plant community on other range sites in the same general
areq.

For effective planning of range management, it is neces-
sury to know not only the present condition of the range
but the trend, that is. whet{mr the condition is improving
or deteriorating, Signs of a trend toward deterioration
inclnde the appearance of bare spots, ernsting and com-
paction of the soil, erosion, the formation of hummocks,
a decline in vigor and a reduction in the proportion of
the better range plants, and invasion by plants not native
to the site. Signs of a trend toward improvement inclnde
the presence in the stand of plants of different ages, in-
cluding seedlings: an improvement in the vigor of the
better range planis and an ineresse in the proportion of
such plants in the stand: and the progressive accnmula-
tion of plant residue.

Descriptions ol range sites

The soils of the Torrance Arvea are grouped into 14
range sites, which are deseribed in the following pages.
The description of each discusses the important character-
isties eommon to all the soils in the site, and it liste the
prineipal plants in the potential plant community, The
names of the range sites reflect readily recognized perma-
nent physical features, snch as the nature of the soils, the
climate, the topography, or a combination of these, and
thus help readers to identify and remember the different
kinds of rangeland.

The names of the soil series represented are mentioned
in the description of each range site, but the listing of the
series name does not necessarily indicate that all the soils
of a series are in the same range site. To find the range
site for any given soil, refer to the Guide to Mapping Units,
Some of the land types in the Torrance Area and paris of
others are not suitable for range and have not heen placed
in range sites. The areas not assigned to range sites are
Eﬂrrs of Badland, the Slickspot component of Bernal-

lickspot complex, the Rock outerop parts of Laporte-
Rock outerop complex and Rock outerop-Pinon-La Fonda
complex, and all of the areas mapped as Rock outerops
and slides. Also unassigned ave intermittent lakes, gravel
pits. and ealiche pits,

Table 5 gives the estimated total annual yields of air-
dried forage. in pounds per acre, on range in excellent
condition, in dry years and in wet years. The estimates
include the leaves, stems, and twigs of all plants. Yields
vary congiderably from vear to year, especially on bottom
lands that receive additional moisture from overflow from
time to fime.

BOTTOMLAND RANGE SITE

This site is made up of deep, medium-textured soils of
the La Fonda, Manzano, and Prewitt series, These soils

Tanue 5.—Estimated annual yields of forage on range in

cxcellent condition
[Dry years are years when preeipitation is less than normal; wet
yeara are yvears when preeipitation is normal or more]

i

Range site Dry vears | Wet years

Lbi.facre Lb.fucre

(el drefed) (wir dried)

Bottomland. ... __.__ ... ... 1, 500 6, 000
Breaks. .. ... = e ol e A B al0 1, GOO
Clayev.. .. __. 500 1, 600
Deep Sand_____ 600 2 000
(_i:.' Flat 200 1, 100
2 1] T I 200 900
Limy . - 200 1, 600
71 . 500 1, GO0
Mountain Shale_____ . P ———— 500 1, 6OO
A0 1 T R St el e ] 800 | 2, 500
Salty Bottomland_ _ ... .__ . ______ = 1, 100 4, 000
Bandy. oo - R0 1, 800
SHANOW., oo o = o e e = 500 1, 800
Shallow Sandstone______________________ 500 2,200

are nearly level to moderately sloping. They occur in
swales and on flood plains and are flooded occasionally.

These soils absorb water at a moderate rate and have a
high eapacity to store moisture, They have a high content
"FF\:“.ga“_m mafter.

If this site is in excellent condition, decreasers make np
about 70 percent of the vegetation. Wright’s sacaton may
be dominant. The understory consists of mid and short
grasses, most commonly side-oats grama, western wheat-
grass, and vine-mesquite. The main increasers are blue
grama, galleta, mat muhly, and buffalograss. The extra
moisture from floods makes this site very productive.

BREAKS RANGE SITE

This site iz made up only of Steep rock land, which con-
sists of steep mesa breaks, sandstone esearpments, and
rock outerops ; and the Rock outerop part of the Rock out-
crop-Pinon-La Fonda complex. Included in the areas are
soils that are shallow or very shallow over sandstone. The
soils are medium textured to moderately coarse textured,
They have a low eapacity to store moisture.

Tf this site is in excellent condition, mid grasses are domi-
nant. Associated with the dominant grasses are tall and
short grasses, forbs, half-shrubs, shrubs, pinyon, and juni-
per. Decreasers, mainly little bluestem, side-oats grama,
and black grama, make up about 60 percent of the potential
plant cover. New Mexico feathergrass, spike muhly, and
needle-and-thread are other decreasers that occur in small
amounts, Blue grama is the major increaser and may make
up 25 percent of the vegetation if the range is in good
condition. Less important inereasers are hairy grama,
wolftail, fringed sage, pinyon, juniper, and oak. If the
range 13 in excellent condition, none of these will make
up more than 5 percent of the vegetation. The most com-
mon invaders are ring muhly, cholla cactus, and prickly-
pear eactus.

CLAYEY HRANGE SITE

This site consists of only one soil, Wilcoxson clay loam,
2 to 10 percent slopes, which is a deep soil on upland
ridgetops in the northwestern part of the Arvea. This soil
absorbs water slowly, but it has a high capacily to store
moisture,
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Tn excellent condition, this site has a cover of native
bunch grasses and limited amounts of woody plants. Gen-
erally, the dominant decreasers are alkall sacaton and
western wheatgrass, and the principal increaser is blue
l,{mmm Four-wing saltbush and winterfat are less common
decrensers.

DEEP SAND RANGE SITE

This gite consists of only one soil, Trail loamy fine sand,
5 to 10 percent slopes, which is a deep, structureless soil
on dunelike terrain. This soil absorbs nearly all of the
rainfall it receives, but it has a low capaeity to retain the
moisture, Wind erosion is severe when the plant cover is
not adeqguate,

The potential vegetation an this range site is a mixture
of tall and mid grasses. Sand bluestem, little bluestem,
Indian ricegrass, and big bluestem are the chief decreasers.
Inereasers that oceur in moderate amounts include blue
grama, hairy grama, sand sage, and four-wing saltbush,
Common invaders include pinyon. juniper, oak brush,
cholla, pricklypear, snakeweed, and spring muhly.

GYF FLATS RANGE SITE

This site is made up of the Gypsum land part of Rance-
Gypsum lunid complex, which oceurs mainly in the eastern
and southwestern parts of the Area. This land type gen-
erally consists of a mantle of soil, 1 to 4 inches thick, over
deposits of soft gypsum. In places the gypsum is exposed,
The areas are level to moderately slaping or are on rolling
uplands,

The decreasers in the potentinl vegetation are alkal
sacaton, black grama, blue grama, needle-and-thread, four-
wing saltbush, and side-oats grama. Increasers arve gyp
arama, gvp dropseed, coldenia, fluffgrass, and three-awn.

HILLS RANGE SITE

This site is made up mostly of shallow, rocky soils of
the Ildefonso, Laporte (fig. 24), Pinata, Stroupe, and
Washoe series and of areas of Badland and of Stony steep
land. The soils are moderately sloping to steep. They oceur
on crests and side slopes of ridges, and as mesa breaks
and esearpments,

If this site is in excellent condition, the vegetation con-

Figure 21.—Soil cut showing the sandstone that underlies Laporte
soils. This is an area of Hills range site in fair condition. The
vegetation is mostly serub pinyon, juniper, oak, and blue grama.

sists of open stands of pinyon and juniper and an under-
story of grasses and shrubs. Decreasers make up 60 per-
cent or more of the cover, These are mainly side-oats
grama, little bluestem, and western wheatgrass. Increasers
make up as much as 20 percent. These are commonly blue
wrama, wolftail, galleta, mountain-mahogany, and oak.
Common invaders are broom snakeweed, ring muhly, and
sleepyerass,
LIMY RANGE SITE

This site is made up of predominantly moderately deep,
medium-textured, limy soils of the Dean, Harvey, Tlde-
fonso, and Willard series. These soils occur on the crests
and side slopes of ridges in the uplands. They are under-
lain by fragmented or soft caliche.

These soils absorh water at a moderate to rapid rate, but
they have a low capacity to store moisture. Water moves
through the profile, and roots penetrate without severe
restrietion,

If this site is in excellent condition, decreasers make up
70 percent or more of the vegetation. There arve a few
shrubs, including winterfat and small soapweed. The
principal decreasers are black grama, needle-and-thread,
New Mexico feathergrass, side-oats grama, little bluestem,
and winterfat. The major increasers are spike dropseed,
sand dropseed, small soapweed, and ring muhly. The most
common invaders ave broom snakeweed, pinyon, and
juniper,

LOAMY RANGE SITE

This site makes up about 55 percent of the rangeland in
the Torrance Aren. It consists mainly of deep to mod-
erately deep soils on npland piedmont fans that have a
loamy surface layer. These ave soils of the Alicia, Bernal,
Carnero. Clovis, Hagerman, Hassell, Kim, La Fonda,
Manzano, Penistaja, Rance, Scholle, Tapia, Wilcoxson,
and Witt series. The slope of these soils ranges from level
to strong, but in most places it is less than 10 percent.

These soils absorh water at a moderate to rapid rate and
have a good water storage eapacity. Wind and water ero-
sion are hazards if the soils are not protected.

The soils in this site respond well to range conseryvation
practices, incInding brush control and seeding,

In excellent condition, this site has a cover of perennial
apasses, Blue grama, an increaser, is the dominant species,
but it usually does not make up more than half of the total
stand. Next in abundance among the incrensers are buf-
falograss and galleta. Decreasers include side-oats grama,
western wheatgrass, Indian ricegrass, and small amonnts
of little bluestem. Usnally, no single decreaser makes up
more than 25 percent of the plant cover. The most common
invaders arve hurrograss, ring muhly, cholla eactus, prickly-
pear cactus, pinyon, and juniper. After prolonged over-
orazing, the plant cover consists of buffalograss, ring
muhly, and a blue grama sod of low vigor.

MOUNTAIN SHALE RANGE SITE

This site is made up of shallow to deep, medinm-tex-
tured, stony soils of the Erramonspe, Osha, Pinata, Salas,
Stroupe, and Turkeysprings series. These soils are steep to
very steep. They occur on mountain slopes and eanyon
side slopes in the western and southern parts of the survey
Avea. They have a low capacity to store moisture.

If this site is in excellent condition, the vegetation con-
sists of seattered stands of pinyon and juniper and pon-
derosa pine and an understory of mid and short grasses,
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forbs, and shrubs. Decreasers make up 60 percent or more
of the potential vegetation. These are mainly mountain
muhly, pine dropseed, side-oats grama, prairie junegrass,
spike muhly, and little bluestem. The major incrensers are
Avizona fescue, blue grama, western wheatgrass, pinyon,
juniper, and ponderosa pine.

SALT FLATS RANGE SITE

This site is made up of shallow and moderately deep,
saline-alkali soils of the Duncan, Iarvey, Karde, and Wil-
lard series and of Blown-out land. The soils arve nearly level
to steep and have a loamy surface layer. They occur on
terraces in lake basins and on rough hills, They are sus-
ceptible to severe damage by wind erosion when they are
not adequately protected with vegetation,

If in excellent condition, this site supports a good stand
of perennial decreasers. Alkali sacaton is dominant, The
Othﬂr common decreasers are western \\'I]E?ltg]'ll&‘i, ]JIIIE
grama, vine-mesquite, and four-wing saltbush. Tn places
western wheatgrass makes up as much as 20 percent of
the plant composition. Each of the other associated species
normally makes up not more than 5 percent of the vege-
ation. The most common increaser species are galleta,
buckwheat, burrograss, mat muhly, and saltgrass. The
major invaders are ring muhly and broom snakeweed.

SALTY BOTTOMLAND RANGE SITE

This site consists of deep, moderately fine textured soils
of the Moriarty series. The soils are level to moderately
sloping. They oceur in swales and on flood plains and are
frequently flooded for short periods,

These soils absorh water slowly, They have a high ca-
pacity fo store moisture but release moisture to plants very
slowly.

The vegetation on this site consists of a mixture of
perennial bunch grasses and an understory of sod-forming
grasses. If the range is in excellent condition, the predomi-
nant grasses are alkali sacaton, blue grama, and western
wheatgrass, Smaller amounts of fowr-wing salthush,
winterfat, and other grasses and forbs are included.

SANDY RANGE SITE

This site consists of deep and moderately deep, coarse
textured and moderately coarse textured soils of the Chu-
padera. Tgnacio, Tldefonso, Otero, Palma, Pedrick, and
Penistaja series. These soils are level to moderately steep.
They oceur on upland slopes.

These soils absorh water rapidly but have a low to
maoderate capacity to store moisture,

If this site is in excellent condition, the vegetation is
o mixture of tall, mid, and short grasses. At the lower
elevations, there ave nearly pure stands of black grama in
]iﬂ:u:us. Common_decreaser species are sand ﬁ]u('stem,
‘orter’s muhly, little bluestem, indiangrass, Indian rice-
rrass, black grama, side-oats grama, needle-and thread,
New Mexico feathergrass, and squirreltail. These species
make up about 40 percent of the plant composition. Blue
grama, an inereaser species, makes up about 60 percent of
the plant cover. Less abundant inereasers include sand
dropseed., mesa dropseed, spike dropseed, tumble lovegrass,
purple lovegrass, squawbush, three-awn, ring muhly, small
soapweed, sand sage, galleta, broom snakeweed, butter-
weed, and other annual grasses and forbs. Common in-

vaders are oak, cholla cactus, pricklypear cactus, pinyon,
and juniper.
SHALLOW RANGE SITE

This site is made up of shallow to moderately deep soils
of the Chilton, Encierro, Kech, Pastura, Pinon, Scholle,
Tesajo, and Washoe series and of areas of Rock land. The
soils are gently sloping to moderately steep and are me-
dium textured and moderately coarse textured. They oceur
on crests (fig. 25) and side slopes of ridges. Gravel and
larger fragments of rock occur on the surface and throngh-
out the profile,

These soils absorh water at a medium to rapid rate, but
they have low to moderate moisture-storage capacity, They
are droughty because they are shallow over rock or
caliche,

If this site is in excellent condition, short and mid
grasses are dominant. Forbs and shrubs are common, and
m places as much as 10 percent of the vegetation consists
of woody plants, Decreasers make np 50 percent or more
of the climax vegetation, The more mmportant of the de-
creaser grasses are side-oats grama, black grama, little
bluestem. and New Mexico feathergrass, Blue grama, the
major inereaser, makes up as much as 25 percent of the
vegetation. Less abundant increasers are hairy grama, gal-
leta, sand dropseed, and small soapweed. ‘The most com-
mon invaders are broom snakeweed, pinyon. juniper, ring
muhily, and bufTalograss,

SHALLOW SANDSTONE RANGE SITE

This sife consists of the Travessilla part of Bernal-Tra-
vessilla fine sandy lonms and of the Rock outerop part of
La Fonda-Rock outerop complex.

The Travessilla soil is shallow to very shallow over sand-
stone, It occurs on uplands and is level or undulating. Tt
absorbs water at a rapid to moderate rate, but its water-
holding eapacity is genernlly low.

If this site 1s in excellent condition, short and wmid
grasses are dominant, Trees, shrubs. and forbs are com-
mon, and in places they make up more than 30 percent of
the vegetation. The principal decreasers are black grama,
side-oats grama, and needle-and-thread. The major in-
creaser is blue grama, which makes up as much as 40 per-
cent of the plant cover in places. Less abundant increasers
are bigelow sagebrush, galleta, tobosa, pinyon, juni per, and
dropseed grasses. Common invaders are mesquite and
l‘ai}[]it-l)rnsﬂ.

Figure 25—An area typical of Shallow range site. The vegetation is
sparse, The soil is Pastura loam, 1 to 9 percent slopes.
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Capability Classification

Capability classification is the grouping of soils to show,
in a general way, their suits thlhtv for most kinds of farm-
ing. It is 2 pmcth al classification based on the limit: mom
of the soilg, the risk of damage when they are used, and
the way thm respond to fre: wment when used for the com-
mon field erops and forage crops. The classification does
not apply to most horticul tural crops or to rice and other
crops that have special requirements.

In this system all the kinds of soils are grouped at three
levels: the capability class, the subelass, and the unit. The
eight capability classes in the hroadest grouping ‘m\ desig-
nated Tn Roman numerals 1 through VITL. In class T are
the soils that have few limitations, the widest 1 range of
use, and the least risk of damage when they are used. The
soils in the other classes have ]mwwsww}v greater natural
limitations. In class V11T are soils and | andforms so rough,
shallow, or otherwise limited that they do not produce
worthwhile vields of crops, forage, or wood products.

The subelasses mdic m major Kinds of limitations with-
in the classes. Within most (;I the classes there can be up
to four sub The subelass 18 indicated by adding a
small letter, e, 10, s, 01 ¢, to the class mumeral; for O\amplo
1le. The letter ¢ shows that the main li numtmn i risk of
erosion muless close-g crowing plant cover is maintained; w
means that water in or on the soil will interfere with plant
growth or enltivation (in wmo soils the wetness can be
partly corrected by artificial drai inage) ; s shows that the
soil 18 mited mdmh because it is “hd”(')‘\\*. droughty, sa-
line, alkali, or stony: and e, used in only some parts of
the country, indicates that the chief limitation is a climate
that is too dry or too cold. For some soils, erosion and one
of the other kinds of Limitations have about equal -
portance, and the subelass symbol shows both kinds:
v h\\w» ig an example.

In class I there are no subcelasses,
this d(x» have few or no limitations, Class V ean contain,
at most, only subelasses o, s, and ¢, hecause the soils in it
ave subject to little or no erosion but have other limitations
that restrict their use largely to pasture, range, woodland,
or wildlife, ‘

Within the subclasses ave the capability units. These
groups of soils are enough alike to be suited to the same
crops and pasture plants, to require similar management,
and to have similar productivity and other responses to
management. Thus, the capability unit is a convenient
grouping for n’mking‘ many statemeunts about management
of soils, Capability units are generally designated by add-
ing an Arabic numeral to the subelass sy mbol, for example,
TTe~1 or TTTe~6. Thus, in one symbol, the Roman numeral
designates the capability class, or degree of Timitation,
and the small Tetter indicates the su >(1a&~ or kind of limi-
tation, The ’\mc)z(*]mmm I specifically identifies the capa-
bility unmit. In the Torrance Avea, the capability units are
set up and numbered within a system of ap(xbl ity clagsifi-
('mmn that is used throughout the Jand resource avea of
which this survey Area is a part, Not all of the < apability
units in this system are applicable, and for this reason
the numbering of the ('\p(\hlhtv units is not consecutive
in all cases. The names of the Soil series xeprv\omed are
mentioned in the deseription of each capability unit, hut
the Tisting of the series name does not necessarily indicate
that all the soils of a series are in the same ¢ capability unit.

asses,

because the soils of
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Soils are classified in capability classes, subelasses, and
units in accordance with the degree and kind of their
permanent limitations, but wlth(mr consideration of major
and generally expensive land-forming that would ¢ h wmge
tho slope, depth, or other ch almt(m@tu of the soil m(i

vithout umsuleml.ion of possible, but unlikely, nm,]m.’
reclamation projects. ) )
The capability classes 1 the classification system are

descril >(*d in the following pages ‘, as are the subclagses and

units in which the soils of the Torrance Area have been

erouped for discussion of their use for dryfarming.

Class 1. Soils that have few lmitations that vestrict their
use. There are no elass 1 soils 1 the Torrance Area

Class 11, Soils that have some Hmitations that reduce the
cholee of plants or that 1‘(%(1‘1!'10 modm ate conservation
practices. There are no dryland class 11 soils in thig
survey Area.

Class TIT. \mlsi
the choice of
ti(*es. or buﬁL
Area.

Clasgs TV, Soils that have very severe limitations that re-
strict the choice of plants, or vequire very careful man-
agement, or hoth.

buhdd» IVe, Soils that are subjeci to very severe
wind or water erosion 1f they are cultivated and not
protected.

Unit IVe-3. Deep and moderately deep, friable,
well-drai no(l soils on level to moder 41(\1\ slop-
ing uplands; medium-textured or moderately
fine foxl‘m'o(l surface layer.

Unit 1Ve—4. Deep, friable, well-drained, mod-
erately coarse textured soils on level to mod-
m"xioh’ sloping upland fans.

Subclasgs IVew. Soils that ave subject to severe wind
or water erosion and to overflow damage.

Unit IVew-1. Deep, fertile, well-drained. medi-
uni-textured and moderately fine textnred soils
on level to moderately sloping flood plains and
i swales.

lTags V. Soils that are not likelv to erade but that have
other Imitations, impractical to remove withont major
reclamation, that limit their use largely to pasture or
range, timberland, or wildlife food and cover. There
are no Class V soils in the Torrance Area

Class VI Soils that have severe limitations that make
them generally unsuitable for cultivation and that Timit
their use largely to pasture or range, timberland, or
wildlife food and cover.

Subclass VIe. Soils that are generally not suitable for
cultivation, becanse of unfavorable chimatic condi-
tions.

Unit Vie-1. I)vep and moderately deep, friable,
well-drai nvd soils on level to strongly sloping
upland alluvial fang and ridge crests,

Subelass Ve, Soils that are sever o]v Timited, chiefly
by risk of erosion if protective cover is not main-

tained.

Unit VIe-1. Deep and moderately deep, mod
erately coarse to\hn ed and coarse textured soils
on level to strongl vsloping uplands.

Unit VIe-2. Shallow to deep, limy, medinm- ’m\-
tured and moderately coarse textured soils on
nearly level to strongly sloping uplands.

wat have severe Tmitations that reduce
‘plants, or require special conservation prac-
There are no dryland elass TIT soils in this
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Subelass VIew. Soils that are subject to severe wind
and water erosion and to flooding,

Unit View-1. Deep, moderately fine textured,
nmd(‘ar:t?o!_\ well h ained soils on flood plains
and 1n swales.

Unit VIew-2. Deep, dark-colored, friable, well-
drained. medivm-textured and moderatel y fine
textured zoils in swales and on flood plains,

U mi View-3. Deep, dark-colored, fr M»]e soils of

nountain sw (ﬂv\ and on flood plai
Subelass VIs Soils that are generally unsu It::h}e for
cnltd \':mu and are lmited for other uses by low

water-holding capacity, stones, salmity, or other
features,
Uit VIs-1, Shallow to deep,

aravelly, \\‘@EL
draimed <(>i Is on nearly Tevel to &1’1'0}1;‘]\ i
A“XI\ ial fans,
it Vis-2, Deep,
Te:\‘unm% and moderately
soils on nearly level to strongly
ridge crests
Unit VIs-3, S
1 lake basing and on
t‘on'u &
Uit VIs-4. Shallow ¢
dium-text m,od
caliche,

slowly permeable, medium-
fine textured upland
sloping foothill

<01ls

level

saline-alkali
to nearly

hallow to deep,
level

nd moderately deep, me-
that ave underlain by
bedrock, or lacustrine sediments,

N)IE,‘\

Class VI Soils that have very severe limitations that
make them unsuitable for eultivation and that restriet
their nse largely to grazing, timberland, or wildlife
habitats.

Subclass VITe, Soils t]
water erosjon.

Unit VITe-1. Mode

b are subject to severe wind or

ately sloping to very steep,
(*1'0(“ e w?h that formed over red heds
nit VITe-2 Shallow to deep, very strongly <lop-
ing to very steep, stony, well- ()1 in(‘,('is nedinm-
textured soils of high monntai

Unit Viie-3. Steep to very
ments,

Unit VIie-d. Deep, coarse-textured, nearly level
to strongly sloping, wind-reworked soils,

Unit VIle-d, Moderately deep and deep, well-

nedinm-textured and moderately fine

steep, stony escarp-

drained,
textured, forested soils on strongly \iupn o to
very stee p mountain slopes.

Uit VITe-6. Moderately deep to deep, medivm-
foxmw& gently sloping to very >t(>u} , Torested
soils,

Unit VIIe-7. Shallow to deep, stony, medinm-
textured and moderately coarse textured. mod-
erately sloping to very steep, forested soils,

ibelass VI Soils that ave very severely I
mom ure capa ,it;; stones, or other soil fea

Unit VIIs-1. Mostly very shallow and s

extu

nited by
tures,
1 !I O \\

1’}11*&“:!1;: red and moderately coarse tex
tured, ne fevel to strongly sloping up?:z,nd
o1l

Unit VIIs-2. Very shallow to moderately deep,

mﬂn lating, medium-textured soils that formed
i gypsiferous material.

Unit VIIs-3. Shallow and moderately deep, rocky
soils on mmlel ate to very steep slopes in the
foothills.

Unit VIIs-4. Deep, wind-deposited, saline-
soils of lake basins,

Class VIIT Sotls and landforms that have linitations that
preclude their use for commercial producti o1 of plants
and that restrict their use to recreation, wildlife habitats,
water supply, or esthetic purposes.

Subelass VIITs, Rock Tand that has Tittle potentin
production of vegetation.

Unit VI s-1. Rocky and bavren Tand.

alkali

Ffor

Use of the Seils for Dryfarming

In the Torrance Area the main hazards in the use of the
sotls for dryfarming are imadequate and irreg: T(u* ainfall,
torrential showers, blowing snow, high winds of long
duration, wide fluctuations in temperature, and a relat z\e"i\
short growing season. The p]mupfﬁ (h\hzhcé Crops are
winter wheat, pinto beans, corn grown for grain, and grain
sorghun,

Climatic zones

New Mexico is divided into seven climatic zones, on the

Lasis of differences in the amount of effective precipita-
tion, with special emphasis on spring moupz (zf on {9).
/mw 1 gets the most rainfall, and /0110 7 the leas
Torrance Area is partly in zone 4 and pat H\ 11 zone
|- Zoue 4 usually veceives more than 12 inches of
precipitation anmually. Tt includes most of the uni irrigated
eropland ot the Area. Zone 5 usually receives less than 12
it Iw\ of precipitation annually, This is not enough to
make 1t ]n actical to grow crops, and the resulti ing lack of
plant cover and of organic matter Jeaves the soils suscepti-
Dle to erosion and deterioration.
Sinee the amount of effective precipitation is closely
related to the suitability of a soil for growing crops, some
=oils that oceur in both climatic zones have two capability
classifications for dryland use. The Guide to Mapping
Units shows the 1(%111()11411;) between climatic zoues and
mip{ﬂ)]]li\ classification. Trrigation offsets the climatic
hazard of insufficient rainfall, so each soil has only one
classification for use under irrigation.

Management practices

he dry faz‘med
following para-

Some of the practices needed to man: wo t
soils of 1 Area are discussed in th ie
eraphs,

Use or crop restipve~—Good management of ¢ TOp ves
hielps to protect the soils against wind erosion,
moisture, and to control W(’(,d\

One method of managing residue is stubble mulching,

which is the practice of culii tivating so as to leave a protec-
i]\ e cover of mxuhu* on the surface in which to plant the
next (m[ he Clovis, Penistaja, Wil mx&em and Witt
soils of thig \1 en are suited to this kind of resicdue manage-
ment. In stubble mulching, tillage and harvesting are
accomplished with equi })IH(‘HT that leaves the vesidue from
the }»1’0\&011’\ crop (m(hmod n the soil. Sweeps, rod weed-
ers, chisels, and field cultivators ave o )mmonl\ used. Drills
that will plant into the rvesidue are necessary also. Deep-
furrow or shoe-type drills work best if the residue is
heavy: disk-type drills are adequate if the rvesidue is

idue
0 oo nserve
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Figure 26.—Division of Torrance Area into climatic zones 4 and 5.

moderate or light. The amount of rvesidue needed for
protection depends on the fexture of the surface soil. A
moderately coarse textured soil, such as Ildefonso fine
sandy loam, needs a Iarger amount than a medium-tex-
tured soil, such ag Manzano loam.

Another method 1s o leave crop residue on the surface
during the windy seasons of fall, winter, and spring, then
incorporate it into the soil when the critical period for

wind erosion is over. This kind of residue management is
suitable for Mauzano and Prewitt soils, which are on
flood plains and because of their pesition on the landscape
are somewhat protected from the wind.

Farpreevcy  Tionace—Iomergency tillage consists of
voughening the soil surface with chisels or listers, so as
to malke it resistant to wind erosion. It is a practice that
ran be put into effect quickly, but it should be resorted to
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only if there is not enough residue for protection, If used
routinely, it breaks down soil structure and causes loss of
moisture,

To be most effective, emergency tillage should be on the
contour or across the direction of the prevailing winds,
A =o0il that is 20 to 35 percent clay, such as Witt loam,
forms more stable clods when ronghened than a soil that
is only 5 to 15 percent clay, such as Pedrick loamy fine
sand.

TerraciNG AND CONTOUR Faryinag—These mechanical
practices help to conserve moisture and to limit erosion
(fig. 27). The greater the slope, the greater the need for
terraces, Terraces are move important on Witt loam, 1 to
G percent slopes, than on Witt loam, 0 to 1 percent slopes,

The effectiveness of terracing depends on maintenance
and management, If neglected, the terraces will deteriorate
and erosion will result. Plowing parallel to terruces and in
such o way as to move the soil into them is an important
practice in keeping terraces in repair.

Terraces should always be supplemented by the best pos-
sible cropping system. All terraced fields should be farmed
on the contour.

Diverstons.—Diversions are used primarily to protect
cropland from excessive runoff from higher lying areas.
They are needed mostly in the western part of the survey
Area, on soils of the Alicia, Penistaja, Wilcoxson, and
Witt series, to divert water away from sloping eropland.
Diversions require suitable outlets, A pasture of native
grass is generally the best kind of outlet.

Diversions are also used to channel runofl water from
distant areas into storage reservoirs or stock ponds.

Strircrorrine.—This is a protective practice that con-
sists of growing crops in alternate bands or strips. One
band is planted to a tall, leafy crop that leaves a large
quantity of residue. The next band either is planted to a
low-residue erop or is left fallow. Crops suitable for the
protective bands are grain sorghum, forage sorghum,
sudangrass, and tall perennial grasses. These crops pro-
tect the companion low-residue erops from sand blasting
by wind and also protect the soil after the companion crop
is harvested. On a highly erodible soil such as Penistaja
fine sudy lonm, the strips that arve fallow or are planted to
]t)\'\'_-l‘(‘si{fgl[: crops sllmlltll be listed before the windy season
begins, Listing controls local blowing and limits accumu-
lation of soil in the bands of high-residue crops,

Figure 27 —Snow-topped furrows on Will loam, 1 to 6 percent
slopes. Contour farming helps to hold moisture where it falls and
limits erosion.

Crorrixe sysTEMS,—A good cropping system conserves
the soil, uses available moisture efliciently, protects the
soil from wind and water erosion, helps to control weeds,
insects, and disease, and fits into a long-time plan for land
use that is feasible and economically sound. In the Tor-
rance Area, a cropping system should inelude crops that
provide maximum resistance to wind during March, April,
and May, when the risk of wind erosion is greatest. Con-
servation cropping systems are applicable to all the
arable soils of elimatic zone 4 that ave used for dryfarming,
mainly those of the Penistaja, Alicia, Manzano, and Witt
series,

Management of dryland soils by capability units

This seetion gives information about the soils that are
placed in dryland capability units, Those soils that are
snitable for t]l'yl:ml.] generally need management that dif-
fers from that needed on the same soil if it is irrigated.
Many of the soils that are suitable for dryland also oceur
in the drier parts of the Area and are suitable for range,
Such soils need different management.

In the following pages each dryland capability unit in
the Torrance Area is discussed, and suggestions for the use
and management of the soils are given. To find the capa-
bility classification of any given soil, refer to the Guide to
Mapping Units.

DRYLAND CAPABILITY UNIT IVe-3

This unit consists of deep and moderately deep. well-
drained, level to moderately sloping upland soils of the
Alicia, Clovis, Harvey, Wilcoxson, and Witt series. These
soils are friable and medium textured or moderately fine
textured,

All of the soils in this unit are subject to severe wind
erogion unless they have a cover of crop residue or are
otherwize protected.

The uneroded soils ave easy to till, are moderate in fertil-
ity, and are readily permeable to roots, air, and water.
They have a moderate to high capacity to store moisture
because of their depth and because their subsoil is mod-
erately fine textured, They are subject to moderate sheet
and rill erosion during periods of heavy rainfall. The Witt
clay loams in this unit are examples of soils that have
already been damaged by wind evosion. They are low in
fertility and are less permeable to roots, air, and water
than the uneroded soils. They are also more difficult to till
and more easily compacted.

A crop of small grain or sorghum, either of which leaves
large amounts of residue, is needed about 2 years in 3.
Proper management of the crop residue adds organic
matter fo the soil and helps to control wind erosion. Listing
or chiseling may be necessary if the amount of residue 1s
not sufficient for control of wind erosion during the wind
season. Such emergency tillage has only a temporary ef-
fect, however, and may have to be repeated.

Lack of moisture, not lack of fertility, limits produc-
tion on these soils. Terracing and contour farming arve
ways of conserving moisture. Terracing also helps to keep
these soils from eroding, but it may not be necessary if a
drilled erop of small grain or sorghum is grown every year
and the residue is kept on the surface.

These soils ave better suited to production of native grass
than to cultivated crops, but if weather conditions are
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favorable, crop yviel {*‘110 good, Winter wheat, pinto beans,
grain sorghum, and corn are the main cultiv: ated crops,

DRYLAND CAPABILITY UNIT TVe4

This unit consists of deep, well-drained, level to mod-
erately sloping soils of the Penistaja sevies, These soils are
frinble and moderately coarse textured. They are on up-
land piedmont fans.

These soils are coarser textured than those in duryvland
capability unit IVe-3 and are more susceptible to erosion.
The hazard of wind erosion is severe if the soils ave lv
without protective plant cover. Moderate sheet and ril
erosion Is common after heavy rain.

All of the soils have medium internal drainage and a
moderate to high capacity to store moisture. The uneroded
sotls are moderate in fmnln(, and (ll)\(;lb nmi%t n'o at a
moderate to rapid rate. They arve casily tilled. The one
eroded soil 1 this unit absorbs water at a slow to nmdmale
rate, Tt is lower m fertility and s less easy to till than the
uneroded soils, and establis imw plants on it is more
difficult.

Growing high-residue crops 2 vears out of 3 and keep-
ing the residue on the surface are ways to maintain soil
tilth and f fertility. Low-residue erops, Cmh as beans, can
be erown a thivd of the time without causing soil deteriora-
tion, provided they ave :1]&01’}x:1ted with strips of high-
residue crops, such as sovbeans and corn, Terracing is
advisable where the slope exceeds 3 percent, unless high-
residile crops are grown every year.

If there 15 not mmun]x crop residue for protection against
wind erosion, emergency tillage with chisels or listers
should be resorted to as often as needed to control blow-
ing. Overtillage should be avoided; it breaks down the
clods and Teaves the surface smoother and more erodible,

Diversions and grassed waterwavs are needed in places
to intercept runofl from adjoining grasslands.

Because of the erosion hazavd, these soils are better
suited to grass than to cultivated crops, but they can be
used for cultivated crops, such as h(wm, wheat, and
sorghum, if an intensive cropping system is followed.

DRYLAND CAPABILITY UNIT IVew-1

This unit consists of deep, fertile, well-drained soils of
the Manzano and Prewitt series. These soils are friable,
medinm textured and moderately fine textured, and level
to moderately sloping. They are on flood plans and i
swales,

These are the most productive dryland soils in the sur-

vey Area. They respond readily to management, but they
are erodible and Rn ject to overflow, F mxlmo caused by
excessive runoff can be expected about once a vear, usually
n summer, (ﬁiloso—gxn\nnn H()l)m such as pinto beans and
wheat, are damaged hy the floods because some of the
plants are washed out and some ave covered with loamy
sediments. Flooding canses he\d(‘uf% and gullies in some
places, mainly where the s slope is more than 1 percent.
In most years, however, overflow is more beneficial than
damaging Decause if. supplies ad htmnal moisture. Wind
erosion is a problem on clean-tilled areas.

These soils are easily tilled. They are readily permeable
to roots, air, and water but will um}pd(f if Ilﬂod when
too moist. Thev have a high eapacity to store moisture.

A cropping system consisting of 2 years of a high-
residue crop, such as corn, fol Towed by 1 year of pinto
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beans is thc, system most con mmn]v followed in farming
these soils, Crop residue needs to be kept on the sur face
for ]nuto(ﬂ(m against wind erosion and headeutting.
Small grains grown year after year provide residue for
controlling erosion, provided the 1(*\1(1110 1s left on the sur-
face by >111 sble mulehing.

Wind erosion can be controlled temporarily by listing
or chiseling erosswise to the divection of the prevailing
winds, bhut frequent emergency tillage breaks down the
clods too finely.

Diversions are needed in some arveas to protect crops
from floodwaters. They may be used also to distribute
water more uniformly so as to \lm\ it down and lessen the
hazard of erosion. Crop rows should follow the direction
of watertlow, so that the furrows will be flushed free of
silt and trash and water will not pond and drown out
(',1'()1)»‘\.

These soils are suited to grass, but cultivated crops can
be orown if the amount of precipitation during the grow-
ing season is 11()1nml \mn] yum and corn for grain are the
main crops. Close-growing crops, such as w inter wheat and
pinto beans, ave suited, but th ey are often damaged by
{loods.

DRYLAND CAPABILITY UNIT Vie-l

Thiz unit consists of deep and moderately deep, well-
drained, friable soils of the Alicia, Clovis, Tarvey, Kim,
Ta Fonda, Penistaja, and Witt series. T hese are lmol to
strongly \]()})HIQ soilg on upland pi iedmont fans and ridge
(w\ls mu\ll\ in the eastern and southern parts of the Aren,
and i »()th climatic zones,

A\I hese soils have a moderate to high capacity to
store mmahne and have medimn internal drainage. They
are subject to severe wind and water erosion when not
protected with adequate cover.

The nneroded soils ave easily penetrated by roots, air,
and water. Runoff is slow to medinm.

The eroded soils were formerly cultivated but have been
abandoned. Most of the surface layer has been blown
awayv, and the less fertile, finer textured subsoil is exposed.
These soils absorb water more slowly than the uno)mled
soils, and runoff is medium to rapid.

These soils ave generally unxmta ble for dryfarming, be-

canse rainfall is seanty and erratic. They are better suited
to pmdmhon of native grass, Most of the abandoned fields
have been resceded to native grasses, but establishing
adequate stands has been dlfﬁmﬂ‘r These areas should
be protected from overgrazing until the plants are
well established.

DRYLAND CAPABILITY UNIT Vie-1
This unit consists of deep and moderately deep, mod-
srately coarse textured and coarse textured soils on up-
Lmd\ mostly in the central part of the Arvea and on the
Chupadera Mesa in the southern part. These are soils of
the Chupadera, Tgnacio, Ildefonso, Otero, Palma, Ped-
rick, alld Pomsm]a series. They are Tevel to strongly slop-
ing. They occur in both climatic zones and make up about

6 percent of the survey Area

Generally, these soils absorb water rapidly and have
medium to rapid internal drainage. They are Jow in fer-
tility and have a Jow to moder: e ea pacity to store mois-

ture for plants. Runofl is slow to very s slow.

These soils are generally nnsuitable for dryfarming,

because they ave « dronghty and susceptible to severe \\md
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erosion. They need adequate plant cover at all times for
protection against wind erosion. They should never be
illed or be grazed too closely. The hummocky surface
layer of some of the soils results from wind erosion.

DRYLAND CAPABILITY UNIT Vie-2

This unit consists of shallow to deep, limy, medium-
textured and moderately coarse textured soils of the
Dean, Harvey, Ildefonso, Penistaja, and Willard series.
These soils are nearly Jevel to strongly sloping. They oc-
cur on uplands in all parts of the Area, except in the
mountains, and are m both climatic zones, They make up
about 16 pmcont of the Arvea.

These soils are underlain by a high-lime layer at a depth
of about ¢ to 15 inches. T hr& layer is almost’ Jmpenotmbk
to roots and is slowly permeable to water and air. Runoff
is moderate to rapid, and internal drainage is medinm.
The moisture-storage capacity is low to moderate.

These =oils are not suitable for deyfarming, because of
shallowness, dronghtiness, and a severe hazard of wind
erosion. They are suited to production of native grass.
A plant cover adequate for profeetion against erosion is
essential,

BRYLAND CAPABILITY UNIT View-1
of deep, moderately fine textured,
moderately well drained soils of the Moviarty series. These
are alluvial soils on flood plh: mla and in swales in the west-
ernn and southern parts of the Arvea, They cceur in both
climatic zones and make up dhmﬁ 1 percent of the Area

These so1ls absorl water A fine-textured subsoil
enables them to hold a Targe amount of water. but the wa-
ter 1s often held =0 rwhﬂ\ that 1t 18 not readily used by
plants, Runoff is slow to medinm. and internal drain age
1s very slow to slow.

These soils usually are flooded about once each vear. Sed-
iments carried by floodwaters are harmful to grass when
deposited in thick layers. Headeuts and gullies often form
in overgrazed areas and in the low m‘ part of the swaleg
where the floodwater flows most v apidlv. \\ ater spreaders
and diversion (I,m)s help to limit erosion by &]m\mn down
the water and allowing more time for it to soak in. These
soils provide excellent sites for stock ponds becanse they
have a high content of clay and a high swelling capacity.
They are Thetter suited to oTass than to cultivated Cropy
Decause of the flood hazard and the visk of water erosion.

This unit consist

1”‘,»;‘

DRYLAND CAPABILITY UNIT View-2

This unit consists of deep, darlk-colored. well-drained
soils of the La Fonda, Manzano, and Prewitt series. These
soils are friable and are medinm textured and moderately
fine textured. They occur on flood plains and in swales,
moxﬂx in (*lmmt ic zone 5, They make up about 3 percent

fthe Arve:

These soﬂﬂ are susceptible to both wind and water ero-
sion and fto damage from overflow. Headents and gullies
are common but can be controlled by diversions and water

spreacders, which slow down the water and allow more
tmw. for it to soak in. The ke(lnnen deposited by flood-
waters are sometimes so thick that phn‘rs do not survive.
Ranch roads and livestock trails in many of the swales
are primary avenues for erosion. Water moves faster down
these roads and trails than it would throngh grassed chan-
nels, and headeutting and deep gullies vesult.

These soils absorb water at a slow to moderate rate and
have a high capacity to store moisture for plants. Runoff
is slow to medium, and internal drainage is slow to
medium.

These soils are suited to production of native grass, They
are susceptible to severe wind ervosion if they are
overgrazed.

DRYLAND CAPABILITY UNIT View-3

Tampico loam is the only soil in this capability unit. Tt
is a predominantly deep, dark- (o]oud well-drained soil
in mountain swales and on flood plains and in many of
the narrow bottoms of arroyos and stream channels in the
mountains. It occurs only in chimatic zone 4,

This soil is shallow to deep. In many aveas it is very
stony. Areas near flowing streams are wet much of the
time. T hey are subject to overflow from the streams and to
runofl from surrounding soils. Sediments carried hv flood-
waters are deposited along the streambanks and in thin
layers along the margins “of the arroyos. Gul les form
readily, (,\ccpi in areas where there are many cobblestones
and stones,

This soil is generally high in fertility and in organic-
matter content. It absorbs water at a moder ate to mpld

rate and has a moderate to high capacity to store moisture.
Runoff is slow to medium.

This soil 1s not suited to cultivation, because of the ero-
sion hazard and the overflow hazard and because in many
places it is too sloping or too stony. Tt is well smtod to
trees and is the most productive timbered soil in the Area.
There are sites suitable for campgrounds and pienic
facilities.

DRYLAND CAPABILITY UNIT VIs-1

Ihis unit consists of shallow to deep, gravelly, well-
drained soils of the Chilton, Encierro, hecb La Fonda,
Se dolle, Tesajo, and W ashoe series. These soils are nearly
level fo strongly _sloping. They occur on upland piedmont
fans and ridges in both climatic zones and make up about
2 percent of (he survey Area,

These soils absorb moisture at a moderate to rapid rate.
They are stightly suscepts ible to wind and water erosion.
Ruriofl is slow to med Hinm, and internal drainage is medium
to rapid. The La Fonda coils have a moderate to high
capacity to store mmkime but all of the other soils have
low moisture-storage capacity.

These soils are not &uite\{ to cultivation, becaus se they
are cenerally shallow and gravelly or their slope is too
strong. T he\ are well suited to arass, but plant density is
restricted in places by surface oravel. Some of the areas
are sources of oravel suitable for use in highway
construction and in masonry.

i

DRYLAND CAPABILITY UNIT Vis-2

This unit consists of deep, nearly level to strongly slop-
ing soils of the Alicia, Hassell. and Wileoxson serios, These
soils are medium textured and moderately fine textured.
They oceur on upland piedmont fans and on foothill crests
in both climatic zones.

These soils are moderately or slowly permeable. They
have a high capacity to store moisture, but the water is
held =0 tightly that it is not readily usdh]e by plants.
Runoff is medium to slow, and internal drainage is slow to
medium.
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These soils are not suited to cultivated crops, because

their subsoil is moderately fine textured or fine textured
and their sarface layer is firm. They are well suited to
grass.

DRYLAND CAPABILITY UNIT VIs-3

This unit consists of shallow to deep, saline-alkali soils
of the Duncan, Harvey, and Willard series, and of Blown-
out Jand. These soils are level to nearly level. They occur
on terraces i lake hasins in both elimatic zones and make
up about 4 percent of the Aren,

These soils absorb water at a slow to moderate rate,
They have a high capacity to <‘m1 e moisture, but if the
water s saline it is not ref adily absorbed by p!&nh Run-
ofl is very slow to \Iuw. and internal drainage is medium
to very slow, Soluble salts ocenr near the surtace in places,
as o result of the fluctuating water table and rapid
evaporation,

These zo1ls are not suited to enltivated crops, because
they ave alkali and saline and some are shallow. They are
suited to production of salt- and alkali-tolerant native

ALABSOS,

DRYLAND CAPABILITY UNIT Vs

This unit consists of shallow and moderately deep,
medium-textured soils of the DBernal, arnem, Drean,
Hagerman, \Lm/mm, and Tapia series and of the Slick-
spot land type, which is mapped as a complex with Bernal
soils. These =oils are underlain by caliche, bedrock, or
Tncustrine sediments, They oceur in }mﬂx climatic zones,

These soils absorh water readily and release it easily to
plants. They are slightly to moderately susc eptible to wind
and water erosion. Ihe\' are nni suited to dryfarming,
because they have a resty Tetive layer that limits water stor-
age and slows penetration by plant roots. They are well
suited to the production of nafive grass,

DRYLAND CAPABILITY UNIT VIfe-1

This unit consists of moderately sloping to very steep,
erodible soils of the Ta Fonda series and of Badland and
Rock outerop. The topography 1s rough and rolling and
includes nearly vertical canyon walls and mesa escarp-
ments, These areas occur in the e wtern and southwestern
paris of the survey Arvea, mainly in climatic zone 5 but
partly in chimatic zone 4. They make up about 3 percent
of the acreage,

dxposed red-bed sandstone and shale make up most of
this unit, but there are pockets of reddish soil 1 the many
small drainage channels. In some places on the (rwh of
slopes there are shallow soils that formed in material de-
rived from limestone, Runoff is rapid fo very rapid, and
water erosion removes the soil material about as fast as it
forms.

These coils and land types are suited only to grass and
sertb trees. T hey px ovide suitable habitats for some kinds
of wildlife. The plant cover is very sparse and should be
protected from overgrazing.

DRYLAND CAPABILITY UNIT Vife-2
This unit consists of shallow to deep, well-drained,
medium-textured soils on high mountains, These are soils
of the Erramouspe, Osha, Pinata, Salas, Stroupe, and
Turkeysprings series, They are stony and very strongly
sloping to very steep. They occur in both climatic zones
and make up about 2 percent of the survey Area.
These soils absgorlh moisture at a moderate to rapid rate,
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but they have a low to moderate capacity to store if.
Although slowed by surface stones and gravel, yunofl is
medinm to rapid, and consequently water erosion i a
severe hazard, Intoumi drainage is medium.

These soils support some grass and serub trees which
provide suitable habitats for wildlife. Cattle graze the
understory.

" DRYLAND CAPABILITY UNIT VIie-3

This capability unit is made up only of Steep vock land,
which consists of much barren rock mixed with shallow,
undifferentiated soils. Steep roek fand includes the faces
of mesa breaks or escarpments and the steep gide slopes
of ridges in the foothills. Tt occurs in all parts of the
survey Area and in both elimatic zones. It makes up about
2 percent of the acreage.

Runofl 1s rapid in Uiow aveas, and the hazard of water
erosion s severe. Wildlife find suitable habitats, There 19
soime vrass forage for Hvestock, but the vegetative cover
i sparse and should not be overgrazed.

DRYLAND CAPABILITY UNIT VIie-t

Thig unit‘ consists only of Trail loamy fine sand, 5 to 10
percent slopes, Thissoil xwéwp conrse textured, and nearly
level to ,\h(m;:]) sloping. It 18 droughty and erodible. 1t
ocenurs on uplands in hoth chimatic zones.

This soil absorhs water rapidly but has rapid
drainage and a low capacity to store moisture, 1t is low
in fertility and low iy organic-m mtm‘ content. Unless pro-
tected by ul@qu(\tc plant cover, it is highly susc oprii le to
wind erosion. The grasses should not be over grazed.

internal

DRYLAND CAPABILITY UNIT VIe-5

This unit consists of moderately deep and deep, well-
irained, medium-textured and moderately fine textured
soils of the Capillo, Jekley, Supervisor, and Tecolote
series. These soils are strongly sloping to very steep. They
ocenr in the monntains of the western and southern parts
of the survey Area, in climatic zone 4.

These soils .11»01,1) water at a moderate to rapid rate and
have a moderate to high capacity to store moisture. In-
fernal drainage is slow to medium.

These soils are forested and are suited to production of
timber. The present plant cover and surface litter hold
runoff and evosion to a minimum, but the runoft Immmos
excessive and the hazard of water erosion severe if the
vegetative cover is removed or destroyed. These areas ()ﬂ( r
food and shelter for wildlife.

DRYLAND CAPABILITY UNIT Vile-§

This unit consists of moderately deep to deep. medium-
textured, gently sloping to very steep \m]x of {]w Fortwin-
oate, Fuera, Osha, Pinata, Pino, and Wilcoxson series,
These soils occur in the mountaing of the western and
southern parts of the survey Area in clumatic zone <

These soils absorh water at a moderate to rapid rate and
have a moderate to high capaci ity to store moisture, In-
ternal drainage is slow fo medin.

These solls are forested. At present, runofl 1= checked
and erosion controlled by forest litter, stones, and shrubs,
but runofl will be excessive and the hazard of water ero-
ston severe if the vegetative cover is removed or destroved
by fire. Timber production and wildlife habitat ave
suitable uses.
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DRYLAND CAPABILITY UNIT VIe-7

This unit consists of shallow to deep, mmimmdvxmwd
and moderately coarse textured m()ﬂs of the Crest, Fuel '(1
Mirabal, Pinata, Iw olote, and Wil COXEON ser jes, and of
Stony alluvial Tane Hl@\(* coils are moderately sloping to
very steep. They ocenr in the monntains of the western (1 nd
southern parts of the Torrance Arvea, in climatic zone 4.

These =oils nbsorh water at a rapid rate, but their ca-
pacity to store moisture is Jow to moderate, Internal
drainage isslow fo mediun.

These soils are forested. At present, runofl is checked
and erosion controtled by Hw \(mut ative cover, stones, and
forest litter, but runofl will he excessive and x}*e hazard of
water erosion will be severe if the plant cover is destroyed
by fire or heavy logging. T fmber production (md wildlife
habitat ave suitable uses.

DRYLAND CAPABILITY UNIT VIIs-1

This unit consists mainly of very shallow and shallow,
medinm-textured and moderately coarse textured soilg of
the Bernal, La Fonda., Pastura, Pinon, and Travessilla
series, and of Rock land and Rock outerop. These are
nearty level to strongly sloping soils on crests and side
slopes of ridges in both climatic zones, They are under-
lain by caliche, shale. or sandstone bedrock. They malke

up abont 11 p“no it of the Area. -

These ~mla absorh water at a moderate to rapid rate.
Al have a low capacity to store molsture. except the La
Fonda ~<)13 which has a moderate to high capacity. In-
ternal di inage above the parent material is medinm. Run-
off is excessive when the root zone s saturated. The hazard
of wind and water evosion on overgrazed areas is severe.

These soils are suited only to production of native
grasses. The vegetation is sparse and should not Dbe
overgrazed,

DRYLAND CAPABILITY UNIT VHs-2

This unit consists only of Rance-G \'punm fand complex.
This complex occurs on barrven or nearly barren convex
ridee erests, in densely vegetated concave swales, and on
side slopes. On the ridge crests the soil material is gen-
erally no more than 2 inches deep over do yosits of soft
avpsum, In the concave aveas, it 1s as mue h ag 35 inches
(lvo‘{

The surface layer erusts easily upon wetting and drving
and =omewhat restricts root lwnen tion and the intake of
water, Runoff and iternal drainage are medium to rapid.
The Gypsum land part of this complex is droughty and is
easily eroded by wi xm and water,

This complex 1s better suited fo production of native
grass than to other uses. No commercial nse is presently
being made of the gypsum deposits, but such use may be

Y

feasible in the future.

DRYLAND CAPABILITY UNIT VIIs-3

Thigunit cons]\{w)l shallow and moderately deep, rocky
soils of the TIldefonso. Laporte, Pinata, Stroupe. and
Washoe series, and of Rock outerop and Stony steep land.
These soils and land types are moderately sloping to very
steep. They occur in the mountain foothills, mainly in ch-
nmr'“ zone 4 but to a lesser extent in climatic zone 5.

These soils absorb water at a moderate to rapid rate, but
thev have a low capacity to store moisture because they are
shallow and rocky. Internal drain: wee is medium (o rapid.
Surface vock and the plant cover help to check runoff and
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Limit erosion, but runoff will be excessive and erosion
severe if the vegetation is destroyed by five or overgrazing.
These soils are better suited to production of native grass
than to other uses. Most areas provide enoungh food and
cover for wildlife, Stone and gravel taken from these areas
15 suitable for roadbuilding.
DRYLAND CAPABILITY UNIT VIIs—

This unit consists of deep, saline-alkall soils of the
Karde series. These soils occur on the leeward bl(](}b of
salt lakes in climatic zone 5.

"These soils are droughty becanse they tend to crust over
casily upon wetting and dr ying, and the crust causes much
of the moisture to run nll The capacity to store moisture
is moderate, but if the water is strongly saline it 1s not
readily absorbed by pl.m’rs The soils are moderat ely stable
when protected with sufficient plant cover, but they erode
easily when overgrazed. In some places windblown de-
posits are being continually added to these soils, and estal-
lishment of grass is slow.,

These soils are suitable only for production of native

orass,
= DRYLAND CAPABILITY UNIT VIIs-1

This unit consists of Badland and Rock outerops and
siides. These land types oceur in both climatic zones,
mainly in the | 00thl!}< and mountains. They are mostly
barren rock or exposed parent material. The acreage is
not extensive,

These areas ave not suited to crops, to grass, or to timber,
because they are too rocky or too steep. The vegetation
consists of seattered clumps of grass and, here and there,
a coniferous tree, These aveas are > suitable only for wildlife
habitats, or, possibly, for recreational uses.

Estimated yields of dryland crops
The estimates of yields given inftable 6 hre averages that

an be expected over a per iod of years and may not apply
tn a specific field for any particular vear. T hese estimates
are [m\ofl on fert 111t\' trials carried ont in New Mexico and
on mnformation adthel ed through interviews with farmers,
ranchers, and other informed persons,
The table shows estimates of yields under two levels of
management. The figures in columns A represent yields
that can be e\puted under an average level of manage-
ment. Those in columns B represent yields that can he
expected under a high level of management.
Under an average level of management, one or more of
the following is assumed—
1. Crop residue is not properly managed.
2. lehoo alone is used to control wind erosion.
3. Rainfall is not consm'\"ed, and runoff and water
erosion are not controlled.

4. The soil is compacted by being cultivated when
wet or is pulverized by excessive tillage.

5. Control of insect pests, plant diseases, and weeds
is irregular or Llchmg

6. Preparation of the seedbed 1s poor.

7. Var 1(‘fIOS of crops are not mltal)lo

Under a high level of manaoement, all of the following
are hmme(l—

1. Wind erosion ig controlled by proper use of crop
residue and, if necessary, by emergency tillage.
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TapLe 6.—Estimated average yields per acre of principal dryland crops under two levels of management

[Columns A show vields to be expected ninder an average level of management; columms B, vields to be expeeted under a high tevel of manage-
ment. Only the soils used to a significant extent for the specified erops are listed]

If anvual rainfall is—

6 to 10 inches 10 inches or more

0 to 6 inclies
Soil !
Wheat Pinto
beans
A BLA DB
Bu.p Bu. Cwt. Cwt.
Alicia loam, 1 to 6 pereent slopes_........ 3 4 1 2
Clovis loam, 0 to 5 pereent slopes. - 3 4 ! 2
Manzano loam, 0 fo 1 pereent slopes. ... 4 5 2 3
Penistaja fine sandy loam, 0 to 1 percent
Slopes. 3 4 2
Penistaja fine sandy loam, 1 to 6 pereentslopes o 3 4 2
Penistaja sandy elay loam, 1 to €& percent
slopes, eroded_____ . ... 2 3 | 2
Witt loam, 0 to 1 percent slopes_ . ... 3 4 1 2
Witt loam, 1 to 6 pereent slopes_.. BT - 4 1 2
Witt clay loam, 0 to 1 pereent slopes, eroded_ .} 3 4 1 2
Witt clay loam, 1 to 6 percent slopes, eroded._ 2 3 1 2
Witt-Harvey loams, 0 to 3 percent slopes..._ 3 4 1 2

Corn Wheat Pinto Corn Wheat Pinto Corn
beans boans

A B A B A B A B A B A B A B
B o e, . Coeto ol P Ree o P B, L Qi Cwt. i DBuo o I

3 { 6 S 2 3 S110 ] 15118 4+ 5 15 S
3 4 7 9 3 4 9 1t 1720 5 6 7 20
{ 5 S 10 1 5010 012 200 25 6 820 25
3 1 7 9 3 4 9 11T 20 5 617 20
3 4 G S 2 3 S 1001518 4 y 15 18
2 3 6 S 2 3 7 91316 AT 16
3 4 7 9 3 4 911 1720 5 6 37 20
3 4 6 s 2 3 S0 150 18 4 5 15 I8
3 4 G s 2 3 S 10015 1 IR 4 50015 18
2 3 ! 6 I 2 5 700013 2 310 13
3 4 G 8 2.3 S 10 15 I8 4 5 15 I8

2. Rainfall is conserved and water erogion is limited
by controlling runofl by means of terraces and di-
versions and by contonr tillage.

3. The soil is tilled when the moisture content is such
that clods will form but excessive compaction will
not result.

4. Suitable varieties are planted at the proper time
and in well-prepared scedbeds.

5. Insects, disease, and weeds are controlled.

In the Torrance Arvea, vields of dryland crops are more
divectly related to the amount of precipitation and to the
time of vear that it falls than to differences among fhe
soils. For this reason, three estimates arve given for each
soil under each level of management. Each estimate is
based on a specified amount of effective precipitation dur-
ing the growing season, For wheat, the growing season
is considered to be the months of September through June.
For corn and pinto beans. it is considered to be the months
of April through September.

The minimum amounts of precipitation that can be con-
sideved effective are half an inch in 1 day between May
1 and September 30 and a fourth of an inch in 1 day be-
tween October 1 and April 30. During the May-September
period, a fourth of an inch is effective if half an inch oc-
curs on either the preceding or the following day. Smaller
amounts of precipitation evaporate quickly and add Tittle
or nothing fo the reserve of moisture in the soil.

Soils used only for range are not listed in table 6.

Use of the Soils for Irrigated Crops

This section discusses the management practices needed
to protect the soils from erosion and to maintain tilth and
fertility in irrigated soils in the Torrance Area. The irri-
gated soils are mainly in the vicinity of Moriarty, Estan-

cia, and Willard, Other small areas are in the Encimo
Basin and in the vicinity of Manzano. The principal irri-
eated crops are alfalfa, corn, potatoes, sugar beets, pinto
beans, barley, and wheat.

Some of the practices needed to manage the irrigated
soils of this Area are discussed in the following pages.

TrricaTioN —Af present, only about 21,800 acres in the
Torrance Area is irrigated, mainly areas of Manzano,
Willard, and Wit soils. The irrigation water comes mostly
from wells. Most of the pumps are powered by hutane,
natural gas, or electricity, but a few are diesel powered.
Most of the wells yield 400 to 1,000 gallons per minute. In
the vicinity of Willard, MeIntosh, and Moriarty, there are
Targer wells that yield 1,000 to 2,000 gallons per minute.

In the Estancia Valley, the availability of underground
water for irrigation varvies from one place to another. At
Bstancia, the water table is near the surface, but in the
western part of the irrigated avea it is at a depth of 200
feet. In most wells water is pumped from a depth of 70
to 120 feet.

Generally, the quality of the jrrigation water is good,
but some of the wells n the lower part of the Istancia
Lake Basin near the playa lakes contain harmful amounts
of sodinm. Crops grown in these areas are stunted and
seldom reach maturity.

Furrow and border irrieation systems are the most com-
mon. Furrow irrigation is used for most row crops and
truck erops grown on gently sloping areas of such soils as
Witt loam. Border irrigation is suitable for drilled
legumes, irrigated pasture, and small graing grown on
nearly level areas of such soils as Manzano loam and Wil-
Jard loam. Some farmers use reservoirs or overnight stor-
age tanks to collect heads of water adequate for irrigation.
Tn some places water from two or more wells is combined
to supply enongh water for one field.
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Sprinkler i)']‘ig‘:mon 18 used on such soils as Pedrick
loamy fine sand, where water intake is rapid.

Waste of irrigation water increases pm Inetion costs and
may damage Doth soil and crop. Much rrigation water is
Jost when it is con weved n open earthen ditel 1e5, (‘q)(*( 1ally
on soils such as Idefonso fine sandy loam, 0 to 2 pouont
slopes, Seepage canses much of the Joss, Dut evaporation
accounts for substantial foss on hot days. Weeds in irriga-
tion ditches not only use the water hut also Increase the
seepage loss. Underground pipe or conerete lining in
carthen ditches helps to reduce the water Toss and to dis-
tribufe the water evenly,

A well-designed conservation irrigation system mini-
nilzes erosion (Lmnwe* and lmits loss of water. In p} anning
an irrigation systen, it is important to know how fast the
soil absorbs water, how mueh water it will hold, and how
much 1= available to plants. A Clovis loam, for example,
vill absorh water move slowly than a Pedy 1<] loamy fine
sand. Technieal help in planning a conservation irrigation
svatern 15 available through the local office of the Soil
Conservation Service.

Kiﬂ\}@\(;;ﬂ}»]!«:xw‘ 037 CROP RESIDUE—Leaving crop residue
on or near the sarface is a way to prof mi the soil from
erosion, T’Lo’reoﬂ(m 15 needed especially in fall, winter, and
spring, when soil blowing is most likelv. After }(n\csf
the vesidue is u&uﬂl Teft undisturbed T]mmwh the winter.
When the seedbed is preparved in spring, the residue is then
incorporated into ﬂw soil. Leaving the residue on the sur-
face through the winfer provides a cover that protects the
soil from evosion, It (ﬂm mmproves the water-intake rate,
vedices evaporation of o1l moistare, helps to maintain the
organic-matter content, an d preserves soil structure,

The amount of residue (U is needed to provide protec-
tion varies according to the surface texture of the soil,
Soils that have a coarse-textured surface layer, such as
Pedrick loamy fine sand, need more crop residue to protect
them than do soils th A,t have a medium-textured surface
Tayer, such as Witt Joam, 0 to 1 percent slopes.

Crorriza sysress—Cropping systems are used to im-
prove or maintain tilth: to limit erosion: to help control
weeds, and disease: and to bring the bhest cash
veturn. A eropping system consists of a '\eqnmuo of crops
i which soil-improving erops halance soil-deplet no CrOp.
The Trequency of growing soil-improving crops depends
on the severity of the erosion hazard and the limitations of
the =oil. A deep, loamy soil, such as (Imls Joam, 0 to 5
percent slopes, dm*» not need a soil-improving erop in the
rotation as often as a deep, sandy sml 41(]1 as Pedrick
loamy fine sand. Grasses and sucli legumes as alfalfa and
sweetclover are soil-improving crops. Thev should be
fertitized and the vesidue Incorporated 11ito the soil in the
last yvear of the rotation. Small graing and sorghum can
e uzed as soil-improving CTOpS it Targe m’onnh <>f vesi-
due are returned (o the soil, if nitrogen is added to hasten
decomposition, and if Targe amounts of residue are turned
under,

Cover crops are wa orowing crops that are grown
between seasons of regnlar (mp\ pﬂmanh for so1l pro-
tection and improvement. They are most commoniy grown
on the coarser textured nm](, such as Willard fine sandy
loam. The main cover crops arve small grains, vetch,
w m‘rer peas, and sweetclover. ' /

wizarion —Irrigated crops need commercial fer-
“or barnvard manwre. Most soils in this Area ave

insects,
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deficient in nitrogen and phosphorus. They generally have

enough potash for plant growth, but more potash 1s often
’Lppl]td to improve the keepmﬂ qlmhf} of truck erops. The
amount, and kind of fertilizer to be applied should be
determined by soil tests. Barnyard manure nnprm es the
condition of the soil and pm\]de\ nutrients that plants
need. It 1s in short supply in the Torrance Area, but some
is available from dairies and feedlots,

Manzano soils on {lood plams are the most fertile of the
irvigated soils in the Area. Willard soils have a naturally
high content of potash but a low content of nitrogen and
p]m\pl ate. The coarser textured soils, such as those of
the Pedvick, Tldefonso, and Willard xeues benefit most
11 om additions of barn, ard manure buauso they are low
in inherent fertility.

Areas from which part or all of the topsoil has been
removed by leveling should receive heavy applications of
barnyard manure, or else they should be well fertilized
and planted to a soil-improving crop the first yvear after
leveling.

MinTarom 'J‘LLL,\(';E.~\[inimnm tillage is important in
the Torrance Area. Exc (‘&*]\(‘ ‘[]Ud“(‘ breaks down soil
structure, compacts the soil, and reduces pore space. The
surface then tends to puddle and crust and to take in less
water and air, and plant growth is retarded. Tilling the
soils when the moisture content is too high ¢ causes sur rlace
(()mpﬂ('tlon partienlarly if the surface hwr is loam or
elay loam, such as that of Witt clay loam, 0 to 1 percent
slopes, eroded. Surface (,%()]np‘wthm can be avoided by
reducing the number of tillage operations, by not tilling
when the soil is wet, and by varving the depth of UH,\“{*
to reduce the probability of formation of a plowpan.

Management of irrigated soils by capability units

The capability elassification of an irrigated soil in the
Torrance Area differs from the capability classifieation of
the same soil when 1t is used for (h"\']ﬂ]]d. For this reason,
two sets of (’z\)mbiiif‘\' wnits are described. One set deseribes
the capability of the =oils when they are irrigated, and the
other set describes the capability of the soils when used for
dryland.

The classes; subelasses, and capability units recognized
for irrigated soils are described in the following outline.
Then, the irrigated capability units of the Area are dis-
cussed, and snggestions for the use and management of the
sotls are given, To find the capability ¢ lassification of any
aiven soil, refer to the Guide to M: apping Units,

(flaa:\“ IL. Soils that have some limitations that reduce the
cholee of plants or that require moderate conservation
practices.

Subelass ITe. Soils that ave subject to severe wind or
water erosion if they ave cultivated and not pro-
tected.

Unit Ile-1. Deep and moderately deep, well-
drained, medimm-textured and modm ately fine
textured, nearly level soils that have a high-Time
Tayer in the substratum,

Subclass TTew. Soils that are subject to severe wind or
water erosion and overflow damage.

Unit TTew—1. Deep and moderately deep, fertile,
well-draimed, medinm-textured, nearly level
sotls in swales and on flood plains,
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Class TTI. Soils that have severe limitations that reduce
the choice of plants, or require special comservation
practices, or both.

Subelass IITe. Soils that are subject to severe wind
or water erosion if they are cultivated and not pro-
tected.

TUnit IITe-1. Deep, well-drained, medium-tex-
tured and moderately fine textured, gently
sloping soils that have a high-lime layer in the
substratum.

TUnit I1Te-6. Deep and moderately deep, limy,
well-drained, medinm-textured and moderately
coarse textured, nearly level to gently sloping
soils.

Subclass TITs. Soils that have severe limitations be-
cause they occur over lacustrine sediments or be-
cause they are moderately alkaline.

Uit 11Ts-1. Shallow and moderately deep, well-
drained, medium-textured and moderately
coarse textured, nearly level soils over lake
sediments.

Tnit T1Ts-4. Deep, medium-textured, nearly level,
moderately alkaline soils on Iake terraces.

Class 1V, Soils that have very severe limitations that re-
strict the choice of plants, require very carveful man-
agement, or both,

Subelass ITVe. Soils that are subject fo very severe
wind or water erosion if they are cultivated and not
protected,

Uit 1Ve-1. Deep and moderately deep, limy,
well-drained, medinm-textured and moderately
coarse textured, gently sloping to moderately
sloping soils.

Unit IVe-2. Moderately deep, coarse-textured,
nearly level and hummocky =oils overlyimg lake
sediments.

Subelass TVs. Soils that have very severe limitations
hecanse they ave very shallow and severely eroded
and becanse they overlie lacustrine sediments.

Unit TVe-2. Very shallow, medium-textured, level
to nearly level, eroded soils overlying lake
sediments.

IRRIGATED CAPABILITY UNIT Tle-1

This unit consists of deep and moderately deep, well-
drained, upland soils of the Clovis, Tarvey, and Witt
series. These are medimm-textured and moderately fine
textured soils that have a high-lime layer in the sub-
stratum. They make up about 20 percent of the irrigated
acreage. Only those areas where the slope 1s 1 percent or
less are assigned to this capability unit,

These =oils are moderately fertile, and they hold a good
supply of moisture for crops. They are subject to severe
wind erosion unless adequate erop residue s left on the
surface. The plow layer of the Witt clay loam is easily
compacted and tends to crust over more readily than that
of the other soils,

These soils are suited to all of the erops generally grown
in this Area. Alfalfa, potatoes, pinto beans, and corn for
silage ave the main crops. Truck erops, such as lettuce,
carrots, onions, and tomatoes, are well suited, but they
are not grown extensively, because there is not enough
demand.

Tn managing the =oils of this capability unit, it is neces-

sary to use irrigation water efficiently, to maintain fer-
tility of the soil, and to keep crop residue on the surface
for protection against erosion. Tillage that roughens the
surface and brings up clods is a common practice if the
amount of crop residue is not adequate. Crop rotations that
include a high-residue crop, such as small grain, 1 year
out of 8 will improve the soil and limit erosion. Clean-
tilled crops, such as potatoes or pinto beans, can be grown
2 years in succession without depleting the fertility of the
soil or increasing the erosion hazard. Growing alfalfa or
perennial grasses in a long-term rotation will Improve
tilth and permeability. Barnyard manure or commercial
fertilizer is usually needed to maintain productivity.

Both sprinkler irrigation and surface irrigation are
suitable. but evaporation losses are normally less if sur-
face irrigation is used. Underground pipelines or concrete-
lined ditches reduce loss of water and cut irrigation costs.
Tand leveling where needed will also reduce costs.

IRRIGATED CAPABILITY UNIT Iew-1

This unit consgists of deep and moderately deep, fertile,
well-drained soils of the Manzano series. These soils are
medinm textured and nearly level. They occur in swales
and on flood plains.

These are the most fertile and productive irrigated soils
in the survey Avea, They have a high content of organic
matter. They are permeable to roots, air, and water, and
their water-storage capacity is high. Internal drainage is
medium to slow. Tn places the surface layer is clay loam
that is easily compacted when moist and has a tendency
to erust over when wet,

Manzano loam, 0 to 1 percent slopes, is flooded once or
fwice a vear, but Manzano loam, saline substratum, 0 to 1
percent slopes, is flooded only about once in 5 years. Water
erosion does more damage to these soils than wind erosion.
[Teadeutting oceurs in areas where the water flows swiftly,
and sedimentation occurs in aveas where the water flows
slowly. Close-growing crops are more seriously damaged
than tall crops, such as corn and grain sorghum. Over-
flow that occurs about the time crops need Irrigating is
beneficial.

Al of the crops suited to thizg Area are grown on these
coile, Alfalfa and silage corn [fig. 28] are the principal
crops. Alfalfa is often damaged Dy overflow when the
hay is down or in bales drying 1n the field hefore
stacking. Pinto beans are often damaged while lyving
in windrows and stacks before being threshed. In years
when rainfall is above normal, close-growing crops
ave likely to fail.

A cropping system in which a soil-improving crop, such
as alfalfa, is grown half the time helps to maintain fer-
tility and productivity and keeps soil loss to a minimum.
Two years of corn grown for silage should be followed by
9 vears of small grain, and the residue from the grain
should be turned under to add organic matter and im-
prove tilth, Pinto beans, potatoes, and sugar beets do not
Jeave enough residue for control of erosion. If these crops
are orown, tillage methods that leave the surface cloddy
and rough should be used.

Diversions can be used in places for protection from run-
off, particularly on Manzano loam, saline substratum, 0 to
1 percent slopes.

Both sprinkler irrigation and surface irrigation are suit-
able, but surface irrigation is the more common. Concrete-
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Figure 28—Corn on Manzano loam, 0 to 1 percent slopes. The
surface soil has crusted and cracked upon drying.

lined ditehes or underground pipes reduce loss of water
through evaporation and seepage and thus cut irrigation
costs, Land leveling is advisable for areas that are rough
or too steep to be wrrigated efficiently.

IRRIGATED CAPARILITY UNIT Ile=1

This unit consists of deep, well-drained, gently sloping
soils of the Witt series, These soils are medium textured
and have a lligl)~fillln |n.1.'[rr in the substratum.

The Witt loam in this unit is subject to severe wind and
water erosion if it is not protected with adequate plant
cover. It is moderate in fertility and in organic-matter
content. Tillage is easy, but deep tillage should be avoided
becanse it will bring up the finer textured subsoil and in-
crease the clay content of the plow layer. The increased
clay content makes the soil less permeable and harder
to till.

The Witt clay loam is eroded. The surface layer and, in
places, part of the subsoil have been lost through erosion.
This so1l 1s low in fertility and low in organic-matter
content. It is hard to till, and the surface layer crusts
over easily upon wetting., It absorbs water slowly and is
easily compacted. ("tmh‘nlliniu' wind and water erosion is
the main problem in managing this soil.

These soils will compact if they are tilled or grazed
when too wet, Compaction destroys the structure and re-
tards penetration of roots and movement of air and water;
it also mukes plowing more difficult. Permeability is
moderate to slow, and moisture-storage eapacity is high.

All of the locally adapted crops are grown on these soils.
Alfalfa, corn, potatoes, and pinto beans are the most
COHNINon J.!]'CI[IS_

A eropping system in whieh soil-improvement erops and
high-residue crops are grown half the time will improve
tilth, lessen the erosion hazard, increase fertility. and
imﬁ)rm'e the water-intake rate, Crop residue left on the
soil after harvest adds organic matter and makes the soil
more friable and less subject to compaction and erosion.

A common rotation consists of 5 years of alfalfa, 2 years
of corn, and 1 year of potatoes. Alfalfa is often planted
with a nurse crop of oats for protection against soil blow-
ing. The oats will also break the soil erust, should one form
before the alfalfa sprouts,
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Tillage should leave the soil rough, for proteetion dur-
ing the windy season. Soil that has been leveled and is
being prepared for planting can be protected against blow-
ing by being kept moist, The risk of water erosion can be
reduced by irrigating on the contour with small heads of
water.

Leveling in preparation for irrigation is a common
practice. C'uls made in leveling should not be so deep that
they reach the limy substratum, At least 8 inches of soil
suitable for tillage should remain after the cuts are made.
Whether the soils are leveled or not, the use of commercial
fertilizer and heavy applications of barnyard manure
will increase fertility. Plowing under green-manure crops,
such as sweetclover or alfalfa, improves the physical con-
dition of these soils. Conerete-lined ditches or undergronnd
pipes reduce water loss and thus cut irrigation costs, Both
sprinkler irrigation and surface irrigation ave suitable,
but surface irrigation is the more common,

IRRIGATED CAPABILITY UNIT Iife-6

This unit consists of deep and moderately deep, well
drained, friable, limy, upland soils of the Harvey and
Ildefonso series. These soils are medinm textured and mod-
evately coarse textured. Only those areas where the slope
is 2 pereent or less are assigned to this capability unit.

These soils are easily eroded by wind unless an ade-
quate protective cover is kept on the surface during the
windy season. They are subject to water erosion if large
heads of irrigation water are used,

These soils absorh water readily, and they have a mod-
erate to high capacity to store moisture for plants, They
are easily tilled, but most plant roots are confined to the
less Timy upper layers, Fertility is low, and the organie-
matter content is low,

Alfalfa, corn, sorghum, and barley are suitable erops.
For control of erosion, a high-residue erop, such as barley,
should be grown 2 years out of 3. Perennial grasses and
legumes grown for pasture in long rotations protect the
soils from erosion and improve fertility. Green-manure
crops and heavy applications of barnyard manure increase
fertility and add organie matter, Clean-tilled erops seldom
leave enongh residue for protection against erosion. Till-
age that leaves the soil rongh and eloddy is advisable.

Both sprinkler and surface irvigation are suitable, but
surface irrigation is the more common. Underground pipe
or concrete-lined ditches reduce loss of water through
evaporation and increase the acreage that can be irvigated
with a given amount of water, and thus ent irvigation costs,
Land smoothing is needed in areas that ave too rough to be
irrigated efliciently. These soils hold about 114 to 2 inches
of water per foot.

IRRIGATED CAPABILITY UNIT Ils-1

This unit consists of nearly level, shallow and mod-
erately deep, well-drained, limy soils of the Willard series.
These soils are medinum textured and moderately conrse
textuved. They overlie lake sediments in the lake basins,
‘They make up about 18 percent of the irrigated acreage,

These soils are subject to severe wind erosion when not
protected with adequate cover. They are easily tilled and
readily permeable to roots, air, and water. They are low
in fertility and in organic-matter content and are
droughty. The depth to lacustrine sediments ranges from
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about 10 inches to 30 inches but is most commonly about
16 inches.

Crops that grow well in mildly to moderately alkaline
soils ave suitable. Alfalfa, corn, sugar beefs, irrigated pas-
ture, and small graing ave the main crops. Pinto beans,
potatoes, and other truck ¢ rops are not suited. An examyp le
of a suitable crop rotation is 6 years of alfalfa, followed by
2 vears of corn, then 1 year of barley. One \(’dl of sugar
heets can be grown instead of the corn. Croj ) residue should
be mixed with the surface soil to make it les%mnt to ero-
sion and to inerease fertility, If there is not enough crop
residue., the soilx should be tilled deeply enough to bring
up clods. Irrigated pasture of alfalfa or \(‘”()\V <i<)\m
orchardarass, and smooth hromegrass is a good soil-im-
proving misture, Pastures should be fenced into three or
more areas to allow rotation of grazing.

Conerete-Tined ditehes, Undm'nmund pipe, or portable
pipe should be used with all t\pos of rrigation systems.
Some areas have to be leveled before they can be irrigated
efficiently,

IRRIGATED CAPABILITY UNIT His-1

Marvey Toam, alkali, is the only soil in this capability
unit. Tt is a deep, medium- fO\fmod nearly level soil on
lnke terraces. In most places it is nmdm‘ltoh alkaline, but
in many areas southwest of Estancia it 1s strongly alka-
line, This goil makes up about 8 percent of the rigated
acreqage,

This =oil is subject to wind erosion if it is not protected
with adequate plant cover. It absorbs moisture at a slow
to moderate rate; internal thanmw is slow to moderate.
It compacts easily and is often difficult to plow. The sur-
face layer tends to run together and to crust over after
Deing frrigated. In some areas the surface layer is fine
sandy loam, and in these areas the soil is normally less
alkaline and more permeable to roots, air, and water. The
water table is sometimes within 5 feet of the surface.

Only alkali-tolerant crops, such as alfalfa, barley, sugar
beets, and corn, are grown on this soil. ]111;:;1&)(1 asture
is also well suif Ced.

This soi] needs to be leveled before it is irrigated. It
should be leached every year before planting time unless
the crop 1s n pmonnm] and then a leaching irrigation
should be applied in spring before time for <>‘mwth to
begin. Chemical amendments, such as gypsum, bﬂ“ﬂ]' or
<ulfurie acid, may improve this soil, but they \h(mM be
applied to small test aveas before 1‘119\ are applied to w hole
fields, Tf chemieals ave used, they should be applied before
the Teaching irrigation. Teavy (Lpph(' ations of barnyard
manure Improve tilth and permeability. Deep ¢ hiseling
might improve internal th“unawe Growing deep- rooted
and fibrous-rooted erops improves the | )hvsw al condition
of this soil.

A crop rotation consisting of 6 years of irrigated
pasture (alfalfa or vellow clover, orchardgrass, and
smooth bromegrass), followed b iy 2 years of b‘u]e and
1 yvear each of corn and sugar beets improves the soil and
Ioop& wind erosion to a minimum. For additional soil
improvement, the irrigated pasture plants could be turned
under as a green-manure crop in the sixth year.

Surface irrigation is the best method for use on this soil.
Conerete-lined ditehes or under aground pipes reduce loss of
water through seepage and evaporation.

308-922—G9 b6

IRRIGATED CAPABILITY UNIT IVe-1

This unit consists of deep and moderately deep, well-
drained, limy, upland soils of the ITarvey and Ildefonso
series. These soils are medium textured and moderately
coarse textured. The Harvey soils in this unit have a slope
range of 1 to 3 percent, and the Ildefonso soils have a slope
range of 2 to b per('enf.

These soils absorh water readily, and they have a
moderate f() high 11)(1(1t\* to store moisture. They are
droughty, however, because they have a high content of
Jime and hecause the Tl lefonso soil contains gravel. They
are low in 'f'oltilit and low in content of organic matter.
They are readily penetrated by plant roots, but most roots
are mnﬁnc(l t() ‘the less limy upper layers. They compact
easily, especially if they are tilled or trampled by live-
stock when wet, They are subject to severe wind and water
erosion,

Alfalfa, irrigated pasture, and small grains are suitable
crops. Low-residue row crops are less dependable and
should be grown not more than 1 year in 3. Long-time
rotations that include Tegumes and perennial grasses will
increase fertility, maintain the mn:mw matter confent,
and improve tilth, W h@n small graing are grown in the
rotation, the resicue ghould be left on the surface for DPro-
tection against wind erosion. Tillage should leave the soils
rough and ¢ loddy so they will be resistant to erosion.

These soils can be irrigated on the contour with Jmm\\
but they can be irvigated more efliciently if leveled. C uts
deep enough to expose the high-lime layer should be
avoided. Normally, cuts of 8 to 10 inches leave enongh soil
material above the high-lime layer for tillage and plant
erowth. After kwhna, the ap) )]1(”11101) of 10 ‘r()n& of barn-
vard manure per acre will increase productivity. All crops
Should be fertilized in accordance with results of soil tests
and according to the needs of the crop to be grown. Deep
chiseling may be necessary to lkeep (omputum to a
minimuim.

These soils can be irrigated with sprinklers, but care
must be taken to avoid excessive runofl, which would canse
erosion. Portable pipe, concrete- lined’ ditehes, or under-
around pipe will reduce Joss of water and eut irrigation
costs.

IRRIGATED CAPABILITY UNIT IVe-2

This unit consists of moderately deep, coarse-textnred,
nearly level and hummocky soils of the Pedrick series.
These soils formed over lInke sediments.

These soils are subject to severe wind erosion because
they are coarse textured and unstable. They are ecasily
tilled and are veadily penetrated by plant roots. They
absorb water rapidly, but they have a low mpd('n‘\ to
store 1t. Intemm] drainage is rapid. Fertility and the or-
ganic-matter content are very Jow.

The kinds of crops that ean be grown on these soils are
limited. Growing hwh residue crops, such as small grains,
vear after year or in rotation with irrigated pasture, pro-
vides the best protection against wind erosion. The residue
also increases fertility and maintains the organic-matter
content. Returning crop residue to the soil after harvest
1s another way to control erosion. Tillage that roughens
the soil can be resorted to if the soils st art to blow.

These soils are suited only to gpnnk]or irrigation. Port-
able pipe or underground pipe is essential for eflicient
irrigs Itmn.
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IRRIGATED CAPABILITY UNIT IVs-2

Willard Joam, eroded. is the only soil in this capability
unit. It is a very shallow, medinm-textured, level to nearly
]( el soil that hd% been severely eroded b\' wind. leV

saline lake sediments are at or near the surface.

This soil is easily tilled and is permeable to roots, air,
and water. It is low in fertility and low in organic- matter
content, It tends to crust over after being llllﬂdt(‘d The
lake sediments hold a moderate supply of moisture for
crops, but plants have difficulty absorbing the water if the
content of soluble salts is high.

Salt-tolerant crops, such as alfalfa, bar ley, sugar beets,
and corn, are bo«t suited, Trrigated pa%ture of alfalfa or
vellow clover, orcl mrdgrass, and br omegrass is also well
suited. A crop rotation that consists of 2 2 yvears of legunes
or irrigated pasture followed by 1 year of small grain
checks erosion, inereases fertility, and maintains the or-
ganic-matter content. Crop residue should be incorporated
mto the soil or left on tho surface fo provide protection
against wind erosion. Heavy applications of harnyard
manure, along with commercial fertilizer, increase pro-
ductivity, Shallow tillage is desirable because of the under-
lying saline sediments. Leac :hing irrigations before plant-
mg ]1011) to reduce the salt content.

Tf surface irr igation is uzed, this soil may need smooth-
g, Sprinkler nng(n lon 18 \mmbh) also. Concrete pipe,
underground pipe, and portable pipe are needed for effi-
cient 11'1'1;;:& Oll.

Estimated yields of irrigated crops

The estimates of vields given in table 7 are averages
that can be expected over a period of vears. These esti-
mates are based on results of research and on information

obtained in interviews with farmers and other informed
persons.

The table shows estimates under two levels of manage-
ment. The figures in columns A represent yields that can
be expected under an av erage level of management. Those
in columns B3 represent )mlds that can be e\pe<ted nnder
a high level of management.

Lnder al average Ie\ el of management, one or more of
the following is assumed~

1. A conservation cropping system is not followed.

2. Suitable crops are not planted at the proper time
or at the proper planting rates.

3. Fertilizer is not applied or is applied irregularly.

4. Crop residue is not properly managed.

5. The soils are tilled or grazed orv crops are har-
vested when the soil is wet enough to compact
excessively,

6. Control of insect pests, plant diseases, and weeds
is inconsistent and not timely.

(. 'The length and slope of the 111'i;1:1ﬁ(m run is not
corrvect for applying irrigation water.

8. Irrigation water is not conserved.

9. Irrigation is erratic and untimely.
10, ITarvesting is not properly done nor properly
timed.

Under a high level of management, all of the following

are assumed——

1. Conservation cropping systems are followed that
include crops that pmdu('o a large amount of
rvesidue and crops that improve the soil.

2. Suitable crop varieties are selected, and seed
planted at the proper time and at the corvect
rates.

5. The right kind of fertilizer is applied in proper
mnounlg and at the proper time,

TasrLe 7.Lstimated average yiclds per acre of principal irvigated crops under two levels of management

[Yields in columns A are to be expected under an average level of mans 1;(*11)( nt; yvields in columns B can be obtained under a high level of
management. Only the soils used to a significant extent for the specified er ops are listed. Dashed lines indieate the erop is generally

not suited to the soil]

Alfalfa  Corn for Corn for, Potatoes Sugar Pinto Barley Wheat
silage grain beets beans
Soil
A B A B AI|B A B A B A B A B A B
Tons | Tons | Tons Tons | Bu. | Bu Cued., [&784 Cewi. Bu. i Bu, o B
Clovis loam, 0 to 5 pereent slopes. ... ... .. .__ 3 5014 18 0 35 0 hHh 1TH | 215 15 45 55 25 50
Harvey loam, 0 to 1 percent slope o 3 5010 015 30 045 160 0 200 12 025 1 50 20 40
Tarvey lmlm 1to9 pm cent ﬂlr)pc S 2 4 813025 35 .. 9 15 30 15 30
Harvey lmm alkali IR 2 4 70012 020085 ___ ... ... 25 45 15 25
Ildefonso fine sandy loam 0to 2 pereent slopes....._ 3 50012 015 30 0 50 140 0 18( 1225 0 50 20 40
Tldefonso fine sandy 1()(th 0 to 5 pereent slopes.. . 2 4 B1s 200 35 Lo Lo 10020 35 15 30
Manzano loam, 0 to 1 per ‘cont slopes. oo 4 6 15 20 45 0 65 0 190 | 240 18 45 65 35 55
Manzano lo: ml snlfn(s mﬂ)sn‘znun’l, 0 to 1 pereent
slopes. . R L 4 6115 21 45 S 190 0 240 0 13 I8 12 018 45 | 85 35 55
])(‘(hl(‘{ l(mmv fine sand_ _____ . 2 6 10 15 3 SRS SO IR N coeeLo 200040 015 25
Pedrick loamy fine s sand, Lummoc o 9% NS SNV IVONURS RN RS SN B I DU 1530010 20
Willard fine sandy Ioanm. o3 6110 16 30 50 9 3 S 12 040 A5 25 40
Willard loam _ _ _ L 3 5012 16 30 0 50 210 9 13 S 12400 55 0 25 45
Willard loam, croded. S 2 4 S 12 200 35 L 8 .. 2550 15 30
Witt loam, 0to 1 pu(( nt \10 DO R 4 6 14 20 40 0 60 IS0 240 12 6112 16 40 60 30 55
Witt me 1 to 6 percent &10 YOS 3 50183 17 0 35 55 175 200 9 13 10 14 30 55 25 45
Witt clay 1mm 0 to 1 percent slopes, eroded . 3 5014 18 35 55 175 215 10 14 11 15 40 55 25 50
Witt clay lr)un 1to6 pm((m slopes, eroded 2 4011 14 30 55 170 ¢ 195 S 013 8 12 25 50 25 40
Witt-TTarvey loams 0 to 3 pereent slopes_ ... ... 3 512 18 35 0 585 165 0 200 9 14 10 14 30 535 25 45
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4. The soils are tilled carefully at the right time and
with the right kinds of implements so that crop
residue is utilized, weeds arve controlled, and ex-
cessive compaction is prevented.

Tnsect pests and plant diseases are controlled hy
chemicals and proper management.

Length and slope of irrigation runs are suitable.
Trrigation water is applied in accordance with
crop needs and at proper times.

Crops are harvested at the proper times and with
equipment that is properly operated.

=
.

® A

Yields may change in the future as a result of the
development of new crop varieties that will tolerate the
liseases and insect pests common in the Area and that are
adapted to the short growing season. Yields higher than
the estimates given in columns B are not uncommon in
favorable seasons,

Soils nsed only for range are not listed in table 7. Some
jrrigat](;cl soils are not listed, because the irrigated acreage
is small.

Use of the Soils for Timberland °

This section presents information about the suitability
of the soils for production of timber and other wood
products, In the Torrance Aren the soils that support
commercial timber and woodland are mainly those at the
higher elevations, where the environment is favorable for
trees, Only those soils within forested and wooded arens
are discussed in this section.

Most of the timbered lands have been ent over, and the
present stands consist of saplings, poles, and scattered
sawtimber-size trees. Poles and posts can be harvested,
and diseased trees and risk trees salvaged. There are also
small, isolated pockets of mature timber left from the
original stands. Pulpwood could be produced if a market
for it developed.

Ponderosa pine, Douglas-fir, white fir, and limber pine
are the commercial timber species in thig Area, Ponderosa
pine is dominant and makes up most of the merchantable
timber. White fir and limber pine are minor species; they
presently have less commercial value than either ponderosa
pine or Douglas-fir,

In this Area ponderosa pine grows best at elevations of
7000 to 8,500 feet. In the upper part of this range, it
arows well on Capillo, Jekley, Tecolote, and Tampico soils
(fig. 29) and on Stony alluvial land. In the lower part,
it orows best on Crest, Fortwingate, Wilcoxson, Pino, and
Fuera soils,

At eleyations of 7,800 to 9,000 feet, the tree cover gen-
erally changes to a mixed stand of Donglas-fir, white fir,
and ponderosa pine. In places, however, there are nearly
pure stands of Douglas-fir and white fir. The elevation
range for fir appears to be 7,800 to 9,000 feet. Soils of the
Capillo, Crest, Jekley, Mirabal, Tecolote, and Supervisor
series support substantial stands of fir, Aspect also has
a strong influence on the growth of fir. In the main part
of the ponderosa pine zone, at elevations of 7,500 to 8,000
feet, fir grows on north-facing slopes and in canyon
bottoms, At elevations of 8,500 to 10,000 feet, fir grows on
slopes of all aspects.

*By Darwiny B Onezer, forester, and Jorx A, Wrirraums, soil
soiontist, 7.8, Forest Service, Albugquerque.
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Figure 29.—Ponderosa pine and Douglas-fir on Tampico loam.

At elevations of 6,000 to 7,000 [feet, the tree cover is
mostly pinyon pine and juniper. These species are common
also on south-facing slopes at elevations as high as 8,000
feet. Of the two species, juniper is dominant.

Pinyon and juniper trees grow best on the following
soils: Bernal-Travessilla fine sandy loams: Chnpadera
loamy fine sand, 5 to 15 percent slopes; Laporte-Rock out-
erop complex; Penistaja fine sandy loam, 1 to 6 percent
slopes ; Penistaja loamy fine sand, huammocky, 1 to 8 per-
cent slopes; Pinata-Stroupe stony loams, 20 to 50 percent
slopes: Pinon channery loam, 3 to 20 percent slopes: Trail
loamy fine sand, 3 to 10 percent slopes; and Turkeysprings
stony loam, 20 ta 50 percent slopes,

Juniper is abundant on Penistaja and Trail goils. The
trees reach a height of 20 to 25 feet on Trail lonmy fine
sand, 5 to 10 percent slopes, as compared to a general
average of 15 feet. Thick, vigorous stands of pinyon grow
on Pinata-Stroupe stony loams, 20 to 50 percent slopes,
Pinyon grows much taller on Turkeysprings stony loam,
20 to 50 percent slopes,

Pinyon and juniper have commercial value as fence-
posts, mine props, and stulls, Both species have value as
fuel wood. The pinyon trees produce edible nuts, and they
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also make good Christmas trees. These two species are also
oftenn used as ornamentals in landscaping.

Timber suitability groups

Table 8 groups the forest soils in order of their estimated
relative suitability for timber. Ratings are oiven for five
groups of soils. The soils in group 1 are those that are
the most productive of ponderosa pine, and those in group
B, the least. The soils in group 1 produce trees that are of
good q\ml]t v, have good form, and are fast growing, Those
m group pmdmo trees that grow xlm\lv and have poor
form. The site index is the average height of the dominant
and codominant trees at 100 vears of age.

Table 8 shows the estimated suitability for Douglas-fir
and white fir, where such information applies to puhouhr
soile. The ratings for fir are given as high and mediun.
These ratings are not based on site index, but on field
observations and experience of soil seientists, forest rang-
ers, and forest technicians, The timber suitability groups
described in the table apply only to this survey Area.

Table 8 also gives ratmgs for plant competition, equip-
ment hmmm(m&. and the eroston hazard.

SURVEY

Windthrow is not a significant hazard in this Area. Some
damage may ()((m‘ if hwh velocity winds strike timbered
aveas at a time when the soils ave saturated. Trees on shal-
low soils are the most susceptible. The windthrow hazard
is not rated in the table.

Praxe comerrrrion —When a site has been disturbed
b\' fire, cutting, or other factors, undesirable species of
brush, trees, annd other plants are apt to invade. Such com-
petition hinders the establishment and growth of desira-
ble tree species.

A rating of ,s’Zzﬂbt indicates that invasion by undesirable

species wi il have little effect on growth of desirable timber
specles. A rating of moderaic ndicates that competition
will not \euously affect establishment of adequate stands
of timber, A rating of screre indicates that competition is
strong and interferes with natural regeneration. If seed-
lings are planted, the competing species must he controlled.

In the Torrance Area, oak brush is the chief source of
competition. Thick stands grow up on burned or heavily
cutover arveas of Capillo, Jekley, Tecolote, and Supervisor
soile.

Tasre S—Timber suitability groups of forest soils

Speeies

CGroup and soils Site index 1 suitability

Suitability for-—

Group 1: Deep, medinm-textured, 70+ Ponderosa
somewhat gtony soils on gently pine,
sloping to moderately \lopmn Douglas-
alluvial bottoms. These soils are fir, and
well drained and moderately white fir.
permeable. (Ta)

Group 2 Moderately deep, medinm- Douglas-fir
textured and moderately fine anc white
textured soils on steep, north-facing fir.
canyon side slopes. These soils are
well drained and are usually moist,
Permeability is not restricted.

(Ca, Je, Sr, To

60 1o 69

Group Shallow to moderately 50 to 59 Ponderosa
dec p, medium-textured soils on pine.
gently sloping to very steep,
mountainous terrain. These soils
arc well drained and moderately
permeable. Some of Hw m are stony.
(Fo, Fr, Oa, Pr, Pv, Pw, WH

Group 4:  Shallow to deep, stony, 40 to 49 Ponderosa
medium-textured and conrse- pine.
textured soils on moderately slop-
ing to very steep, mountainous
terrain. These soils are well drained
and are moderately to moder at(*lv
rapidly permeable. Many of them
hd\(’ a southern <1\p(‘(‘ (Ct, Fu,

. MI, Ps, Sn, . We, Wg)

Group 5: Shallow and deep, 30 or less Ponderosa
medium-textured and coarse- pine.
textured soils in fringe zone
between pine and other woodhmd
below elevations of about 7,000
feet. The slopes are moder: 11(* to
\'(1) steep, (Cm Og)

Plant Equipment TFrosion
competi- | limitations hazard
Ponderosa Donglas-fir tion
pine and white fir
High_ . IHigh_______ Moderate. Slight______ Moderate
10 severe,
Moderately  Migh; Severe... . Severe. ... Severe.
high. medinm
on Tg.
Moderate. . o _________ Moderate. Slight to Moderate
severe. to severce.
Low__ o . Moderate. Moderate Moderate
to to
severe. severe.
Vervlow. i ______. Slight. ... Slight to Severe.
moderate.

! Based on site index values for ponderosa pine (10).
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EqQuirsext nivirrarions.—Some soil characteristics and
topographic features restrict or prevent the use of equip-
ment commonly used in timber management or in tree har-
vesting, The chief factors affecting use of equipment on
the soils of the survey Area ave slope, susceptibility to ero-
sion, and stoniness,

A rating of slight indicates that there is no special prob-
lem in use of equipment. A rating of moderate indicates

that not all types of equipment can be used and that the
location and construction of haul roads, skid roads, land-
ings, and the like must ftake into account the h azard of
erosion. A rating of screre indicates that the type of equip-
ment that can be used 1 hmited and special logging
methods may have to be used. It also indicates that use of
equipment can cause serious damage to the structure and
stability of the soil.

FFor a short period after frost leaves the ground in
spring, and occasionally during the summer rainy season,
all of the timbered soils ave too soft and wet to support
equipment,

ErosioN 1razarp—The erosion hazard is rated accord-
ing to inherent soil characteristies, such as slope, surface
cover of stones and cobblestones, and aspect. Ratings of
slight, moderate, and sercre ave used to indicate fsll&(,(‘ptl—
bility to erosion if the soil is disturbed or if it lacks a pro-
tective cover of vegetation,

A rating of slight indicates that only a small Toss of soil
occurs where there has heen disturbance or depletion of the
plant cover. A moderate vating indicates that disturbance
of the surface layer and loss of protective vegetation will
result in conditions conducive to evosion. Carelul plan-
ning and construction of roads, skid trails, and Tandings
are necessary to prevent soil loss. A serere rating indicates
thaf the soils are subject to serious erosion loss. Harv esting
must be done carefully, and special logging met}mds that
minimize soil disturbance are advisable. A1l roads and
skid ‘rt' ails must be carefully located and constructed. They
must be adequately drained to control excessive runoff.
After Iooomo has been comp leted, the roads must be seeced
to reduce runoft and curb erosion,

Forest management

Forest management includes protection against fire, in-
sects, and digease: thinning and pruning to improve the
quality of the stands: reforestation; and good manage-
ment of the watershed.

The national forest timberland in the Arvea is under
sustained-yield management. Fire protection is provided
through a system of lookouts and fire guards and through
practices that reduce the fire hazard. Proper silvienltural
practices and direct-control methods provide protection
against insects and  disease. Pruning, precommercial
thinning, and commercial cutting improve the quality of
the timaber and increase the growih potential, Erosion con-
trol practices are needed in areas used for commercial
production of frees, These practices include protecting
skid trails, roads, and log landings by constructing water
bars, cross-ditching, seeding to grass, and seattering slash
in the disturbed areas.

A well-managed forest provides protection against
erosion. Litter and humus absorb water, the tree root chan-
nels inerease the porosity of the soil, and the dense net-
work of surface roots helps to bind the soil. Also, forest
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htter absorbs the impact of rainfall and thus prevents
damage to the soil.

Reforestation is achieved by natural regeneration and
by direct planting and seeding. Regeneration as used here
means the capacity for natural replacement or natural
reforestation of timber species. Most of the timbered soils
have moderate capacity for regeneration, but several have
better than average capacity, The soils th it have the best

(qmmt\ for regeneration of ponderosa pine are Fuera
cobbly loam, 5 to 20 percent. slopes: Ifuera cobbly loam,
20 to 60 percent slopes: Pinata stony loam, 25 to 50 per-
cent north slopes; Pinata stony loam, 20 to 60 percent
south slopes; Pino loam, loamy substratum, 3 to 12 per-
cent slopes; Pino silt loam, 2 to 80 percent slopes: and
Wilcoxson stony loam, 5 to 20 percent slopes.

The soils that have the best capacity fm regeneration
of fir ave ‘,a])iHo loam, 13 to 50 percent \lopo s; Jekley
silty clay loam, 20 to 40 pereent slopes: and \,upmﬁ\*ism*
loam, 40 to 80 percent slopes.

Use of the Soils for Wildlife®

Both game species and nongame species of wildlife find
habitats in the Torrance Arvea. Big-game species are mule
deer, pronghorn antelope, black De: ar, and Merriam’s
turkey. These species are cone entrated mainly at the
higher elevations. Small-game species of the low lands are
mourning  dove, scaled quail, and various kinds of
waterfowl.

Nongame on(*ieq of the mountains include turkey val-
tuves, golden eagles, clifl swallows, ravens, pinon jays,
western robins, \\ostmn bluebirds, mountain bluebirds,
and several kinds of sparrows. Coyvotes and bobeats are
also numerous,

Nongame wildlife of the foothills, grasslands, and
farmlands include kangaroo rats of several species, prairie
dogs, pocket mice, plaing jackrabbits, cottontail rabbits,
pocket gophers, skunks, porcupines, badgers, and various
kinds of snakes, including rattlesnakes. There are also
prairie falcons, sparrow hawks, red-tailed hawks, Cooper’s
hawks, marsh hawks, western kingbirds, horned larks,
ravens, and several kinds of warblers,

The nature, quality, and abundance of wildlife habitats
are directly affected by the use of the land for farming, for
the production of wood crops, and for the production of
forage.

The 11 soil associations in the Torrance Area have been
ph( ed in ﬁ\'e wildlife groups. Kach of these groups has

stmilar wildlife po]mlaﬁom and has about the same poten-
tml for wildlife habitat. These groupings can be useful in
broad land-uge planning and m the acquisition of Jand
for wildlife management.

WILDLIFE SUITABILITY GROUP 1

This group consists of the Waghoe-Tldefonso association,
the Salas-Rock outerops and slides association, and the
Wilcoxson-Supervisor-Pino association, which are in the
mountainous, rocky, western and southern parts of the
survey Area. The slopes are gently sloping to very steep.
The vegetation consnls of forest and an understor v of
short and mid, cool-season grasses and oak brush and other
shrubs.

"By Jomn Farirey, wildlife biologist, Soil Conservation Service.
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Rocky Mountain mule deer is the most huportant gnme
Spt‘('iws. All of the soils ln'(n‘idv }‘Pnl'—l'llllhll habitats for
deer. The slope aspect affects daily and seasonal use. be-
cause winter snow and summer heat are factors in the
deer’s choice of habitat,

Black bear are native to the Manzano Mountaing, but
they are scarce now, even though supplemental plantings
have heen recently made for their lln:-m-f"l’r. “"i]ldlift- ab-
servers estimate the present population of black bear at
only about ten head,

Merriam’s turkey (fig. 30) finds habitats in both the
Manzano Mountaing and the Gallinas Mountains but is
more abundant in the Manzano Mountains. The turkey
population was hard hit by the severe drought of the
1950°5, during which both food and water were scarce.
The turkey population has increased some in recent years,
but it is unlikely that turkeys will ever again be numerous,
Urban developments are spreading into the Manzano
Mountains, and Merriam’s turkey arve not tolerant of ¢lose
as=ociation with people.

Mourning dove also inhabit these mountainous areas,
but they are not numerous,

o

— e iR

j

Figure 30.—Merriam’s turkey in a stand of upland aspen. (Photo
by New Mexico Department of Game and Fish.)

Tajique Creek, in the Manzano Mountains, is stockued
several times ench year with catchable-size trout, It is the
only public fishing ground of consequence on the soils of
this wildlife group. There are a few private ponds that
are stocked and managed as trout fisheries.

WILDLIFE SUITARILITY GROUP 2

This group consists of the Witt-Wilecoxson Turkey-
springs association and the Penistaja-Steep rock land as-
sociation, which are on foothills and uplands in the
western, southern, and eastern parts of the survey Area.
The slopes are nearly level to very steep. The vegetation
consists of moderate to heavy stands of pinyon and juniper
and an understory of short and mid grasses and eactus,

A substantial number of Rocky Mountain mule deer
characterizes this group. The tract near the eastern slopes
of the Manzano Mountains is a winter range for deer,
Tracts in the eastern part of the survey Area provide
yvear-round habitat.

This group supports the major breeding population of
mourning dove in the survey Area. Scaled quail are mod-
erately abundant near small cultivated fields in the west-
ern part of the Area.

Manzano Lake, near the village of Manzano, is stocked
by the New Mexico Department of Game and Fish and
managed as a public trout fishery. This lake, owned by the
Manzano Water Users Association, is about 3 acres in size.

WILDLIFE SUITABILITY GROUP 3

This group consists of the Witt-Harvey-Manzano asso-
ciation and (he Willard-TIldefonso-Karde association,
which are on uplands and in swales in the western and
southern parts of the Area and on plains and hills of lake
basins. The slopes are nearly level to strongly sloping. The
vegetation consists mainly of short and mid grasses, cac-
tus, and snakeweed, Much of the irrigated eropland in the
Area is in this group. Small grains, row crops, alfalfa,
and truck erops are the principal irvigated erops.

Mourning dove are numerous in summer and early in
fall. The breeding population is large in some years, aud in
fall the population is swelled by migrating hirds.

Sealed quail oceur in siall numbers, but the habitat is
not especially favorable. Quail are most numerous in the
irrigated areas,

In vears when precipitation is ahove normal, mi]grnting
waterfowl and shorebirds frequent stock ponds and irriga-
fion storage reservoirs,

A mumber of the storage reservoirs are stocked with bass,
bluegilly and channel catfish. Where the water temperature
is favorable, the reservoirs are stocked with trout. These
are private fisheries,

WILDLIFE SUITABILITY GROUP 4

This group consists of the Clovis-Otero-Rock land asso-
ciation, the Tapia-Dean-Pastura association, and the La
IFonda-Alicia-Rock outcrop association, which are in the
castern part of the survey Arvea, in the Pedernal Hills and
the uplands to the east and south of these hills, A small
area west of the town of Mountainair is ineluded, The
soils are loamy and generally nearly level to strongly slop-
ing. The vegetation consists mostly of short and mid
grasses, ecactus, snakeweed, and scattered pinyon and
juniper.
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_ The presence of North American pronghorn antelope
in the Pedernal Hills is the distinguishing feature of
this group. The range vegetation, the topography, and the
elevation of less than 7,500 feet provide a favorable en-
vironment for pronghorns. Management in recent years
has been directed toward encouraging an increase in the
antelope population. There are small numbers of mourn-
ing dove, sealed quail, and migrating waterfowl in areas
where food and water are plentiful.

WILDLIFE SUITABILITY GROUP &

This group consists of the Otero-Palma-Trail assoein-
tion, which is in the southern part of the Area, on the
Chupadera Mesa and stretching eastward to Pino Hill.
The relief ig undulating to hummocky. The native vegeta-
tion consists of moderate to heavy stands of pinyon and
juniper and an understory of short, mid, and tall grasses,
cactns, and weeds, Some areas have been cleared.

This group provides the best habitat in the survey Area
for sealed quail (fig, 31). Range in fair to poor condition
i the best year-round source of food for these birds. Food
for doves is abundant, also, in years when rainfall is nor-
mal or above. In such years, the peak population of mi-
arating doves is large, The habitat is also favorable for
Rocky Mountain mule deer.

Engineering Uses of the Soils’

Some soil properties are of special interest to engineers
because they affect the construetion and maintenance of
roads, airports, building foundations, pipelines, drainage
systems, facilities for water storage, erosion control strue-
tures, sewnee disposal systems, irrigation systems, and
related structures. The soil properties most important to
engineers ave permeability, shear strength, compaction,
shrink-swell characteristies, water-holding capaeity, grain
size, plasticity, and soil reaction. Also important are
topography. depth to bedrock or caliche, and depth to the
water table.

Figure 31.—Scaled quail in its natural habitat. (Photo by New
Mexico Department of Game and Fish.)

" By NonMAN L. WELBORN and THEODORE C. PATTERSON, engineers,
Soil Conservation Service

The characteristics of the soils in the Torrance Area
are described in detail in the section “Descriptions of the
Soils.” Those characteristics that affect engineering are
interpreted in this section for engineers and others con-
cerned with use of soil as a construction material.

With the nse of the soil map for indentification, the engi-
neering interpretations reported here can be useful for
many purposes. It should be emphasized that they do not
eliminate the need for sampling and festing at the site of
specific engineering works involving heavy loads or ex-
eavations deeper than the depths of layers here reported.
Tiven in these situations, the soil map is useful for plan-
ning more detailed field investigations and for suggesting
the kinds of problems that may be expected.

Information in this reporf. can be nsed to—

1. Make preliminary estimates of the engineering
properties of soils for use in planning irrigation
systems, farm ponds, fiald terraces and diversion
terraces, and agricnltural drainage systems.

9. Make preliminary evaluations that will aid in se-
lecting loeations for highways, airports, pipelines,
and cables, and in planning detailed surveys of
the soils at the selected locations,

3. Locate probable sources of sand, gravel, and con-
struction material.

4. Make studies that will aid in selecting and devel-
oping sites for industrial, business, residential,
and recreational uses,

5. Supplement information obtained from published
maps, reports, and serinl photographs, for the
purpose of making maps and reports that can be
used readily by engineers,

6. Develop other preliminary estimates for construe-
tion purposes pertinent to the particular area.

Much of the information in this section is presented in
tables. Only the data in table 9 are from actual laboratory
tests. The estimates in table 10 and the interpretations in
table 11 are based on data shown in table 9 and on other
data compiled for the soil survey.

Some of the terms uged in this publieation have a special
meaning to soil seientists that may not be familiar to engi-
neers. The Glossary defines many such ferms as they are
used in soil science.

Engineering classification systems

In this seetion, soils are classified according to the sys-
tem used by the American Association of State Highway
Officials (AASHO) (1), according to the Unified system
developed by the Corps of Engineers, U.S. Army (78).and
according to the textural classification used by scientists
of the 1.8, Department of Agrienlture.

The AASIHO system classifies the soils according to
their engineering properties, based on field performance
of soils in highways. In this system soil materials are
classified in seven basic groups, designated A-1 through
A-T. The best soils for road subgrade—gravelly soils of
high hearing capacity—ave classified as A—13 the next best,
A-2: and so on to the poorest, which are classified as A-T.

The Unified system is based on the identification of
soils according to particle size, plasticity, and liquid limit.
In the Unified system SW and SP are clean sands; SM
and SC are sands with nonplastic or plastic fines; GM
and GC indicate that the coarse fraction is mainly gravel ;
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ML and Cli are nonplastic or plastic, fine-grained ma-
terials with low liquid limit; and MIT and CII are pri-
marily nonplastic or plastic, fine-grained materials with
high liguid limit. Tf soils are on the borderline between
two classifications, a joint classification symbol is used,
for example, ML-CL.

The textural classification used by the Department of
Agriculture depends on the proportional amounts of sand,
silt, and elay particles.

Engineering test data

Table 9 gives data obtained by laboratory testing of
samples of several soils of the Area and engineering classi-
fications of these soils, based on the laboratory data. The

TaBLE 9.~

soils tested were sampled at one or more locations. The
engineering properties of a soil at a specific location are
indicated by these test data, but variations in properties
can be expected at other locations. Even for those soils
sampled in more than one location, the test data probably
do not show the maximum range in characteristics that
affect engineering,

For detailed descriptions of the profiles sampled. see the
section “Genesis, Classification, and Morphology of the
Soils.”

Estimated properties of the soils

[Table 10| gives some of the characteristics of the soils

of the Torrance Area that are significant in engineering.

Inginceering test date

[Tests performed by New Mexico State Tighway Department, Materials and Testing Division, Santa Fel

Percentage passing Classification
New sieve b-—
Soil name and AMexico Depth o Liquid Plas- e
location Parent material report from Horizon limit tieity
No. surface No. 10:No. 40/ No. 200 index
(2.0 (0421 (0.074 AARILO . Unitied
mny) o omn) |omm.)
Clovis Toam: Tuches Percent
In road cut near AMixed alluvinm 16-1715H 05 A 100 99 64 O] ) A-4(6) ML
NIs eorner of from quartzite, 16-1716 S—-16 0 B2t 100 99 70 3 10 1 A—4(T) ML-CILL
see. 31, T, 7 N, limestone, gneiss, 16-1717 36-60 0 (2ea 100 94 48 22 6 A-4(3) SAM-RC
R. 121, schist, and igneous
(modal). rocks,
NWLNWLENWIL Mixed alluvium H8-19561 0-7 Al 100 99 33 (3) ®) A-4(%) ML
see. 21, T2 N, from quartzite, HR-19562 17 0 B2t 100 98 S1 35 17 A-6(11) CL
R. 7 L. schist, gneiss, A8-10563 0 34-41  Albea 100 98 84 27 6 A-4(8) MI-CL
(modal). igncous rocks, and
limestone.
Harvey loam:
SWIISWLISWI Mixed alluvium 16-1709 100 98 79 28 7 A-4(R) ML-CL
sec. 33, T. 7 N, from quartzite, 16-1710 AC 100 98 86 34 11T A-6(8) ML-CL
R. 81 schist, gneiss 16-1711 Clea 100 9 76 29 10 0 A-4(8) CL
(modal). igneous rocks, and
limestone,
Idefonso fine sandy
loam:
Bench between Mixed shoreline 161706 0-8 Ap 100 91 61 21 4 A-4(H) MI~CL
shoreline ter- terrace deposits, 16-1707 9-13  AC 485 72 42 24 7 A-4Q1) SAM-8C
16-1708 19-26  (C2ea 572 55 24 21 6 | A-2-4(0) SM-8C
(rr odal).
Otero loamy fine
sand:
NWIESWISELY Mixed wind- 58 0-4 All 100 99 18 ®) 3) A-2-4(0)  SAM
see. 34, T 1 N, reworked 58— 4 4-15 A1z 100 97 18 O] ©)] . ( SAL
R. 8 k. alluviam. SS-19560 1 15-32 | AC 100 95 24 ©) ) ST
{modal).
Pedrick loamy finc
NEUNEY Wind-reworked 58-19564 0-4 Al 100 99 32 (©)] *) A-2-4(0y | SM
, T.4 N, sandy alluviam H8—-19565H 4-17  AC 100 99 31 ®) ) A-2-4(0) =AML
.8 k. from mixed A5-19566 - 21-35  11C1 100 99 57 *) *) A-4(4) ML
(modal). materials, j

See footnotes at end of table.
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TAavLE 9-—Engineering test data—Continued
Pereentage passing Classifieation
New sieve b—
Soil name and Mexico | Depth Liquid,  Plas-
location Parent material report from | Horizon limit ticity
No. surface ‘No. 10 No. 40 No. 200 index
(2.0 (042 (0.074 AARITO - Unified
mim.) o) -omm)
Penistaja fine sandy
loam: Inches Pereent
60 feet south of Mixed allnvium, 61-1712 0-4 Al 100 99 B% ] ) A-4(4) ML
primarily from 61-1713 12-20 B2t 100 99 76 27 9 A-4(%) CL
sandstone and 611714 5262 | Cea 100 98 45 20 5 A-4(2) SN-RC
s Hmestone.
S 1. (mndl ).
Tapia loam:
L\‘\\"i{\‘\\'l'ii\‘\\"/i Mixed alluvium 16-1718 0-5 Al 100 99 78 27 9 A48
sec. 3N, from quartzite, 161719 S-12 0 B21t 100 99 81 41 16 | A-7-6(11)
R.12 1. mml— schist, gneiss 16-1720 33-48 0 Cea 678 62 37 32 K  A-4(
modal). igneous rocks, and
limestone.
Willard loam:
NWINWIZN \\ 14 | Lacustrine sediments. 5819576 AC 100 99 73 33 13 A-6(9) CL
s0C. DS-19577 Cen 100 99 81 35 17 1 A-6(11) CL
N., 1 H8-19578 )() )() 1IC 106 49 54 38 20 1 A-6(12) Cl
<IH()d:1]).
Willard loas
NEYNE!? D% Lacustrine sediments.) H8-19573 9-15  AC 100 98 64 %) *) A—4(6) ML
sec. 36, l‘b\ AR-19574 1 2028+ (C2 100 99 71 *) * ; M1
R.S I (mod: ll). 5R-19575  32-41  111C 100 99 96 44 19 1 A-7-6(12) MI-CL
Witt loam:
NWENWELEWIL Alluvium from 5819570 11-17 + B3 100 0 98 84 35 11 A-6(8) MI~-ClL
see. 13, T. 9 quartzite, schist, 19571 17-26 © B3lea 100 97 75 34 13 0 A6 CL
N, R 7L, gneiss, igneous 0572 32-42  Cle 100 S6 71 36 10 A-4(D) MIL-CL
(modaly. rocks, and lime-
stone.
Witt loan: ~
SWYUNELNWI Alluvium from 3-8 B1 100 97 75 *) *) ML
\i‘ .16, T. 5 N quartzite, schist, i 12-22 B3 100 94 72 35 14 CL
1. (non- gneiss, igneous l() )\l 20-37  B2ltbea 100 98 72 34 14 CL
mod:tl‘:_ rocks, and lime-
stone.
L Analysis according to AASHO Designation: T 8837 (7). arc not suitable for use in naming textural elasses for soils.

Results b

In the AASIIO

procedure,
hydrometer m(‘Lhod,
lated on the basis of all the material,
millimeters in diameter.

the

and the various grain-size fractions arce
including that eourser
In the SCS soil survey procedure, the fine

7 this pr ocedire mav differ somewhat from results obtained
by the soil survey procedure of the Soil Conservation Service (SCS).
fine material is analyzed by the
calen-
than 2

material is analyzed by the pipette method, and the material coarser

than 2 millimeters in diameter

grain-size fractions.

The information in the

table was

is excluded from
The meehanieal analysis data used in this table

caleulations of

based on data compiled

for the soil survey, on test data shown in table 9, and on
knowledge of the individual soils of the Arvea.

The t}nee columns undm the heading “Classification™

show so1l texture as it 1s elassified b()th bv so1l selentists

and by engineers.

The estimated percentages of soil material passing sieves

No. 4, No. 10, and No. 200 reflect the normal x

range for the

series. Since t] 1e grain-size distribution of any S()ll yvaries

considerably,

1t should not

be assumed that the range

2 Sandy.
3 Nonplastic.
98 pereent passed the
sieve.
396 percent passed the
4 sieve.

697 pereent passed the 3-inch sieve;
4 sieve.

H-ineh sicve; 90 pereent passed the No.

b

35-inch sicve; 79 pereent passed the No.

88 percent passed the No.

shown 1 the table will be applicable to all samples of a
gpecific soil, nor that the engineering classification will
invariably be as shown,

The rates of permeability given in table 10 are based on
thie movement of water throu Oh the soil in its undisturbed
state. The rates depend largely on the texture and structure
of the soil.

Available moisture capacity is the approximate amount

of capillary water in the soil at field capacity. It is meas-
mod in inches of water per inch of soil depth, When the
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TasrLe 10.-—Estimated

[Dashed lines indicate that properties are too variable for reliable estimates to be made. Estimated properties of soils mapped

Classification
Depth

Soil serics and map symbols from o
surface 7
USDA texture Unified ‘ AASHO
Tnches
Alicia:

Al 06 Yoam_ . . . . _ .. __..... ML-CL A-4
6-27  Clay toam [ CL A-6

2760 Loam__ ... ML-CL A~4

Badland:

o G OO U GRG pUu _

Bernal:
Bs, Bt... e ()”) Finesandy loam_..__ . . __ ML A-4

- 4
[For \h(}\xpot in Bx) ¢ Slickspot. For Tra- ~12 . Sandy clay loam—o . ML-CL A4
vessilla soil in Bt, sec Travessilla series. 12 Sandstone bedrock.
Blown-out land:
0 O D R S

Capillo:
Gl o o e 0-3 Loam. _ . ... ... ML-CL A~

3 Clay loam to (11\“_,, R B 01 & | A-

30-60  Silty clay .. . CH A

Carnero:
Ce. B 0-3 Loam__ . ___ . ___ . ____.._.____.. ML A4
319 Clayloam. ... _ ... . CL Aef

19-32 | Light clay loam LML Afs

32 | Sandstone bedrock

Chilton:
Cyg, Ci_. S 0-9 Gravellvloam._ ... SM A-
For La Fonda zoil in CL, sce La Fonda series. 9-20  Gravellyvloam._._. . . GM oA

Chupadera:
O 0-16  Loamy finesand ___________ __ _______ SM A-4
16-24 | Fine sandy loam_ . ___ e SM A4

24 | Fractured limestone b((ho(k

Clovis:
Cn, Co, Cp, Cs..._ JE 5 Tooarn_ ... MI-CL A4
I or l)u‘m soil in Cp, see Dean series. For 5-22 | Clay loam_ . CL A-G
scholle soil in Cs, see Scholle (Sej. 22-60 | Loam to clay loam - o MILOL A4

Crost:
G 0-6 Stonv loam . ______.___.._ GM A4
624 1 Very stony elav__ . _________ CH-MH A7
24-26 | Limestone bedrock

Prean:
D 0-7 Loam_ . ___

: - MI-CIL A4
736 Gre 1\(11\ loam.

GM A4

Dunean:
L U 0--4 Loam. . . ... ML-CIL A4
4-20 | Heavy clay loam to loam. ___________ 01

20-60 | Clavloam .. . ___ ... _._.._. CL A-6

Fneierro:

8 < 05 Channery loam.. . _______ MIL-CL A4
5-9 Stony light elav. o _____ . GC A-6

948+ Rock, clay, and stony loam.
48-60  Hard sandstone.

Erramouspe:
(i Stony loam. ... _______._._ GM A-4
5-35  Clay loam ClL A-6
35 1 Felsite bedroek.




enginecring properlies

as complexes, undifferentinted units, or associations

TORRANCE

are given

under

AREA, NEW MEXICOQ

81

the series name of the individual components]

Percentage passing sieve-—

- Available
} Permeability moisture Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.7 mmg (2.0 mm) (0.074
min.)
Tuches per hour Inches per inch pif

e 100

- 100

- 100
S 100
100

G0-100
095100
951060

G100
90-100
90--100

GH-75H 6373
3545 3343
L1040
gt
- 100
- _ 100
100
6777 6070

G575 60-70

TA0-G0 15-55

- 100
LO0
100

71-81
50--60

et~
(LN
T
Rl

50-60
LOO

50-60 1

7050
70-80
60-70

41-50
50-54

L s
SR

o5 ~1

8303
8797
8044

60-70
4050

_,w
S

o
2

e
[N

§3-2. 0

0. 63-2.0
<6 05-0.
<0, 05-0.

0. 65-2. 0
0.20-0.
). 20--0.

2. 3
2. B
2.0-6.3
2.0-6. 3
). 20-0. 63
} 0. 63
3o 20-0. 63

0. 63-2. 0
0. 20-0. 63

(63

af soil

RS Bt B |

VRV

08

6. 67+
6. 6-7. ¢

‘.
Q.

RN

<
=
L8

None.__.
None_. ...
None. . -

None. ...

None. ...

None. . .._

None_ ...
None

None. ..

None ...
None. . .

None. ...
None. ..
None. . ...

None. o ...

None. ...

None. ...~
None_ - ..

Klight to moderate. ... .

SOVEOre_ Lo
BOVerc. e
NOWCL o

None. ...

None_ . ...
None. ...

Low.
Moderate.
Low.

Low.
Moderate.

Low to moderate,
High.
High.

Low.
Moderate.
Moderate.

Low.
Low.

Low.
Low.

Moderate.
Moderate to high.
Moderate.

Low to moderate.
Moderate.

Low.
Low.

Moderate.
High.
Moderate.

_ Moderate.

Moderate.

Low.
Moderate.
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TasrLe 10— Estimated (nmmmmq
Classification
Depth - .
Soil series and map symbols from
surface
USDA texture Unified AASHO
Ineches
Fortwingate:
Foo - . 0-11 © Stony loam._ e GM-GC A4
1-30  Stony clay loam ... e ... CH AT
30 | Sandstone bedrock.,
Fuera:
FroFu . O-11 Cobbly loam to fine sandy loam.. ... GM A-2
11-48  Clay and stony silty elay_____________ CH A-7
48%-60  Heavy clay loam_ . ___ . ______ ClL A6
Gypsum land.. . e S SR S
Hagerman: !
Ha, Hd___________ R, 0-3 Fine sandy loam_ . ____.________ ML A-4
For Dean soil in Hd see Dean series. 3-30 ) Bandy clayloam___ . ... . _________ ML-CI, A-4
30 Sandstone bedrock,
Harvey: )
He, Hf, Hh, Hon_________. S 0-11 | Loam_____ T ML-CL A4
For Dean soil in Hh and Hm, see Dean series. 11-60  Loam.. . . _____. ... ML-CL A-4
o 0-13  Lommo_.... . __ . e MIL~CI A-4
1360 Clayloam_. ... ... . ___._.____  CL A-6
Hassell:
Hsoo 0-3 Loam.. .. _ ... MIL~CL A4
3-16 Claylowm. .. _______...___ . CL A-G
j 1() 2\ Loam. .. _____...____ ______ ML-CL A4
Silty elay loam___ . ______ 7 - CH A-7
)S 4" Weathered ghale. i
Tgnacio:
lo e 0-14  Fine sandy loam . _ B ML A4
14-25  Fine sandy loam_ . . _ e ML A4
25 Sandstone bedrock.
Hdefonso:
th, tk__ 0-10  Fine sandy loam_ _______ ... ML A-4
10-36 | Gravelly fine s sandy loam._._ ____ SM A-2
fmo o . B -8 Loamy fine sand . - I SM A-4
S§-60  Gravelly fine s mdv Toam._ . SM A-4
S . - 06 Stony sandy loam. .o o GM A-4
6-13  Sandy loam______ .. _ e SM A4
13-48 © Gravelly oo ____________ .l G A4
Jekley:
Jeo oL 0-24 \il ty clay I(mm ,,,,,,,,,,,,,,,,,,,,,,,, CL A~7
24-46  Rilly cla o . CHl A-T7
46-60 I artly we xthm( o shale.
Karde:
Ka, Kd___.____ -5 Loawm.__ . . MI-CL A-4
Tor Willard soil in Kd, see Willard (Wm\ 560 Siltloam___. ... L MIL-CL A-4
Keeh:
Kg. .. . I B o O~4 Gravelly loam ___ .. ... _______ SM A-4
416 Clayloam_._____ . .. ____________. CL A-7
16 | Gneiss bedrock,
Kim:
Ko, Kp, Kw_ .________ 0-38  Loam.._ _ R A-4

For Otero soil in Ko see Otero series.
see Pastura

Pastura soil in Ko and Kp,

For

series. For Tapiasoilin Kp, see Tapin serics,
For Pinon soil in Kw, see Pinon series. For
Witt soil in Kw, sce Witt serics.

.1 MIL-CL
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propertizs—Continued
Percentage passing sieve—
Available
} Permeability moisture leaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.7 min.) (2.0 mm.) (0.074
nim.)
Inches per howr Inches per inch pll
af soil
;:m—(')ﬂ 5565 4252 0. 63-2. 0 .09 6. 6-7.8  Nonc._. . Low.
70-50 65--7H 5964 0. 20-2. 0 13 7.4-8.4  None___._ _ Moderate.
30-40 0. 63-2. 0 10 6. 6-7.3 | None____ Low.
H0-60 0. 20--0. 63 07 6. 6-7.3  None_.._._ High.
, 7585 0. 20-0. 83 17 7.4-7. 8 | None_._ Moderate.
100 5R—0G8 0. 63-2. 0 15 6. 6-7.3  None_.__ ... Low.
R 100 5964 0. 63-2. 0 17 7.4~-8 4 | Nonce____ - i Moderate.
- 100 70-89 17 None¢. ... .. Low.
,,,,, 100 7989 17 None....___ Low.
- 100 7! 17 Nonc.. . Low to moderate.
100 L 17 Slight Moderate.
100 64-74 0. 63-2. 0 A7 7.9-8% 4 None.... Moderate.
100 69-79 (. 20-0. 63 Vi 7.9-8.4 0 None. . .. Moderate to high.
100 T8-88 0. 63-2. 0 17 8 0 Nonc. .. Moderate.
100 80-99 0, 20-0. 63 17 L0 Slghto o Moderate to high.
100 H5-65H 0. 63-6. 3 15 6. 6-7.3 | None. ... - Low.
100 6171 0. 63-6. 3 15 7.9-84 | None. .. Low.
G1-100 50 0. 63-2. 0 ) 7.9-8.4 | None. .. | Low.
TR-83 2737 2. 0-6. 3 13 7.9-8 4 | None. . Low,
. 100 3747 3 L OR 7.4-%. 4 Nonc.__ . Low.
70-50 6575 37-47 0 13 7.9-8.4 | None_._. Low.
HH-65 30-40 3040 3 .08 7.9-84 0 Nonec_... - TLow.
TH-R5 70-80 4050 .0 N ) 7. .4 None. .. _ Low.
556 15-55 30-40 3 08 7. 4 | Nonc. . , Low.
100 S6-96 0. 05-0. 63 17 6. 6-7.3 | Nonec._._. Moderate.
100 K494 (1. 050, 20 Y 6. 6-7. 8 | None._ .. High.
10( 90-100 0. 63-2. 0 17 7.9-8. 4 | Moderate...._. Low.
100 91100 0. 20-2. 0 17 7.9-8.4 | Severeo.. Low.
7583 T0--80 40-50 0. 63-2. 0 ) 7.4-7.8  None-.___ o Low.
8¥-98 85-95 7383 0. 20-6. 3 17 7.9-8. 4 Nonc_._........ Moderate.
I 100 82-92 0. 63-2. 0 i i 7.9-8.4 | None..___ Low.




SOIL

SURVEY

TABLE

Soil series and map symbols

La Fonda:
La, Lm, Lo.

Im Alicia soil in Lm L0 a series. IPor
Rock outerop in Lo, see R«)Lk md(mp\ nd
slides.

Lo ... . o B
Laporte:
Lo

For Rock outerop in Ln
aml slides.

Muanzano:

Ma, Mb_ L

‘:\v/éC.- - - -
Mirabal:

Mh, Moo . B B

Moriarty:
Mm, Mo.__ ________

Mero:
Op, Or_ee ..
For Palma soil in O[‘ and Or; seo Palm

rres.

Palma_o o ...

Pastura:
Pa, Phoo o

Pedrick:
Pd, Pe___

Penistaja:
P‘ pu Ph Pw,,,_»

Tor Dean soil in Pn ‘m(l Po, sce Dean scries.

Pl e

P
Pinata:

Pr, Ps, Pt, Pu. I

Tor %Tmupe soil in Pt and Pu, sce \tmupv

sories,

> Rock outerops

Depth
from
surface

Inciies

Classification

USDA texture

Loam. .. e
Heavy loan. S
Loan. [

Lomm.
Fine sandy loam . I
Gravelly sandy loam_ ... ____.

Stony loam ... B

Loam ... [
Light clay Toam_

Toam. e
Clay Toany_ .
Loamy lacustrine sediments.

sandy loam_ Lo L
wedrock.

Qay loame. oo .

~ o~
P

Gravelly loam._ ; I
(xm\um conrse &m(h Joum.
Very gravelly heavy sandy lowim. .
CGranite bedrock.

Fine sandy loam__

Fine sandy loam__ O
H(‘:li} fine sandy loam.. .. .
Fine sandy l(mmM, e

Loam_
Indurated ealiche.

Loamy fine sand to sandy loam _ _ _
Tleavy fine sandy Joam_ .
Loamy lacustrine deposits.

Fine sandy loam_ .. _.
Sandy elay loam ...
Fine sandy toron o __.

Loamv fine sand_

Light sandy elay Joam and fine bdnd\
loam.

Sandy elay loam_o oo ___.

Finesandv loam . oo ...

Stony loam.o ..o e

Stony elay. ... .
Felsite bedrock.

10 —Estimated engineering
Unified AARHO
MI~CL
ClL
MI-CL
- ML-CL A-4
ML A-4
GC A-6 to A-T
G A-1
MI~CL A-d
L A6
MI-CIL, A-4
L A=6 10 A-T
G A1
CL A-6
C1] A-T
GM-GC A2
G A2
G A2
ML A-4
ML A—4
- MI-CL A-4
ML A-4
ML-CL A-4
ML A-4
ML A4
ML A4
CL A6
ML LA
SAM A4
SM A-4
SO A
SA A4
GDM A-4
GO A-6




properties—Continued

Percentage passing sieve—

(4.7 mm.)

No. 200
(0.074
mm.)

No. 4 No. 10

C
(2.0 mm.)

Permeability

TORRANCE AREA, NEW MEXICO

Available
moisture
capacity

Reaction

Salinity

Shrink-swell potential

e 100

100

100 75-85

TH-85 60-70

6070 45-55

29-349 2838 2333

LO0 SO-90

100 G095

- - 100 60--75

- 100 0-80
H6-66 55-65 25-3

00-99

Hh-65 26-36
40-50 10-20
25--35 13-23

50-60

100 H1-61
100 =71
100 57-67

88-08 85-95 63-73

160

HT-67
56606

100

) ) 100 5868
o 100 51-61
100 45-60

- 106 40-55

100 355!

6777

5666

Tt

i
T =%
TR

o

95100

Inches per hour

06321
0,000, 61

3
0. 63-2.0
0, 20063
2, 0-6, 3
0, 20-2. 0
. 05-0. 63
2.0-6.3
2. 0-6. 3
0. 63-6.3
2.0-6.3
0. 63-2. 0
2.0-6. 3
0. 63-2. 0
0. 63-2. 0
0, 63-2.0
0.63-2.0
2,06,
0. 63-6. .
0. 63-2. 0
2.0-6.3
0. 63-2. 10
<005

Inches per inch
af soil

S E

L0
00

] = =1

‘.
‘.

-3

6.
6.

i}

6
7

6.
6.

~F =1~

9-5.
9%,
9-9

9-8.
6-7.
4-8.

6-7. 3
6-7. 8
6-7. 3
4-7. 8
4-8. 4

G-7. 0
6-7. ¢
LG8,

-8 -
L 9-5.

None. ... __._.
None. ... ...

NONC . oo
NOBC. L
Noneo ... .

NOBC. o e

None
NONCL

NOWC .
Shghto oo

None. .. __

NONC oo
Shighto oo
NONC.
NONC.
NONC o

NOWE o

NONC . e
Nonc. o

NONC .
None. ...

NONC_ o
None to slight. ...

NONC o e

None_ . L -
NOTO . Lo e
NONC o e
None. ..
NONC_ oo
Nove. ...

None_ . ... e
NOBC. e

Low.
Moderate,
Low,

Moderate,
Low.
Low.

Low.

Low to moderate.
Moderate.

Low to moderate,

Moderate,

Low.

Moderate.
High.

Low.
Low.
Low.

Low.

Liow.
Low.
Low.

Low,

Low.
Low.

Low.
Moderate.
Low.

Low.

Low.

Moderate.
Low.

Moderato.
High.



86 SOIL SURVEY

TaBLE 10— Fstimaled engineering

Classification
Depth
Soil series and map symbols from

surface

USDA texture Unified AASHO

Inches

Pino:
Py ... e - 0-6 Loam and very fine sandy loam .. ... ML-CL A-
6-36 Clay loam . .. ___ .. ... .. . CL A6

Pw_ . e 0-10  Sitbloam. ... MI~CL A-6
10-18  Clay loam. ... .. 4 CL )

1844 Clav_. . _______. .. o ClE A~T
44 Limestone bedroek.

Pinon:
Px_.. .. . e P 0-18 © Channery loam..._._ . ML-CIL A-6
18-20  Limestone bedrock.

Prewirt:
Pz 0--8 Heavy loam_ - __ e M-CHL A-4 to A-6

For Manzano soil in Pz, sce Manzano serics. 8-60 | Light elay loamo..__ ... ... . .. . CL A6
Raunce:
R 0-26 1+ Silt loam . _ e oo ML-CL A-6
For Gypsum land in Rg, sce Gypsum Iand, 26-60  Gypsiferous material.

i

Koo,

Rock land:

Rock outerop-Pinon-La TPouda complex:

Roo e
IFor Pinon soil in Rp, see Pinon series.

For La Fonda goil in Rp, see La Fonda series.

tock outerops and slides:

Salas:
SA i e 06 Stony loam._.._..... ... . GM A-4
6-31 | Clayloum. ... . __._._.____. GC A-6G
31-33  Schist bedrock.
Scholle:
S [ 05 Gravelly leam . ________. CL A~4
5-15  Gravelly elayloam___ .. . CL A-4
15-60  Calearcous gravelly loam .. _______| CL A4
Shoooo.. < I - 04 Loam. ... ... _____.__ .. ML-C1L. A-4
417 Clayloam.._ . ...___. e CL A-6
1729 Gravellyelayloam_ .. ... CL A6
Slickspot.. .. ... SO . - [ I N . I
Steep rock land:
S M e e R 0 S
Stony alluvial land:
N S S B B L i I N T SR
Stony steep land:
SO0 - B I R R e
Stroupe:
S 0-7 Stonyloam. ... . _____ GM A-4
7-20 Stony elay ... . GC A—4
20~24  Telsite bedrock.
Supervisor: ;
[ e e 0-13 | Loam. R e ML-CL A-4
13-30 Stony loam._. ... . S GC A-4
)44 I

Schist bedrock.



properties—CContinued

TORRANCE AREA, NEW MEXICO

&
-1

Pereentage passing sieve

Available
Permeability moisture Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200 capneity
(4,7 mm.) (2.0 mum.) {0,074
)
Inches per hour Inches per inch pli
of soil
I 100 60--75 0. 63-2. 0 17 6G.1-7.3 1 None__ _ Low.
. 100 T0-80 0. 20-2.0 17 7.4-7.8  Nonc. ... AModerate.
90-100 90-100 66-76 0. 63-2. 0 16 6.6-7.3  None_. Aloderate.
91100 G0-100 S1-91 0. 05-2.0 .16 6. 1-6.5  None. .. - High.
91-100 90-100 T3-83 < 0. 20 17 6.6-7.3  Nonc.. High.
TT-87 T5-85 61-71 0.63-2.0 16 T.0-8%.4  None_ ... Tow.
. 100 82-02 0. 63-2.0 17 7.4-7.8 | None_._ Low to moderate.
100 S9-99 0. 20-2. 0 17 7.4-8.4 1 None_ _ Moderate.
_ 100 R0-90 0. 20-2.0 17 7.9-8.4  Slight to moderate.__ - Low to moderate.
5767 3747 0. 63-2. 0 .09 6.6-7.8 0 Noneeo o wweeenoo e .. Low.
45-50 40-54 0. 05-0. 63 .08 6.6-7.% None-. - —ovveeeoew-—. Moderate.
TT-87 G777 17 6. NONC. o oo Low.
67-77 G60-70 17 7. NONC_ e Moderate.
T7-87 6777 17 7. NONC_ e Low.
e _ 100 63-2. 0 17 30 None. . Low.
100 0. 63-2.0 17 8 None_ . _.._. _. AModerate.
Ho-65H 0. 63-2.0 ik .S | None.. .. Low.
48-58 31-41 0.63-2.0 .07 6.6-7.8 | None_. .. ooovo..., Low, )
b7-67 46-56 0. 05-0. 63 10 T.4-8.4 0 NoNC. oo Moderate o high.
S0-85 5666 0. 63-2. 0 .15 6.6-7.3 1 None__ oo Moderate.
AT-67 39-49 0.63-2.0 .09 4.5-5.5 | None. oo ocnmon Low to moderate.



88 8011, SURVEY

TasLe 10.—Lstimated engineering

Classification
Depth
Soil series and map symbols from

surface

USDA texture Unified AASHO

Inches

Tampico:
Ta . SRR 0-19  Loam D ML-CL

19-38  Gravelly heavy loam . ___ ... _ .1 CL

38-60  Gravelly ¢lay loam. .. _____ | CL

Tapia:
Te, Td, Te_

. e -3 Loam... ... ____..__._____ NML-CL A-
For Dean soil in T :

A
-15 Clayloam . ___ . . _____. CL A4
I Gravelly light elay lonm.__ ... CL A4
21 Indurated ealiche.

Teeolote:
T 0-20 Stony loam and very fine sandy loam__ GAM A-4
0-55 | Stony very fine & andv loam and clay I

loam.

3550 Stonyelayloam.. ... .. GM A-1

Too o e 0-26  Stony loam to stony very fine sandy GM A4
loam.
2650 Btonvelayloam.__ . ______.___ GC A2
Tegajo:
TR 0-21 . Gravelly sandy loam to gravelly G A2
: andy loam. i
2145 Very gravelly sandy loam____ . ______ GW A-1
Trail:
R 0-7 Loamy finesand. . _____. ~. BM A4
760 F Finesand . oo ________ SAM A-4
Travessilla o Finesandy loam_ ... . ML A4
Loam .. _ .. . __ . ML-CL A4

Sandstone bedrock.

Turkeysprings:

{\‘mm' ionn e

i

~EDD NG

DY e e e e e e

-

>

,\
At ids

ey
)
froter
<
.

h‘\' clay lo oo
; v silt Toam .
Limestone bedrock.

o
er o

Washac:

Wa o -5 Cobbly loam_ .. . o CGAT A2
535 Very gravelly (11\ Joam . ML-CL A2 to A4

W L e 06 Gravelly lonm____ . ___ e ME-CL A4
6-44  Very gravelly clay loam....__ . __ GC A4
44--60 vavelly loam. . GC A-2

Wilcoxson:

We e Clayloam_ . ___. ... __________ (] -6
Clay._. .. o oo -7
\sltx (11\ loam. _ - CI~CH -6 to A-T

[

!
it Mo tEN

Wi - O-10  TLoam__ .. . ... M

10-2 Clayloam_. ... . ________. _ CL
21-46  Clay __ S . CH
W ... (-2 Stony loam
2-16 + Cla,
16 W

]
RS

{

.

o ol
i i

hered Imestone.

N 0-2 Stonv loam.__ ... R N G §
2-24 Ncmx clay. o
1-30 | Liméstone bedrock.

W Wgoo

I
N

'
~
»

1
oy




|
| TORRANCE AREA, NEW MEXICO 89
|
| properties—ontinued
| Percontnge passing sieve-—
o } Available !
i Permeability moisture Reaction Salinity Shrink-swell potentinl
No. 4 No. 10 No. 200 capacity
(4.7 ) 020 mmy) (0.074
min.)
Inches per howr Inches per inch pll
of soil
. 100 191 0.63-2. 0 17 None_ . . e — .~ Moderate.
EDY 7585 70-80 0. 20--2. 0 15 None. o Moderate.
[ SO-00 59649 (4. 20-2. 0 15 None. . e Moderante.
95100 83-93 0. 17 6. NOUe. oo oo+ Low to moderate.
95100 S0-00 0 17 6. NoOone. .o .. Moderate.
TT-R7 65-7H 0 15 7 NOWC o oo e hiWL
H-G6 25-65 3242 0. 636, 3 07 6.6-7.3  Nonc e Liow,
26-30 =35 169-24 0. 05-0. 63 06 6.6-7.8  None. . . ... . Moderate.
6575 65-75 45-55 0. 63~2, ¢ 1T 6.6-7.8 None. .. ... ... _ .. Low.
3540 3540 2535 (0. 20-0. 63 13 6. 6-7.8 | None_ . N .1 Moderate.
4252 Ba-45 2636 3. 636, 3 .06 6. 6-7.3  Nonc. . . Low.
IN-28 G-15 S 16 T .01 6. 6-7.3 | None. ... e Low.
I 45--50 07 7.4-7.5  None. . . . Low.
100 3545 07 7.4-7.8  None.__. . e 2 Liow,
100 5808 ) 6. 6-7.3  None. . [ Low.
100 70K 17 6. 6-7.3  None. .. . Low.
SYPR Y 4050 .08 7. None. ... . e Low to moderale.
50601 4050 C08 7. None. . . S _1 Moderate.
6777 H1-61 B 7. None.._. .. S High.
5767 5161 13 7. None.. ... ... _ .. Moderate.
767 51-61 13 7. None_ . . . e _ | Low to moderate.
T80 1555 0. 632, O 17 6. 6-7.3  None.___ .. e Low.
TO-80 0-60 0. 20-2. 0 15 X None. ... . . Moderate.
7H-%5 73-83 6777 (. 63-2. ¢ B None. - .. .1 Low.
4050 3545 3242 0. 20-2. 0 ) None. e o Moderate.
ERTE o 2535 22-32 0. 63-6. 3 10 None. .. T Low.
100 17 7.4-7.8  None.__ . . Moderate to high.
100 19 7.4~8 4  None... .. I _ . High.
100 17 9.0 Nono.... — o Iigh,
100 60-75 0, 20-2. 0 17 6. 6-7.3 ¢ None____ . ; Low.
100 70-80 (. 20--0. 63 17 7475 1 None . e . Moderate.
100 7505 0, 050 63 17 7.9-8 4  Nono..._ . . o High.
7585 7585 (1. 20-2. 0 1H 6. 6~7. 3  None. e - Low.
,,,,,, 100 0. 05-0. 63 19 7. 4-8. 4 Nono._. High.
0, 20-2. 0 15 NOWC e LW
0. 05-0. 63 16 None e Moderate to high.




90 SOIL SURVEY

TasLE 10.— Lstimated engineering

Classification
Depth o
Soil series and map symbols from
surface
USDA texture Unified AASITO
Inches
Willard:
Whoo oo e 0-10 Tinesandyloam.___ .. ____... ... ML A-4
10-24  Loam .. ... CL A6
2460 Lacustrine deposits.
WK O-11 Loam..._ .. ... __...... CL-ML A4
1126 Clay loam.____ e CL A6
26-60  Clayey laet astrine material.
Wl 0—4 Loam. ... . _________ ... CL A6
4-60 | Lacustrinc sediments.
Wi 0-5 Loam._ e MIL-CTL A-4
517  lLight (le loam._ _ e CL A6
17-60  Lacustrine sediments.
Witt:
Wn, Wp, Ws, Wt. . . 05 Toam. ... .. MIL-CL A-4
For Harvey soil in Ws and \/\/T see ”JT\(‘\ 5-47  Clay loam . _ CL A4
series. For Pinon soil in Wi, sce Pinon serics, 47-60 | Loam. ___ ML-CL A-4
Wo, Wrroo el 0-40  Clay loam CL A-4
40-52  Loam AML-CL A4

soil is air dry, this amount of water will wet the soil ma-  material and its corrosiveness to other materials. Estimates
terial to a dept 1 of 1 inch without deeper percolation. of salinity are based on estimates of electrical conductivity
Reaction refers to the degree of acidity or alkalinity of  ©F S:Lt‘lll':}fedf soil o‘\)‘r}:u(f‘ x;jhn hi 115 (;Mm] ed 111‘1111]]‘11)111103
a soil, expressed in pIl values. A soil havine a pI value of  DPOF centimeter at 25 n table 10, sa ity 1s rated as
7 is neutral in 1_,“”,‘,“”1 Tn the Torrance Aven. the soils at 707 if conductivity 1s estimated as less than 2.0 millimhos
i 1s ¢ P 2 = :
rce ratec ] e ;18
the lower eTe -ations are mostly neutral or alkaline, and per ((nnmofer’/ It is rated as slight if conductivity i
,’] i I | ]‘ ‘ ‘ 2t o»hma ed as 2.0 to 4.0 millimhos per centimeter, as mod-
3 8 3, ) & < .3
t Lse at t ie higher elevations are neutral or acid, _ crate if conductivity is estimated as 4.0 to 8.0 millimhos per
Salinity affects not only the suitability of a =oil for mmnnetmﬂmd as severe 1 conductivity is estimated as 8.0
crops, but also its stability when used as a construction  to 16.0 millimhos per centimeter.

TaBLE 11.

Suitability as a source of— Farm ponds and irrigation
FESerVoirs
Soil series and map symbols | o o Dikes and Terraces and o
: . levees diversions
Topsoil Sand and Road subgrade Road (il Reservoir Embankments
gravel areas
Aliciar Al o Good o a Unsuitable . Fajro ... o Fabro oo .0 Good stability Should boe Moderate Good stability
depth of 6 I compacted placed when permeability, if compacted
inches; faiy whern wet. soil is dammp. when wet.

from 6 inches
to 3 feet.

Badland: Ba......_____.....| Unsuitable...... Unsuitablo....._ Fairy high Unsuitable ... Topography; Not applicable. . Slow permea- Shale in some
shear feasible only bility. areas.
strength. in level areas.

Bernal:  Bs, Bt ... Unsuitable______| Unsuitable. . ___ Fair. o __.__.. Fair to good. ... Limited Not applicable, Rock at a Limited

For Slickspot part of Bz seo quantity of hecause of o depth of 12 guantity of
Slickspot. soil material. shallowness., inches. soll material,

For Travessilla soil in Bt,
see Travessilla series.

See footnotes at end of 1able,




TORRANCE AREA, NEW MEXICO 91
properties—Continued
Pereentage passing sicve—
Available
Permeability moisture Leaction Salinity Shrink-gwell potential
No. 4 No. 10 No. 200 capacity
(4.7 muy (2.0 mn) (0.074
min.)
Frches per hour Inches per inch pil
soit
. 100 5 0. 63-¢. 3 15 7. 0-8 4 None. .. ceeo— -~ Low.
100 7585 0. 20-6. 3 17 7.9-8.4 0 Shight Low.
- 100 50--60 0. 63-2. 0 17 7.49-8.4  None. _ Low.
100 7585 0. 20-0. 63 17 7.9-8 4  Slight____ Moderate.
100 TH-%5 0. 20-6. 3 17 7.9-8. 4 | Moderate_. .. Low.
160 100 60-75 0. 63-2. 0 17 7.9-8.4  Moderate. Low.
100 100 7080 0. 20-0. 63 17 7.0-8. 4 Severeo ... Moderate.
1043 S 0, 63-2. 0 1T 6. 6-7.3  Nobeo i} Moderate.
100 83-03 0. 20-0. 63 AT 6. 6-8. 4 Nono. . Moderate to high.
- 100 8646 0. 63-2. 0 7 7.0-8 4 None. .. Moderate.
100 100 70-80 0. 20-0. 63 17 6. 6 None. .. Moderate to high.
100 100 60-75H 0, 63-2. 0 17 7.0 None_ ... ... Moderatoe.

Shrink-swell potential is an indication of the volume
change to be expected when the moisture content of the
soil material changes. In general, soils classified as CI and
AT have a high shrink-swell potential. Clean, structnre-
less sands and gravel and most other nonplastic or slightly
plastic soils have a low shrink-swell potential.

Engineering interpretations
Lable 11| gives estimates of the suitability of the soils for

Engineering inlerprefations

specified uses and deseribes some of the characteristics of
the soils that affect the design, construction, and mainte-
nance of enginecring structures,

The ratings of the soils ag a source of topsoil arve based
on use of the soil as topdressing on road slopes and dams.
A good rating 1s given to a soil, such as Manzano loam,

that is fertile and tillable and generally not subject to ero-
ston. Soils are rated poor or unsuitable if they ave Jacking
in plant nutrients, arve hard to work, or ave erodible. The
soils are also rated as a source of sand and gravel.

Degroe of limitation for

Hydro-

Trrigation

Moderate per-
menability; fair
water-holding
capneity.

Steep topogra-
phy; vock for-
mations; low
ferti

Uy,

Rock at o depth
of 1 :

Walerways

Ervodibility un-

Ll cover is
established,

Not applicable ..

Rock at a
depth of 12
inches.

Range pitling
and chigeling

FFair water-
holding
capaciby.

Rock outerops;
slow pernea-
bility.

Rock at a
deptlh of 12
inches,

Building
founidations 2

Low shivink-
swell poten-
tial; {air hear-
ing capacity.

Itigh shrink-
swell poten-
tind, exeept
on rock out-
oS,

Good bearing
capacity on
rock,

Stock water
pipelines

Necessary
depth
veached

0

rock problem.

Rock outerops

Rock at o
depth of 12
inches.

Sewage disposal
frelds

Slight __ ..

Severe: slow
permeability;
sadstone
MIECTOPS.

rock
ab a depth of
12 inches.

Severe:

Recreation
areas

Homesites

Cabing

Residen ces

Shghto ... .

Moderate:
steep, broken
topography.

Slight

Biight ...

Moderate:
steep, broken
topography.

Slight. ...

Shight ...

sSeyoere:r  poor
foundation
material; poor
field for septic
tanks.

Moderate:
poor field Tor
septie fanks;
hazard of
severe wind
erosion,

logie
s0i group

1



Soil series and map symbols

B

Blown-out land:

Catero:

Chilton: Cg, €] . .
For La Fonda soil in CI,

see Lo Fonda series,

Chups

Clovis: Cn, Co, Cp, Cs..

For Dean soil in Cp, see
Dean series. IPor Scholle
soil in Cs, sce Scholle

\, Ct .
Dean: De_..

Dunean: Du.o...... -

Enclerror Ecoo oo

SOIL

SURVEY

TanrLe 11.

Syitability ag a source of

Topsoil

Sand and
graved

Road subgrade

Joad fiH

Unsuitable.

Poor_ ...

Poor... ...

Fair

Poor. ...

Poor.. ...

Unsaitable.

Poor....

Hee footnotes at end of table.

Unsuitable .

Unsuitablo.

Unsuitable.

Poor; mostly

Unsuitable. ..

Unisu

Fair to poor. ..

Fair.

Tusuitable, Poor ton
depth of 20
inehoes; good
below 20
inches.

Ciood for Good_.
gravel.

Poor. ... Fairo..

Unsuitable_. Faiv .

Good below
the topmost
§ inches.

Poor in top-
most 7 inches;
good below
inches.

aliche,

Poor; bigh
shrink-sweil
polential.

Hable... ...

Fair to poor....

Fair in sandy

Areas.

Poor

Poor to fair
1o n depth of
20 inches;
good below
20 inches.

Good

Fair. .

Cadr .

Grood ..

Poovin to
most 7 lnches;
zood below
inches.

[

Unsuitable. oo

Unsuitable. ...

Dikes and
levees

Terraces and
diversions

Fair compaction
characterisbics,
but crodible
after con-
struction.

Steep

topography.

Very pervious
beeause of
gravel,

Poor stability. -

Compaets

casily

Shallow soil
Hmits avail-
ability of
aterial,

Not stable
when wet,

1ligh shrink-
swell poten-
tial; eracks
when dry,

Limited
amount of
soit, but
rocky enough
to make
stable dikes.

Not needed,

bocatse waler |

erosion is not
a problem,

Sieep
fopography.

Rocks i soil
material.

Gravel in soil
material.

Not necded,
Dheeause yun-
off is slow,

Not needed . - __.

Not applicable,
because of
position.

Hard caliche
near surface,

Not applicable;
nearly level

Not applicable__

Farm ponds
FeServ(

il

[ngineering

irrigation

Reservoir
arens

Moderate per-
meability,

Slow permeabil-
ity: rock
Hmits depih
of excavation
for ponds,

Bedrock at a
depth of 30
inehes,

Rapid per-
meability.

Rapid scepage..

Moderate per-
meability.

Shallow to
bedroek.

Moderate per-
meahility,

Cemented hard-
pan at a
depth of 20
inches.

Shallow to
fracturod
Tedrock.

ihunikments

rocks i

stabili

Reapid pormoa-

hifity,

Poor stabill

Comp

ARRR]

reraing

permesble,

Amonnt of soil

Timited.

Cracks when
dry and is
eonsequently

cudsject 1o

rocks mnke

embankments

stabic.
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TORRANCE AREA,

Trrigation

Walerways

Low fortility
and low

organic-

Steep Lopog-
raphy,

Unsuitabls,
beeause of
rocks in soil
maferial

Low water-
holdin
capaeity.

Low water-
holding
eapacity.

Moderate fertil-
ity and
organic-
matier
content.

Shallow; too
stecp.

Low-water
hiolding
capacily.

High salt
content.

Low water-
holding capae-
ity; shallow
soil

Cover di
cull to

ostablish.

Erodibility
when bare.

Toorvocky to
establish

Not applicable,
because of
gravel

Not nee

beeause run-
ofl is stow.

‘odible
il cover is
ablished.

Not applicable.

Hard to
establish
grass cover.

Not applicable

Not applicable. .

Range pitting
and chiseling

Building
foundations *

Not needed,
because tor-
raiyn is fdat
and water
soaks in.

forested.

Feasible only
on milder
slopes.

Low water-
holding

capacity;

T intake

rate.

ITigh intakoe
rate,

Good water-
holding
capacity.

Not applicable;

soil too
shallow.

Absorbs

water readily,

but has low
water-
holding
capac

Slow intake
rate.

Low water-
holding ca-
pacity.

applicable:

Fair beaving
capacity.

Iigh shvink-
swoell
potential,

Grood beari
pacity.

Low shrink-
swell poten-
tial; i
bearing

capacity.

Low shrink-
aywell poten-
tlal; good
bearing
eapacity.

Moderate to
high shrink-
swell poten-
tial.

Good bearing
capacity al a
depth ol 24
inches,

T.ow shrink-
swell poten-
tial.

High shrink-
swell poten-
tial.

Good bearing
capacity;
moderate
shrink-swell
potential,

Stock water
pipelines

NEW

MEXICO

Degree of limitation for-—

Sewage disposal
fields

Recreation
areas

Hou

ssites

Cabins

Residences

No limita-
{ions,

Wy
rock pro-

ihered

wede

stallation
depth in
places,

Too rocky for

installs

Some extreme-

requive

hedding,

Features favor-
ablefoa
depih of 24
inches,

No adverse
featnres,

Soil too shallow
and foo stony.

Iard endiche
in places.

Hard to install
below a depth
of 20 inches.

Too rocky for
plastic lines;
shallow to
bedrock.

Maderate:
slow tomod-
erate por-
meability.,

Severe:  perehed

waler table.

Severer  bed-
rock alb a
depth of 30
nehes.

Severe: rock
near surface.

Severer bed-
rock al a
depth of 24
inches.

slight. oo ..

s0il
is saturated
during rainy

Sea80N,

Seve

Moderat can
drain through
fractured hed-
rock.

Severe: no
vegetation.

Moderate:
steep
topography.

Stight

Modera
not much
plant cover.

slight

Moderate:
vegetation
is hard to
maintain,

Severe:  high

water table
in wet
wenther,

i Shght

Severe: no
vegetation:
vere hazard
of wind
orosion.

b3

Shghto.o_..

Sight

Slight

Slight

. Slight

Severes high
water table
inwet

weallier,

Moderate: too
rocky; sparse
vegetation.

low
fartility;
plant cover
is hard to
establisl,

Severe:

Moderate:
water supply
doubiful
because
Lopography

i sloop,

Moderate:
poor potential
for septic
tanks.

Slight.

Slight

Moderate:
topography
100 steep.

Slighto.. ...

¥

Severe:  high
watler table
nwet
weather.

Severe: rock
sparse vegeta
tion.

93

Hydro-

logie

soil group
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SOIL

SURVEY

TasrLe 11~

Engineering

Suitabiiity as a source of

Soil series and map symbols

Taopsoil Sand and Road subgrade
gravel
Erramouspe:  Ero ... ... Poor_. Coees Unsuitableo o0 Goodl oo
Toriwingate: Fo_........ I Poor ... Unsidtable oo 0 Failro o .
Fuaera: Fr, Fuooo. ... Poor e Unsuitable; Good toa
maostly coarse depth of 11
mferial. lehes; poor
1o very poor
Lelow 1l
inet
Pooro oo Unsuitable..__. . Fair to poor_.__ .
Hagernzan: Ha, Hd. Poor. . —o..- Unsuitablo... .
! Mmoo Poor. . . Unsudtable. ... Fairo oo .
For Deansoil in Hi and
Hm, see Dean series.

S R Poor. . Unsuitable_ . Poor. ... ..
Hassell: Hs._ Falr. .. Unsaitable. .. Fadr. . .
Tenacio: Poor._ Unsuitable._. Pooro_ .. ... ...
Hdefonso:

th, tke oo Toor. . _.. Goodinmany Fair at o depth

See footnotes at end of table,

areas; some
areas are well
eraded; suita-
Dle for use in

musSonry.

of 10 inches to

36 inches or
maove;
gravelly
stratuim,

Rowd (il

Dikes and
levees

Perraces and
diversions 1

IFarm ponds and irrigation

TeSCrvoirs

Reservoir
Areas

Fuir 1o o depth

of & i

poor fr

nches

1o
inehes.

Fair i1 top-

wost 11

Grood 1o a
deptivof 11
inches.

Unsuitable. o

Poor__

Unsuitable. .

Unsuitahle .

stable o

Unsuitable__.

but

stable.

Rocky,

Good stability . .

Cobblestones
make good
pervious
blanket.

Unstable

Stable if
compucted
whett wet.,

Stable if
compacted
when wet.

Unsiable when
wet,

Must be
compacted
when wet,

Subject to wind
and water
crosion; rock
at a depth of

25 inches.

Unsiable; easily
compacted
when moist,

Not applicable_

Not applicable. _

Not applicable. .

Not applicable. .

Not applicable_ .

Erodibility
without plant
COVEer.

Erodibility
without plant
COVer.,

Not applicable.

Not applicable__

Subjeet of wind
and water
crosion.

Rock at a
depth of 36
inches,

Slow permea-
bility; rock
al o depth of
30 inches,

Slow seepage;
rock al a
depth of 8
feet.

Grypsum al a
depth of 4 1o
12 inches,

Moderate per-

meahility; rock

ata depth of
30 ineche

Moderate
permeability.

Moderate
permeability.

Moderate
permeabliity.

tock at a depth |

of 25 inches.

Rapid seepage. .

| Siuble il

Embankments

CGiood stabitity
because of
rocks,

Good stability
beeauise of
rocks.

stability
with cobble-
stones as
riprap.

Pstal

Stableif
compacted
when wef,

compacted
when wet.

Unstable when
wet.

Must be
compacted
when wet,

Unstable when
wet; subject Lo
wind erosion
when dry.

Unstable; casily
compacted
whei moist.
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Trideuniion

Steep; rocky. .

Good wider-

Jre-

Ty sivain.

salt-toleran

erops only.

Not applicable. .

BOS-022-

B T

Walorw

Notapp

Not applicable. .

Not applicable. .

Not applicable. .

Not applicable. .

Moderate
eradil

Itard {o
produce
COVEY,

Net applicable. .

Not applicable.

Erodibility
without
COVEr; COVer
hard to
establish.

e pitting
vl ehiseling

Soil takes water
readily and
i gaod
waler-holding
capneity.

Too st

ony; high
water-holding

capacity.

Croad water-
holding en-
; &b

Lis slowly

permeablo,

Excessive

gynsum,

Medium wafer-
holdi
capaciiy.

Soil takes water

water-holding

capaciiy.,
CGlood water-
holding
capacity.

Iigh water-
holding
capacity.,

Low water-
holding
capage

Low water
holding
capac

Bullding
foundaiions 2

Good baaring
capneily,

1Tigh bearing
capacity.

Moderate to
high shrink-
swell poten-

Good hearing

capacily,

Moderate
shrink-swell

potential,

Low shyink-
swell

potential,

Moderaie
shrink-swell
potential; low
bearing capac-
ity when wet,

Moderate to
high shrink-
swell
potential.

Low shrink-
swell poton-
tial; rock at a
depth of 25
inches,

Low shrink-
swell poten-
tinl; fair
hearing
pacity.

Srock water
pipelines

Dregree of imitation for—

Hewnge disposal
fields

Too roeky for

plastic lines,

Too rocky;
hadroek at g
depthiof 30

May be too
cobbly for

plagtic Tines.

Hevere: rock
adepth of 4
to 12 inches.

No Hmitations
above
bedro

Al featires

favorable.

Adl features
favorable.

All features
favorable.

Rock at
depth of 25
inehes.

May need
hedding in
gravelly
areas.

Moderate: rock
ab o depih of

36 inches,

Bevere: rock af
a depth of 30

inches.

Severer  slow

permeability.

Moderate:
gvpsum af a
depth of 4 to
1Zin

chies.

Severe:
deptl of 30

inches.

Shieht_o o .

Moderate: high
waler table at
times.

Maoderate:
slowly perme-
able subsoil,

Maderate:
shallow to
DOrois
hedrock.

Stght.

rock afl |

Reereation
arens

Homaoesites

Cubins

Residenees

Moderate:
steep.

1o

Moderate:

steep slopoes;

Revere:  sparse
vegetation;
fzard of
wind erosion.

Shight. R
Moderate: poor

COVET,

Shghto .

Moderate:
hazard of
severe wind
erosion.

Moderate:
hazard of
SeVELe
wind erosion.

Moderate:
steep.

Lo

Moderate:
steep; rocky.

Moderate:
sparse vegeta-

fion.

Moderaie: high
water table at

times.

hazord of
severe wind
erosion,

Moderate:

Bever

steep.

Severe:  steep;

rocky.

Severe:  poor

field fo. ceptic

Severe:  poor

wind
Jow fertility,

Slight.

Moderate: high
water table at

times.

Moderate:
topography
nndesirable.

hazard of
severs wind
erosioTi.

Hydro-
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Tapre 11.—lngineering

Suitability as a source of-—- Farm ponds and irrigation

Soil series and map svinbols

Ildefonso—

b

Jekley:

GEL L

Karde:
Wa, Kd. [
For Willard seil in Kd, see
Willard (Wm).

Keeh: K

Kim: Kp, Koo

For Otero soil in Ko, se¢
Ciero serles, For Pastura
soil in Ko and Kp, see
Pastura geries. For Tapia
s0il i Kp, see Tapia
series, For Pinon soil in
Kw, see Pinon s, For
Witt soil in Kw, see Witt

SCILes.

La Fonda: La, Lg, Lm,Lo.__
For Alicia soil in Lm, see
Alicia series. For Rock
outerop part of Lo, see

Rock outerops and slides.

Laporte: Lpo....

For Rock outerop part of

Lp see Rock outerops and
slides.

Manzano: Ma, Mb.____...___

Topsoil

Poor.

TO0Y e

Fair to good. ...

Poor_

Poor. .

Poor. .

Fair

Unsuitable ...

Good....

Good in top-

most 7 inches.

See footnotes at end of table.

Sand and
gravel

THASONYY .

Poor; mivoed
gtone and

coarse sand.

Unsuitable

Unsiitable

Troor; poorly
araded,

Unsnitable

Unsuitable in
areas of La,
Lm, and Lo;
fair below a
depth of 2 feet
in areas of

Unsuitable. .

Unsuitable.._.__

Unsuitable ..

Rouad subgrade

Rond il

Dikes and
lovees

Terraces und
diversions

Falr

Fair 1o good

Pooy

Poor. .

Fair..

Falr ..

Foor tofair.__

Good. ... I

Unsuitable

Good

Paoy_ .

Uinsuitable

Good. .

Peor ...

Toov. oLl

Giood .

Tnsuitable .. .

Tnsuitable. ...

Unstable -

Not enough
binder in

gravel.

Hard to com-
pact ade-
quately, but
ma ood

dikes,

Soil s Hmited;
rock af a
depth of 16
inches.

Fairly stable;
maedinm to
high com-

Stakes when
wot,

Fill material
limited.

Medium to
high com-

Medium to
high com-
pressibility.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable. .

Not applicable_

Not applicable. .

All features
favorable.

All features
{avorable.

reser

Reservoir
Areas

Rapid seepage_

Rapid seepage. -

Little or no
SeCPAge.

Moderate
seepage,

Rock at a depth
of 16 inches.

Moderate seep-
age; bedrock
at a depth of
40 inches in
places.

Moderate
seepage,

Shallow fo
bedrock.

Moderate
permeability.

Modcrate
perimeability.

Vours

Embankments

Unstabie

Not enough
Dinder i

Hard to com-
pact ade-
aquntely.

TUnstable

Soil is limited
in quantity;
rock ata
depth of 18
inches,

Fairly stable;
low 1o moder-
ale permea-

ity when

compacted.

bil

Fairly stable;
medium to
high com-

Limited 6l
material.

Falr to good
stability.

Fair to good
stability.




Irrigation

Waterways

TORRANCE AREA, NEW MEXICO

Range 1
atid ¢h

Building
foundations ?

Stock water
pipelines

97

Degree of Hwitation for—

Hewage disposal
ficlds

Recreation
areas

Tlomesites

Cubins

Residene

ydvo-
fogic
sotl group

Erodibility;
tow waler-

wlding

Not applicable. .

Not applicable. .

I
S

applicable. .

No

L applicable. .

Not

Not applicable. .

Not applicable. .

Moederate in-
take rate:
high water-
holding

capacity.

Moderate
intake rate;
high water-
holding

applicable. R

capacity.

Not applicable_

Not applicable

Not applicable._

Not applicable_ .

Not applicable_

Not applicable__

Not applicable. .

Not applicable...

Highly erodi-
ble until
cover is
cstablished.

Highly erodi-
ble until
cover is
established.

Low water-
holding
capaciiy.

High nafurad
intake rate;
low wales

holding

capacity.

Figh water-
holding
capncity; seals
easily.

Not applicable
because of

satine charoe-

teristies.

Not applicable;
gravelly and
rocky ab a
depth of 16
inches.

CGood waler-
holding eapac-
ity.

All features
favorable.,

Shallow to rock .

Good intake
rate in nat-
ural state.

High water-
holding
apacity.

Good hearing
capaciiy; low
shrink-swoell
potential.

Low shrink-
swell poton-
tial; good
bhear

capuei

Iigh shrink-
swoll
poteniial,

Low shrink-
swell
poteniial,

Low shrink-
swell po-
tentinl,

Low shrink-
swell po-
fential.

Low to moder-
ate shrink-
swell poien-
tial.

Low shrink-
swell
potential.

Moderate
shrink-swell
potential.

Moderate
shrink-swell
potential.

May need
bhedding in
extreniely
pravelly
ar

Toorocky for

nlastie lines,

All
favorable.

featur

Rock ol a depth
of 16 inches.

Al features
favorable
above 40
inches,

AH features
favovable.

Too rocky for
plastie lines.

All featives
favorable.

All features
favorable.

Moderaie:

slow

permenble,

moderately
permeable,

Heverer rock at
a deptlief 16
inehes.

Moderate: rock
or caliche at
a depth of 40
inches in
places.

Moderate:
moder
permeabilify.

Severe: shallow
to rock.

Shight_ ...

Moderate:
hazard of
severe

wind erosion.

Severer gullied

and eroded.

Moderate:

topography

too steep.

Mo

Moderate: not
much cover,
hecause soil
is shallow.

Moderate:
sparse vegeta-
tion beeause
of gravel,

Moderate:  low
fertility and
organic-mat-
fer content,

Moderate:
rocky surface.

Moderate:
gullied in
places; stb-
ject to
Nooding.

Moderate:
subject 1o
flooding.

Slight_ ..

Moderate:

badly eroded.

Moderate:
saling seil

Moderate:

not
mueh cover,

hecause soil

is shallow

Moderate:

spalse vegeta-
{ion beeause

of gravel.

Moderate:

fow
fertility nnd
organic-mat-

ter content.,

shight____

Moderate:
subject to
flooding.

Moderate:
subject to
flooding.

Shight_ ...

Severe:
Dadly eroded,

Hevere:  loo

steep.

Moderaie:

saline soil.

Severe: poor
field for septic
tanks.

Slight.

Severe: poor
potential for
septie tanks.

Moderate:
subject to
flooding.

Moderate:
subicct to
flooding.

o

3



S0IL SURVEY

TasrLe 11—Lngineering

Suitability a8 & source of— Farm ponds and irrigation

TEServolrs

and map syinbols

Sand and
gravel

Road subgrade

Mirabal:

Moriarty:

Otero:

Op, Oro. ...
For Palma soll iz O

Nas
Y

Miz, Moo . oo

Palma._ ...

Pastura:

Pedrick:

P
Pd, P

Pm

Pinata:

Pr, Ps, Pt, Pu.

For Siroups
Stroupe series,

Py, sece

Pino:
P

(=g

Unisuitable. .

Poor ...

Poor._

PO0T. L.

Pooroooooo.o

Pooro.......

Poor. oo

Poor. oo

Fair oo

Good. ..o

See footnotes at end of table,

Unsuitable.

Unsuitable_.._..

Falr for gy

Jnsuitable in
uneroded
s fairin

Ted areas.

Unsuitable in
uneroded

eroded are

Unsuitable;

mostly caliche

Tadr for sand

in ereded

Areis.

Unsuitable ...

Unsaitable ...

Tnsaitable. ...

Unsuitable. ..

Tnsnitable. ..

L Goodl o

Poor...._.

Good

Pair ...

Poor o falr......

Paoor...

Faleo......

Fair to good___ .

Toor. oo

Fajr.....

! Poor tofair_..___

- Poor to faiv .

Good. ...

Unisuitable.

Goodooo..oL..

Uhsuitable.. ..

Unsuitablo. ..

Poor. ..

Poor; not well

eraded.

Unsuitable.. ...

Toor. ..

Unsuitable .. __

Poor

Dikes and
levees

Poor resistance
to piping.

abilif
diffienit to
compact.

Soil hinder
Jimite
v elly

Poor stability. .

Poor st:

Fair to good
stability.

Poor stability ..

Poor stabilit

Toor stability . .

Slow permea-
hility when
compacted.

Fair stability;
soil material
limited.

Fair to good
stability.

Fair stability _

Not

Not applicable.

applicable.

Not applicable.

Not applicable .

Not applicable

Not applicable.

Erodibil and
poor stabil
ity.

Erodibility
withont
protection.

Not applicable_ .

Not applicable. .

Not applicable_.

Not applicable. .

Not applicable. .

Embankments

shallow to
bedrock.

All features
{favorable,

Rapid scepage;
rock af
dopth of 4
feet.

Moderate to
rapid secp-

age.

Rapid seep-

age.

Weakly
cemented
ealiche at a
depih of 2
feet.

Rapid seep-

age,

Moderate
SEePAgE.

Rapid to
moderato
seepage.

Moderate to
slow seepage.

Shallow to rock

Moderate

seepage.

Rock at a depih
of 4 feet.

Limited soil
naterial.

Fair stahility;
difficuit to
compact.

Soil binder
Timiited;
gravelly.

Poor stability.

Poor stability. ..

Fair compac-

Tnstable; poor
resistanece to
piping.

Poor &
POOr COMpPac~
tion cha
foeristics.

Unstahle; poor
piping

resistance.

Slow permei-
bility when
compacted.

Soil material
Hrited.

Good stability
if compacted
when wet.

Fair stability____
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water readily.

swell
polential.

favorable
above 4 feef.

adepth of 4
feet,

rock at a
depth of 4 feet. |

{ Degree of limitation for—
Hydro-
Trrigation Walerways Range pitting Building Stock water logic
and chiseling foundations 2 pipelines ) Ttomesites soil group
Sewage disposal Reereation
fields areas
Cabins Residences
Not applicable. .} Not applicable_.; Not applicable. .| Low shrink- 100 rocky oveann - : Moderate: Maderate: Severe:  steep i8]
shallow to steep steen topography.
rock. topography. topography.
capacity,

Not applicable. .| Not applicable..l Good water- Higlh shrink- ¢ A features Severe: poorly Moderate: Moderate: Hevere: 8]
holding swell poten- favorable. drained. stbject to subjeet to subject 10
capaeity; tial; high floading. flooding. flooding.
slow intake COMPressi-
rale. Bility,

Not applicable. .} Not applicable. .. Low water- Good bearing Too gravelly Severe: rock Moderate; Moderate: Severe: 1>
helding capacily; for plastic at a depth steep steep steep
capacity. low shrink- Hines, of 4 feet. topography. topography. topography.

swell
poiential.

Not applicable_; Not applicable Maoderate Fair bearing All features Slight . Moderate: Moderate: Slight - LG
water-holding capacity. favorable, erodible, erodible. !
rakos water
rapidly.

Not applicable.| Not applicable. .| Takes water Falr bearing All featires Slight . __ Moderate: Moderate: Moderate: o4
rapidly., eapacity. favorable. hard to difficult o diffienlt to

maintain maintain mainiain
cover, COVEr. cover,

Notapplicable...] Not applicable. . Low waler- 11igh bearing Difientt to ere: Severe: shal- Severe: shal- <
holding capacity on exeavale he- ealiche pro- low soil; low low soil; low
eapacily; ihe ealiche. cause of vents drain- fertility. fertility.
slow infake caliche. agc.
raie.

Iiigh intake Erodible and Takes wa Medium b All features Slight S Moderate: Moderate: Moderate: [

rate; diffienit difficuldt to readily. ing capaci favorable. fine-toxtured fine-textuved fine-textured
to lrrigate by vegelate, fow shrink- soil is ero- soilis very soilis very
surface swell poten- dible. erodible. erodible.
method; low fial,
water-holding
CAPAC
Notapplicable .. Erodible and Moderate Fair bearing All features Slight .. Blight - Slight. .o .. ... Sbght. ... B
diffiewlt to water-holding eapacity; favorable.
vegetato. capacity. low shrink-
swell poten-
tial.

Not applicable. .. Not applicable..; Rapid iniake Low shrink- All features Slight. .. Moderate:  sub- | Moderate: sub- @ Moderate: sub- | I3
rale, swell poten- favorable. jeet to wind ject to wind ject 1o wind

tial. CTosion. erosion. erosion.

Not applicable.. .. Not applieable._ Slow water Moderate Adl features Moderate: Slight. Slight . Slight_ ... B
intake rate. shrink-swell favorable. moderate

polential, poermeability.

Not applicable. .| Not applicable. ! Too rocky; low | Ifigh shrink- Too rocky; Severe: shal- Moderate: Moderaie: Modera i
water-holding swell shallow to fow 1o rock. steep steep steep
capacity. potential, bedrock. topography. topography. topography.

Not applicable. i Not applieable. | Rapid intake Medinm Tardpan at o Moderate: Slighte et Slight ... Slght.__.___.__. 1)
rate. shrink-swell depth of 2 moderate

potential, feef in places. SEePAge.
Not applicable. .1 Not applicable. .. Surface absorbs | 1ligh sluwink- Al features Severe: rock at | Stght. ooy SHeghte oo Maoderate: C
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TavrLe 1. —FEngineering

Suitability a8 o source of— Farn ponds and irrigation
FOSCIVOIrs
Soil series and map symbols I Pikes and Terraces and
i levees diversions 1
Topseil Sand and - Road subgrade | Road G611 Reseryoir Embankments
gravel ‘ are
Pinon:
P e e ] OOV Tnsuitable - Fairto good .. _.1 Good below a Soil material Not applie: _ | Shallow fo rock - Soil material

depth of I8 limited. Yimited.
inches.

Goodo_ .o Unsuitable. o Fair. ... Unsuitable. ... Fair to good Not applicable... Moderate Fair to good
stability. seepage. stability.

- suitable . _. .~ Unsuitable...___ Slakes easily ... Not applicable._ Rapid seepage__ Slakes easily. ..
oot Unsitabien . ... Good for Good when Fair when Soil material Not applicable... Rock at the Soil material
| crushed rock. crushed. crushoed. Jimited. sur limite L
Rock outerops and slides:  Ra.i Unsuifable. ___ Good for Good when Fair when Soil material Not applicable._{ Rock at the Soil material

shed rock, crushed. shed. limited. surface. Tinited.

Salns el _ Poor Tnswitable. .. Good. ... Toor._._ ... ___ Soil material Not applicable__ Shallow fo SBoil material
limited. bedrock. limited.
Seholle: I Fadr oo it poorly fair . Poor. . ... Fair to gooc Not applicable__: Moderate Fair to good

wled gravel, stability. SOOPALC. stability.

Sho. [ S Falr below a Pooro .. ... .. Unsuitable. .. Tair to good Not applicable. .0 Moderate Fair to good
depilof 15 stability. seepage. stability.
inches; poorly

Slickspot .. [ e Umendtable o0 Unsndtableo L0 Unsuitab! Unsuitable ..o ITigh shrink- Not applicable. . Sandstone at a Clay has high
swell po- deptl of 10 shrink-swell
nehos. potential.
Steep S Unsuitablo ... Falr: mostly Good. s e Boll material Not applicable. .0 Rock at the Soil material
course gravel, limited. surface. Imited.
Stouy alluvial land: Sn___._..) Poor____ . Unsuitable .00 Fadeo oo . Falro ... Boil material Not applicable . Rapid seepage_ .| Soil material
Himited. limited.
s Soo Toor Fadro ool Soil material Not applicable... Rapid seepage. .1 Soil mat
Himited. limited.
Stroupe: So oo suitable. ... Unsuitable ... Good_ . ... .0 Fairo....._.___ Fairto poor Not applicable. | Rock ata Fair to poor
stability. deptivof 20 stability.
inches.
Super Sroe_.. B - TUnsuitable. ... Good. cememww Fairtogood..__. Too steep.. Not applieable. | Shallow to hed- | Topography too
rock. steep.
Tompicor Ta o oiiiomainn Goodoo oo Unsuitabletoa | Poortefalr .. Unsuitable ... Good stability Not applicable_ .| Modorate Grood stability . .
depth of 24 if compacted seePAgo.

inelic

fair ] when wet.
below 24 ‘
inches; poorly %
graded, H

footnotes at end of table,
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No

N

7

No

N

2

Not

Not

No

Naot

Not:

Not

it appiicalbile. o

jLE0N

I

L applicable.

T oapplicable. .

foapplcable .

T applicable_ .

applicable__

applicable.

applicabl

wiicable o

tappiicable

i

applicable. .

tapplicable. o

Waterways

Not applicable

Nof applicable..

Not applicable.

t applicahic

applicable

Not ¢

cable

Not applicable_ .

N¢

applicable. .

Not applicable. .

Not applicalile_

Not applicable. .

Not applicable.

Neot applicable.

Not applicable.

R:mgv pitting

Building

Stoek water

Degree of Hmitation for

Homesites

Hydro-
logic
oil group

and chiseling foundations # pipelines
Sewage disposal Recreation
! fields areas
Cabins Residences
Toorocky ... Good bearing Too rocky Severe:  shal- Moderate Maoderate: Severe:  poor s}
capaeity; fow low to hed- steep; not steep; Hitle potential for
shrink-swell rock. much grass LTSS COVEr. septic lanks.
potential, COVer.
Moderate intake | Moederate AT featies Moderate: Severe:  sub- Severe:  sub- Severe: sub- B
rate, shrink-swell favorablo, mnderate per- jeet to annnal ject fo annual joct o anynual
potential, meability, flooding. flooding, flooding.
Poor hearing Al features Moderale: Moderte: Moderate: Moederate: &
apacity favorable. noderate per- little cover, fittle cover. little cover.
when wet., meability.
Rock at surface .t Excellent liear- Rock at surface . Severe: roek Moderate: all Moderater  all Severe: all <
ing capacity. at surface, rock. rock, rock.
Too rocky Excellont bear- | Too rocky Severes  too Severer rocky 1 Severer rocky Severe: rocky D
ing capaecity. vocky. utd steep and steep. and steep.
Too rocky Toxeclient bear- Too rocky for Hevere: shal- severe: rocky Severe: voeky Severe: rocky G
ing capacity. installation. Jow to bed- and steep. and steep. i steep.
roek.
I waker- Moderate to low | May need Bed- Moderat Slight KHight Siight.. [
holding shrink-gswell in some oderate per-
capacity. paleniial, n1eabi
Moderate Moderats Al fealures Moderat Riight_ .. Sheghbo . Hehtoowecnon ©
water hold- shrink favorable. maoderate
ing capacity. potentinl, permeability.
Rock at a Exeellont i the | Bandstone ala | Severer vo Hevere: nearly ate Severe: diffi- D
depth of 10 surface depth of 10 L depthoof Barren of kspots it fo ese
inches: very clay. inehes. inches, vegetation; are small. ﬂ,\hxn voge-
slowly per- hazard of tation; affceted
miable, wind evosion; 'hy allcali.
affected Ty
alkaii,
Roek at surface. . Excellent bear- | Do yocky for Severe: rock Hevere:  steep Severe: e stecp D
ing capacity. instaiiation. and rocky. and rocky. and rocky.,

H air hearing Too rocky for Severe:  sube Severe:  sub- Sevoere:  sib- Severe: sub- >
rale in capacity. plastic lines. L 1o flood- jeet to flood- ject to flood- joot to flood-
natural stale, g, ing. ing.

Not enough Fair Bearing Too rocky for Qevarer steep_ . Bevere: steep Severer gt D
soil material, capacity. plastie Hnes. and yocky. and rocky.
T wider- Moderate Too vocky for Bevere:  roc Sever steep Severe: stwp Severe:  stoep C
holding shrink-swell plastic Hnes. at o depth of and rocky. alnd rocky and rocky.
apacity potential. 20 inches.
Topography too | Low shuink- How 1o bed- | Severe: shal- Hevere: too Severe:  1oo Severe: 100 C
steep. swell potern- 10CK. low to hod- stoep. steep. steep.
tial. rock.
water ITigh waler All features Moderate: Shight_____..._.p 8light.__.._.. Shight.o.oo.__..1 B

table in
places.

faverable,

high water
table in
places,
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i
:
Sultability as a source of— Farm ponds and irvigation i
reservolrs :
Soil series and map symbols T [ Dikesand | Terraces and T
| [ s i diversions t )
Topsoil | Sand and Road subgrade Rouad fill Embankments
i gravel

- l - - S— D

Tapin: Te, Td, Te ... b Falre oo Unsuitable . Fair.oo..... Trnsudtable. ] Fair stability ... Net applicable. . Caliche at a Fair stability;

For Dean part of Td and : depth of moderate per-

Te, see Dean series, | about 20 meability
inches. when eoms-
i pacted.

Tecolote: TF, Te.weeeoeeee . Poor ... Unsuitable..._. Fair...._ ... Toor....___.._..; Fairstability; Not applicable. .| Shallow to bed- | Fair stability. ..
soil material rock.
limited in
some areas.

Tesajor Theeoooowaavne o Pooro_oo ... Good; poorly Good.ooneeooo Goodo oo - Good stability - .| Not applicable. Good stability

graded. . seepage. if compacted
when web.

Trail: Tmo. ... Poor....._.. Fair; well- Fair to good ___ Fair_.._........ Poorresistance | Not applicable. apid Poor v

graded fine to piping. scepage. to piping.
sand.

Poor. ... Unsuitable. . Poor.._......... Tsnitable..._.. Moderate sta- Not applicable. .| Rock at a depth | Soil material
bility; soll of § inches. ¢ limited.
material
limited.

Turkeysprings: Trno.... .| Poor.. .. Unsuitable. .00 Pooro. ... ... Unsuitable. .. . Falr stability; Not applicable. . Shallow forock. . Fair stahility;
fair compac- falr compac-
tion charac- tion cho
teristics. teristies.

Washoe:

Wa . o . _.1 Unsuitable. Good for gravel | Good_. ... Poor. ... Fair stabilit Not applicable_ | Moderate Fair stab

and cobbie- permeability,
stones; poorly
graded.

Wb oo i Poor Good for gravel; | Good._..__.___.. PTalr. oo Fair stability.___| Not applicable. .. Moderate Falr stabilify . .

poorly graded. | permeability.

Wilcoxson: i

WO e . Falyoooo oo Unsuitablo. A Pair oo . Pooro ... Fair o good All features Slow seepage; ir ta good
stability. favorable, rock at a stabilify,

depth of 40
inches in
some areas.

W JUS Good..o.o........ Unsuitable.. ... Falr. ... .. Pooro......._... Fair stability Al features Moderate Fair stability if
if compacted favorable. age. COMmPE d
when wet. when wet,

el Pooro oo Unsudiable. .o Falro oo 0 TPoor. .o, Good stability_ .1 Not applicable_ .| Shallow to rock.! Good stal

Witlard:

0 £ Poore.oeoeeonon Unsuitable, _o_o0 TFair oo .. _ Unsuitable.... . Fair to poor Easily eroded._ | Rapid seepage. .| Poor stability..
stability in
suface layver,

Wi, Wi e oo Fadr oo ... Unsuitable ..._ 25 ) . P PoOT. Fair stability if | Subject to wind | Moderate seep- Fair stability if
compacted erosion if age. cCoOmpac
when wet. bare. when wet

See footnotes at end of table,
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Trrigation

Not appl

Not

appiicable_ .

Not ny

sHeabile

Not

appiicable

Not

appieable

Not applieable

Not applicable

Moderate in
fuke viafe; hig
warer-holdi
enpacity,

Not applicable. .

Taow fortility
and low or-
ganic-matter
content.

Low fortility,
but responds
well to
fertilizer.

BOKR-D22

Waterways

Range pitting
el ehiseling

Not applics

Not applicable.

Not applicable

Not applicable.

Not applicable. .

Not applicable. .

Not appiicable.

Not applicable

flard Lo vege-
tate beeatse
of elay.

Hard Lo

vegetate.

Not applicabie

Exireme
erodibility.

Frodible, hut
suitable after
cover Is
established,

A3 S

Low to mod-
erate walor-
holding ca-
pacity.

Tow w
holding ca-
pacity.

Rapid intake
rade,

Rapid intake

rate.

Rock at o depth
of § inches.

Topography too
steep.

Rocky; takes
water well,

Rocky: takes
water well,

Iigh water-
holding
capacity.

igh water-
holding
capacity.

Shallow to hed-
rock.

Tuakes water
rapidly.

Deep ehiseling
inereas
take rate,

CE AREA,

NEW MEXICO

103

Building
foundations 2

Stock watley
pipeiines

Degree of Himitation for

sewage disposal
felds

Reereation
areas

Itomesites

Cabins

Residenees

vdro-
logie
soil group

Moderate
shrink-swell
potential,

Moderate
shrink-swell
potential.

Low shrink-
swell poten-
tial.

Low shrink-
swell poten-
tial.

Excellent hear-
ing eapacity.

Good bearing
capacity; low
shyink-swell
potential.

Low fo moder-
ate shrink-
swell poien-
tinl

ITigh bearing
eapacity.

ITigh shrink~
swell poten-
tial,

Moderate
shrink-swell
potential.

Moderate
shrink-swell
potentinl;
rock at o
depth of 24
inches.

Subsurfaee has
moderate
shirink-gwell
potential.

Moderate
shirink-swell
potential.

Hits

Saliche M
depth.

Too stony {ov
plastic Hnes,

places.

All features
favorabie.

Rock at o depth
of 6 inches.

Too ston
plastic ljnes.

Too rocky fov
plastic lines,

May need bed-
ding in places.

Al features
favorable,
except where
bedrock is
near surface.

AL

favorable,

Lares

Stony and
shatlow to
bedrock.

AN feafures
favorable.

All features
favorable.

Seve

ealiche pre-
vents drain-
age.

Severe:r  1mod-
erate permea-
bility; bed-
rock at a
depth of 40

inches.

Slight

Severe: roek
at adepth of
§ inches,

Severe:  shallow
to rock.

Moderate:
moderate per-
meability.

Severe:  slow
permeability.

Moderad
moderaila per-
meahility.

Severe:  shal-
low 1o bod-
rock.

Slight .

Moderate:
moderate

SeONBEC.

Moderate:
hazard of se-
vore wind
2rosion.

steep
topography.

Moderate:
droughty
soils.

Moderatoe:
wind-eroded
areq,

Moderate:
rocky.

Moderats:
steep Lopogri-
phy.

Stight ...

Moderate:
subject to
severe wind
and water
arosion.

Moderafe:
erodible witl-
out good
cover,

Moderato:
hazard of se-
vere wind
eresion.

Severe:  steep

topography.

Moderate:
droughty

S0l

Moderate:
wind-eroded

jRANEH N

Moderate:
rocky: not
much cover,

Moderate:
steep Lopogra-
phy.

Slight. ...

Slight

Slight ... .

Shight. ..

Moderate:
suhject to
severe wind
and water
erosion.

Moderate:
erodible with-
out good
COVEL.

Moderate:
hazard of se-
vere wind
orosion.

Severe;

topography.

steep

Hevere:
droughty
soils.

wind-
eroded arco.

Severe:

Hevere: PooY
potential for
septic tanks.

Severe: gleep

topography.

Moderate:
severe crosion

whien hare.

Moderate:

wly pernie-

able soil.

e

Slizht

Moderate:
shallow to
bhedrock.

Maod
subject to
severe wind
and water
orosion,

Moderate:
crodible with-
out good
COVEr.
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Suitability ag a source of-—

Farm ponds and irrigation
reservoirs

Soil series and map symbols

Topsoil Sand and Roud subgrade

aravel

Dikes and Terraces and

levees diversions !
Reservoir Embankments
arens

Road fill

Willard—Continued

W Toor. . Unsuitable Poor to fair. .

Wiﬁ,:W*‘ W, We, Wi CoGood oo ... Unsuitable oo Poortofair .

Tor Harvey soil in Ws

and Wi, see Harvey
sevies.

Wao, Wr. - Fair ... ceeo Unnsuitable. ..o Poor to falr

Unsuitable..

Unsuitable __.__

Unsuitable. . .

Stable when
conipacted,

Stable when Erodible when Seepage water

compacted, bare, is saline.

Fasily com- Features fav- Slow seepage. .| Kasily com-
pacied, orable; sub- pactod,
jeet to wind
LYOSI01L.
Tastly com- Al features Sfow to mod- Easily con-
pacted; fair favorable, erafe seopage. pacted; faiy
stability. stahility,

L Terraces applicable only for soils that are suitable for dryland farnmning in clin

The ratings of the soils for use in road subgrade are
hmw[ on the estimated classification of the soil mater ial,
Soils that have h%fﬂ} plasticity or a laver of highly mmf e
clay have in’;; seded internal drainage and poor stability
when wet. Such soils are rated poor or unsuitable. Sandy
soils and gravelly =oils are rated good because they have
high hearing capacity and low shy nk-swell potential.

The suitability of soils for voad fill depe s on the tex-
ture of the material and the natnead water content. Com-
paction characteristics, evodibility, depth to bedrock, and
presence of voel within the normal depth of road exeava-
tion are features that were considered in determining
suitability. Highly plastic soil materials that have m;;h
natural water content are rated poor or unsuitable in the
table. Soils that have a high content of silt and fine sand
are rated poor to fair as road fill because they are difficult
to compact, slow to revegetate, and easily eroded on steep
embankments.

Soil features significant in construection of dikes and
levees are stability of the so1l when wet and the worlability
of the soil in construction operations. Soil features sig-
nificant in construction of terraces and diversions are
erodibility, workability, and wet stability.

The characteristics of the soils that affect suitability for
constructing farm ponds and irrigation reservoirs are the
amount of xoepu,;;e to be expwi"e\(’i and the depth to an
inhibiting layer or to bedrock. The characteristics con-
sidered in determining suitability of the soils for embanik-
ment structures are the same as those for dikes and levees,

The factors that affect irri;{xfiion ave depth of titlable
soil, texture, pern 1(‘*1* lity, water-holding capacity, soll
reaction, internal drainage, Jnd topography. A\Jﬂdbﬂ]i\*
of suitable ir Jgation water is not considered. The factors
that affect use of soils as waterways are slope, erosion
hazard, and the ease or i Tmz?t v of establishing vegetation.

Cll<1 U‘ teristies considered in rating soils as to suitability
for building foundations are bemmg capacity, shrink-
swell potential, and shear strength. Characteristics con-

sidered in rating soils as to suitability for installation of
stock water pipelines are the depth of soil and the presence
or absence of rocks or stones in the soil.

Suitabitity of the soils for sewage disposal fields is shown

in the table'in terms of the degree of inntahnn for such
e, A rating of slight indicates no wnfavorable features,

1’()111t,> considered are permeability, ground-water level,
topography, overflow hazard, depth to impervious ma-
terial, and the possibility of polluting the water supply.

Suitability of the soils for recreation aveas and home-
sites 18 ¢ %\0 shown in the table in terms of the degree of

i ni!’:«‘x’ﬂm n for such nge. Factors considered in establishing

the ratings are topography, drainage, vegetation, nccessl-
bility, soil texture, shri eswell potential, soil salinity and
altkalinity, and depth to parent material.

The soils are classified in the table according to their
hydrologic group. The soils in group A have a high intake
rate and consequently the least potential for runoff. The
soils in group D have a low infake rafe and consequently
the highest potential for runofl,

(enesis, Classification, and
Morphology of the Soils

This section presents the ontstanding morphologic char-
acteristics of the soils of the Torrance Area and relafes
them to the factors of soil formation. Physieal and chem-
1cal data for many. of the soils are hlmfed. and the discus-
sion of soil genesis and morphology is corvespondingly
incomplete. The first part of the section deals with the
factors of soil formation, the second with the classification
of the soils, and the thivd with the morphology of the
so1ls.

Factors of Soil Formation

The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material; (2) the climate under
which the soil material accumulated and has existed since
ace un’ml ation; (3) the plant and animal life on and in the
soil; (4) the relief, or lay of the land; and (5) the length
of t]me these forces have been active.
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Dregree of Hmitation for-
Trrigation Waterways Range pitting Duilding Stock waber
and ehiseling foundations ? pipelines omesites
Sewage disposal Reergation
fields areas
Cabins Residences
High salinity___ | Hard to vege PTigh water Tigh shrink- Sevarc: slow Severs:  saline Severe:  saling Heveror  saline C
tatoe. table in swell po- internat soil prevents water from water from
places, tential. drainage. desirable wolls. wells.
metal. co.er.
igh water- Subject to wind - All features Maoderate to Al featurves Bloderate: Slght. . .o Slight._ Slight. {
A £ 4
hoelding ca- erosion when favorable. high shrink- {nvorable, moderate
pacity. bare. swell po- permeability.
tential.
High water- Diflicult to At features joh shrink- Al featiues Moderate: Slight Slight Hright oo O
i=3 £=3 5
holding ca- vegetate, favorable. favora slow poermea-
pacity. fentinl, bility.

2 Bagineers and others should not apply specific values 1o the estimates glven for bes

Climate and veget tation are the active factors of 201l
genesis, They act on the parent material that has mumm«
lated through the weathering of rocks and slowly change
it into a natural body with ”mw%w iy related Tiorizons.
The effects of climate and \wemil(m are conditioned by
relief. The parent material also aflects the kind of profile
that ean be formed and, ‘ﬂ extreme cases, def@xm nes it
almost entirely. Finally, time is needed for the develop-
ment of distinet horizons,

The Tactors of soil genesis arve so closely inferrelated
that few generalizations can be made rwmdum the effect
of any one factor hecanse the effect of each is modified by
the other four. Many of the processes ()i S0 d development
are unknown.

Parent material

The soils of the Torrance Avea developed in or were
derived from several kinds of parent mat (m(d —bedrock,
valley fill sediments, lacustrine wd iments, alluviwm, silty
loess, and eolian sand.

Soils that developed in material weathered from bed-
rock ocenr thronghout the Area but mostly in the moun-
tains and foothills of the western and southern parts. Soils
at the higher elevations in the Manzano Mountains and

the Pedernal Iills developed mainly in material weath-
ered from Precambrian crystalline igneous vocks and
metamorphi s, including granite, sehist, gneiss, and
quartzite | . Precambyi: an rocks are beneath the sur-
face in nearly all parts of the Torrance Are:

The Sandia formation and the Madera formation of
Pennsvlvanian age and the DBursum '{'f‘n'mni jon of Permian
age crop out near the northern crest f the Manzano
Mountains and in the northern foothills. 'i }w\o formations
dip eastward: they underlie the valley h 1 sediments of
the Tstancia Valley. They wm\m mostly of coarse-grained
sandstone and limestone. apro T mhq springs, and
Wilcoxson soils are common in this area

Soils at the higher elevations of the Fallinas Mountains
developed nmmh in material weathered from felsite and
sandstone. These acid pavent materials are weathering into
soils such as those of the Pinata, Stroupe, Tecolote, Er-
ramouspe, and Fortwingate series.

spaciiy of soils.

Soils that developed in material weathered from the ved
beds of the Abo and Yeso {ermxiums of Permian age
ocenr in the southern foothills of the Manzano Mountains,
near the base of the (‘hm)adem Mesa escarpment and
along the marging of the iamm(} and Pinos Wells Lake
%%zwén.\ These red-bed materials slake readily when they
hecome wet and are easily evoded. Shale, fine-grained sa nd-
~mm>. wit bone, g gypsum are common rocks of these
formations . Encierro, Hassell, Alicia, Rance, and
La Fonda s Eqwé in material weathered from the
ved beds.

In the eastern part

I8

olls deve
t of the Area the bedrock iz mainly
Glorieta sandstone, a member of the San Andres forma-
tion, of Permian age. Glorieta sandstone also crops out
along the escarpment of the Chupadera Mesa in the outh-
P“n p(uf of the ‘U 36k, Hn*mzsmm Bernal, and Travessilla
soils devel ()pml in material weathered from this sandstone.

On most of the Chupadera Mesa and in the area arou e
Clines Corners, (Horieta sandstone is overiain by Chupa-
dera I [m\%u ne, “algo a member of the San Andres forma-
tion [z The caleareous and sh aﬂmw Pinon, Laporte,
and Clit p uim a soils formed in material \\Omh(tm from
this Imestone.

Badland, which occurs in the northeastern part of the
Avea, is associated with the Dockum ;; oup, of Triassic
age. "i he Dockum group consists mostly of red-bed shale

i sandstone that weathers rapidly md 18 easily eroded.

‘\MmNe and Chilton soils (imviopod in what appear to
be Ogallala pediment deposits of P liocene or Pleistocene
age. These deposits occur in the southwestern part of the
Are: by W est of the town of Momm nair and near the eastern
boundary of the Torrance Are:

Valley fill sediments on pmdmon{ fans, }mﬂmbix of the
Upper Santa 1 e group of late Pliocene and Pleistocene
age, ocour on the nphmk east of the Manzano Mountains
and on the uphnd\ surrounding the Gallinas Mountains.
A special study,® conducted while the soil survey was in
Progress, md ated that these sediments were derived

S SuMaN, Ropert O, soil sclentist, Soil Comservation Service.
SOILE AND GEOMORPIIIC SURFACES OF WESTERN TORRANCE AREA. Com-
densation of an unpublished M.S. thesis,
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Uuorizite and Schist ~ _
Parent Rock
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Figure 32.—Relationship of soil series to parent material in the Manzano Mountains.
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Figure 33.—Relationship of soil series to parent material in the area of the Pinos Wells Lake Basin.

mainly from mixed parent rocks, including limestone from
the Madera formation and from Precambrian gneiss,
schist, carboniferous limestone, sandstone, and shale. The
study was made to determine the relationship of soils and
geomorphic surfaces in the Chinchonte Arroyo area. This
arroyo is a major tributary that carries sediments to the

Lake Iistancia Basin, Four geomorphic surfaces were
mapped [(fig. 35).

Valley fill sediments of the late Pliocene and Pleistocene
epochs apparently were washed down from the mountains
during the period when the mountains were being uplifted
and then deposited as broad, gently sloping fans. Ap-
parently, the mountains have been uplifted several times,
and after each uplift a fresh mantle of alluvium was de-
posited over the older material. Enough time elapsed
between each uplift and subsequent alluviation to permit




TORRANCE AREA, NEW MEXICO

107

Pinon Channery Loom

_.—\ /—————Luponn— Rock Outcrop Complex

Steep Rock lond

Witt Loom

Harvey Loom

Volley Filling Penistajo Fine Sandy
Sediments . Leam

“Volley Filling
Sediments

~
ro Limestone— -~ N

chupade ' s Fault Ling

Limaestone - Sandstons - P

Sittstone - Gypsum (Yeso Formaiion)
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soil to develop. This ix substantiated by he many well-
developed bur 104 pmhiw discernible in soils of the Witt,
Clovis, Alieia, and P{\,nmml(mm1(%»

Deposi f\,()! aliche ocour %zw nearly all parts of the survey
Arvea bt are move common in the southeastern and novth-
easters Mst» These hnu materials were apparently de-
puMEWE by ground water; the overlying soil material 1s not
thick enongh to have supplied o wueh ealeinm earbonate.
Soils of the Pastura, Tapia, and Dean series developed on
these deposits,

Willard, Ildefonso, and Pedrick soils occur in lake
basins of the Torrance Area. They developed in stratified
lacustrine sediments of Pleistocene age. These sediments
are high in content of lime, g Y PSII, a1 soluble salts, l’hm"
are stratified with ozmeL sand, silt, and clay, In places
the water table keeps the sediments wet for long periods.
The soils that develop from them ave limy and light
w‘-nrw% =m<h in places, they contain harmial amounts of
., The lacustrine sediments were earried by run-
OIY W arm flowing down i“’ 1e arroyos into the enclosed basins,
and Iater settled out of the saline lake water. The salts were
left behind after the water eva] sornted.

The arroyos and flood plams are fillec
colored, Hloodwater sediments of relatively recent age. This
alluvium ranges from clay to sand and is stratified in
places, It ish 1“? in organic-matter content and in fertility
Where these arroyos terminate in LH\M asing, the alluvium
ig deposited over the lncustrine sediments ns broad, nearly
level fans, mome {resh m;dm*"\‘ ’~ ~% H heing deposited in
many of the arroyos and on flood plains . Soils of the Man-
zano, Moriarty, and Prew u? ser ux\, are the major soils that
developed in this kind of alluvium. o

Loess deposits of Pleistocene age are not extensive 1n
this survey Avea. They occur inall of the lake basing on the
Teeward side of playas, i;ZxL‘,,‘Q }}E«L‘\ a Iakes are remmants of
Tavger lakes: they occur in the lower part of the lake
basins, They are frequently filled with runofl water and

d with deep, dark-

remain wet for long periods. When the surface dries out,
a thin, salty, f:iﬂ‘)h) crust. forms. This crust 18 easily

eroded. Wind whips it off the lake bottoms and dej xwirﬁ it
on the leeward H(m of dunes and va ridees. \m% of the
Karde series developed in this silty, saline loess,

The shallow (mci {w; , sandy m‘h on the uplands in the
southern part of Area « e\(lloped 1 eolian sands that
sandhills A(mlh\\'t’\{ of the Area.

were blown in imm the ¢
Thig belt of eolinn sand 15 1 to ¥ miles wide and extends
in a northeasterly direction from Gran Quivira nearly to

the village of Pinos \\ 9? 5. moils of the ()rcm Palma, and
Trail series formed in these sandy eolian (}O}L)()KII(\ In some
places the sands are st i1l unstable, and active dunes are
present. Several other isolated areas of eolian sands oceur
in the central and eastern parts of the Aren.

Climate

The climate of the Torrance Avea is continental and is
typieal of that of intermountain valleys of the \outhern
regions of the Roc LV Mountains. Tt is characterized |
abundant sunshine, low relative humidity, ervatic rai n,{'dl ,
and wide variation in daily and seagonal temperatures,

Winters are long and cold, and summers are short and
mild, Spring winds cause excessive loss of soil moisture
needed for plant growth and soil development. In winter
the nighttime temperature falls below freezing, but there
is considerable davtime warming. This alternate freezing
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and thawing makes the soils more friable and Detter
aerated and also hastens structural development. T the soil
18 moist, frost penetrates to a depth of 2 feet in some years.
Much of the winter moisture Is lost through evaporation
and runofl 1f the soils freeze before arrival of the winter
snows, Kvaporation losses are grmw:«‘r at the lower eleva-
tions because of the warmer daytime temperatures aud
the exposure of the soils to prevailing w inds.

Rainfall in the mountaimous aveas is about one and a
half thmes as minch as that at the lower elevations. The
higher rainfall, the tower daytime tompm atures, and the
E{w er evaporat uni(mm have resulted in the soils in moun-
tainous areas being more deeply leached of lime and col-
lotds. Plant cover 1s thicker in *i*@ area of hm? rer rainfall,
and consequently, larger quantities of organic matter ave
added to the soil. This improves the 1 ate of w:t!’er and air
intake, Temperature is most important in the development
of forest \mlﬂ«, because 1t controls the rate af which snow
melts, the rate of evaporation, the rate of plant growth,
and the activity of animal }.')(, 1n the soil.

ft is unlikely that the soils at the lower elevations de-
veloped under the present-day Y.\I)e of climate. The
\t}@nw h of the soil structure, the leaching of colloids, and
the d“wﬂ) to which lime has been leached indicate that
many of the soils developed m a time of greater rainfall.

Other evidences of wetter climatic periods in the past
are the stairstep beach lines around the Estancia, Kncino,
and Pinos Wells Lake Basins, Other factors being equal,
twice as much precipitation as 1s now normal would be
needed to keep Estancia Lake at the level of its uppermost
shoreline (8). The wetter per!()d\ corresponded to glacial
(ui\ ances in the North, and the drier per mds corresponded

o glacial wrwm (,). The water near the center of the
Mkv, at its highest level, was about 110 to 120 feet deep.?

Plant and animal life

Trees and shrubs, grasses and other herbaceous plants,
micro-organisms, arthworms, gophers, rats, prairie dogs,
and various other forms of plant and animal Life ave active
factors in coil formation.

The solls of the Torrance Area formed under three
general types of vegetation—mixed short, mid, and tall
grasses; scrub trees and short, mid, and tall grasses; and
mixed conifers and shrubs. These three vegetative types
are closely related to elevation, The mixed grasses type,
which is the most extensive, is mainly at an “elevation of
less than 6,500 feet ; the sen 1b tree and mixed grasses type,
at an elevation of between 6,500 and 7,300 feet; and the
mixed conifers and shrubs type at an elevation of more
than 7,300 feet. There is considerable overlap, but gen-
erally the divisions are appavent. Vegetation is less abun-
dant at the lower elevations because precipitation is less
plentiful.

Organic matter 18 added to the soil in the form of
needles, leaves, twigs, roots, and entire plants. Most of it
is incorporated into the A horizon, where it is acted upon
by micro-organisms, earthworms, and other forms of life,
and by chemicals. The darkness of color of the A horizon
is directly related to the amount of organic matter in the
so1l and is a factor in soil classification.

P HIARBOUR, J. MICROSTRATIGRAPHIC AND SEDIMENTARY STUDIES OF
AN EARLY-MAN SITE NEAR LUCY, NEW MEXIco. Unpublished M.S.
thesis, University of New Mexico. 111 pages. 1938,
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in the Torrance Avea, prairie dogs and kangaroo rats
have greatly altered soil characteristics. These andmals dig
undergrow il tunnels, (UH{ i doing so mix the soil from
VALTOUS hm izons and bring soil from the lower horizons
to the surface. The kangaroo rats especially ke the well-
drained, well-developed, medium- textured, wooded soils
that hiave a limy iuye,)‘ helow the surface. They burrow in
the shade of the g}mm noand juniper trees and Tring much
of the Tine to the surface, where it is mixed with the origi-
nal surface layer ‘md subsoil. Asa rosn?t', the soil stru (i\m%
is destroved, and color, tv hma and other morphological
characteristics ave sufficiently changed in some places to
aflect the classification 01 the soil.

Man has also greatly altered \mi characteristics, He
broke out thousands of aeres of productive grassiand
and planted cultivated @ wz}c \V‘nm dronght set in, he
abandoned most of the fields and left them to blow. The
soils  deteriorated  in imnhty} strueture, and other
characteristi

In places man has clean tilled the soil and plowed under
p’mm residue, thereby accelerating runofl and erosion. IHe
has depleted the soil of nutrients by farming without 'fmv
tilizing and rotating crops. Man has allowed overgrazing
of rangeland, which has com pacted the soil and left it
P\pme({ to hot, dr v, erosive winds, again increasing the
amonnt of water lost through rm mofl. e overharvested
the forests and carelessly set fires, which resulted in ex-
cessive =0il loss and slower soil devel opmum

Tn other places man has hastened soil development and
improved tmhf ty by irrigating, fertilizing, leveling,
mulehing. and  planting soil-conserving  grasses and
Jegnmes, Whatever man does to the soil allects its develop-
ment 11 Some Way.

Relief and drainage

The eflects of climate and vegetation, as fx
f'ul'n’m{‘i()n are madified to varying {hmiw by relief. 1t
other { 1(t(>h are about equal, runoff is rapid on steep
slopes and slow on level arens. I mnm% is rapid, little
water enters the soil, plants do not grow vigorously, and
soil formation proceeds slowly : soil Lorizons are thin and
indistinet: and, unless a good plant cover is maintained,
erosion may Progress as {ast as mi I development.

The velief in the Torrance Arvea ranges from Jevel i
the lake basing to very steep on mmmm n slopes. It hh
been a more important factor in soil formation at the
higher elevations than at the lower elevations.

Soils on the northern and eastern slopes of moun{ainous
arveas ave deeper, darker colored, and more stmzwl,' de-
veloped than soils on the southern and western slopes,
Hw\' are profected from prevailing winds and from direct
ravs of the sun. Winter snows melt more slowly, and the
soils absorh and retain more moisture. The kind and
amonnt of vegetation is different from that on the south-
ern and western exposures.

Soils on the southern and western slopes are less strongly
developed and less deeply leached of lime and colloids
than soils on northern and eastern slopes. They are
droughty and are subject to wind erosion. The vegetation
ismore sparse, and the plants are stunted.

Tn the lake basging, runofl is slow, internal drainage 1s
impeded, and in places the water table is near the surface.
Soluble salts rise through the soils by capillary action, and

ctors 1 soil
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svaporation builds up salt dn mslts at the surface. This
makes the solls saline and alka

Time

The leneth of time needed for a soil to fo}"m depends on
the nature of the parent material, the el m(mx plant
orowth and animal activity, and relief and drainage. The
Eegree» of pr nﬁks development depends on the intensity of
the differer 11 soll-forming factors and on the length of time
they have been active.

A o1l is young, or immature, if the soil-forming factors
have not been active Emm mmugh for the soil to be in
qul thriun w ﬁ 1 its envivoniment. A soil is mature, or old,
if it has been in place for a long time and has approached
aquilibrium,

Soils of the Trail, Otero, Willard, Hdefonso, Dean, and
Pastura series ave young, or immature. They show little
or no profile development and very little leaching of soil
colloids, Boils of the Manzano series, which occur in swales
and on flood plains, are fairly young. They show some
profile development. In places new material is still being
deposited.,

Soils of the Witt, Alicia, and Wilcoxson series are old,
or mature. They have a thick, well-developed profile.” Ihese
so1ls occur on nearly level to moderately sloping up!ﬂ s,
mainly in the western part of the Avea. Many of these
mature soils are underlain by a buried soil that 1s older
and more mature than the soil now at the surface.

Both yvoung and old soils ocenr in the mountainous re-
gions. Soils of the Tampico series are examples of imma-
ture soils of the Alluvial great soil group. Generally, the
more mature of the n ’1<'>unt'ﬂncm'~; solls occur on the eastern
zmd s‘{‘mi"hm'n slopes, Soils of the Wileoxson and Pinata
series are examples of mature mountainous soils that ocenr
ox{,enn ively in the Torrance Avea

Classification of the Soils

Two systems of classifying soils have been used mn the
United States in recent years, One system was adopted in
1938 (4, 75) and later revised. In this system there are six
categories. Beginning W"ﬂ} the most n(‘hbn e, the six cate-
gories are the order, the suborder, the gre at soil group,
the family, the series, &nd the type. ()nh‘ four of the cate-
gories—the order, the great \01 group, the series, and
the type—have been mdd\‘ used. There no three orders:
the unml, the intrazonal, and the azonal. All three arve
represented in the Torrance Area. Ten of the great soil
groups are represented.

A compre hmm\(\ system  of soil classification was
adopted for general nse by the National Cooperative Soil
Survey in 1965 and supplemented in March 1967, This
system is under continual study, and readers interested in
the development of the system should refer to the latest
literature available (13, 17).

12 fhows the classification of each of the soil series
repre%vnte( n the Torrance Area according to the 1938

system, and also the order, subgroup and great group, and
the family according to ihe con]prehen&l\( n\\tom Place-

ment of some of the soil series in the comprehensive system
of classification, particularly in families, may change as
more precise mform(u ion becomes available.

The discussion that follows relates to the orders and
great soil groups of the 1938 system.
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Classification of soil series of the Torrance Area

Classification according t

o 1938 syvstem

Classification according to comprehensive system

Series

Qrder Gireat zoil group
Alicta. ____...__. Zonal. .. Reddish Brown . . _
Bernal. __ Zional . Reddish Brown o .
Capillo oo Zonad Chestnut.
Carnero. .. __ . Zonal _ Reddish Chestnut
Chilton. . . Azonal_ Regosol
Chupadera... Azonal. Regosol . -
Clovis_ Zional Reddish Chestnut
Crost . < Zonal Grav Wooded. ...
Dean._ Intrazonal_ . Caleisol . _
Dunean. Intrazonal. Solonetz, o .
Encierro. oo Zonall Reddish Chestnut
Lrramouspe. . Zonal . Chernozem
Fortwingate. ... Zonal._ Gray Wooded.
Fuera ; Zonal .. _ Gray Wooded
Hagerman Zonal . Reddish Brown. .
Harvev. .. Intrazonai. ... Caleisol. ...
Hassell D oL Zonal . _ Reddish Chestnut
Tenacio_ _. . Zonal. Reddish Brown.
Hdefonso. .- Intrazonal. . Caleisol . .
Jeklev. o Ymml Cioray W ooded .
Karde. . © Azonal Regosol e
Keehoo..._._._.. Zonal. eddish Brown. o .
Kim_._._.. ,A»\zmmx, .. Regosol .
La Fonda . Zonal Reddish Chestnut
Laporte...__ ... Azonal_ Lithosol
Manzano. ... __ Zonal. Chestnut . o
Mirabal_ _ Azonal. Eithosol ... __ .
Moriarty. ... Azonal . Regosol o
Osha__. . Zonal Gray Wooded .
Ofero. . Azonal. egosol oL
Palmea_ e Zomall 2eddish Brown __
Pastura.. .. __ ... Azonal Lithosol. ... ...
Pedrick .. Azonal. .. Regosol oL

Penistaja. ... ...
Pinata. . ___.___.
Pino___.__ .. .
Pinon_ ...
Prewitt ...
Ranece. ...

Salas oo
Seholle oo ...
Stroupe.
Supervisor. ..
Tampico. .. ...
Tapia_ ..
Teeolote.
Tesajoo__ ... __
Trail . .
Travessilla.
Turkeyspring
Washoe_______
‘Wilcoxson..
Willard.
Wittt .

Zonal
Zonal . ..
Zonal. ..
Intrazonal
Arzonal

Intrazonal. ...

Zonal
Zonal_ .

Zonal . _ ..

Azonal
Azonal
Zonal .
Zonal
Azonal
Azonal
Azonal
Zonal
Zonal
Zonal
Azonal
Zonal

Reddizh Brown. ...

Gieay Wooded .
Choestnut.
Claleisol -
Alluvial

Caleisol ..

Jeddish Chestnut.
Reddish Brown
Chestnut

Regosol B

'\Nun i S
Reddish Brown
Grayv Wooded.
Regosol .

Alluvial .
Lithosol_. .. .. ... .

Chestnut

Reddish Brown
Chestnut
Regosol

Reddish Brown._ . __

Order

Aridizol .

Mollisol . .

XMollisol
Motlisol
Futizol

Aridisol .
Aridizol.
Alfisol

Aridizol
Aridizol
Alolisol

‘\, ;mml,

Aridisol .

Aridisol
Aridizol
Aridisol
Mollizol
Foritizol

\r idizol

AMollisol

Aridisol_

Mollisol
AMollizol

Entisol ..

Vertizol
AMollizol

Fntisol._ ...

“ridizol

Aridisol - ..

Entizol.

Aridisol .

Alfizol

Mollisol
Aridisol .
Mollisol

Entisol._.

Mollisol
Aridisol
Mollisol
Mollizol
Mollisol
Aridisol
Alfisol. .
Mollisol

Entisol__
Entisol. __

Mollisol
Aridisol

Mollisol

Fntisol. .
Aridisol

Subgroup and greatl group Family

Fine-silty, mixed, mesic.

Loamy, mixed, mesic.

Fine, mixed, frigid.

Fine-loamy, mixed, mesic.

Loamyv-skeletal, rm\vd cale
mesic.

Cloarse-loamy, mixed, mesic.

Ustollie Camborthid._
Tithic Argiustoll_____
Typic Argiboroll
Tvpic Argiustoll .
Ustie Torriorthent . CATCOUS,

Ustollic Caleiorthide

Ustollic Haplargid Fince-loamy. mixed, mesie.
Typie Butroboralf Clavey, skeletal, mixed, frigid.
Ustollic Caleforthid. Fine, carbonatic, mesic.

Fine, mixed, thermie.
Clavey, mixed, mesie.
Fine, mixed, mesie,

Fine, montmorillonitie, frigic
Fine, mixed, frigid.

Typie Nadurargid ..
Lithie Argiustoll. ... _
Typic Haplustalf_
Hapludice Eutroboralf
T\pic Haplustalf

Ustollie Hdpu roid_ .. Fine-loamy, mixed, mesic.
Ustollic Caleiorthid. . Fine-loamy, mixed, moesjce.
Ustollic Haplargid. Fine, mixed, mesie,

Ustollic Camborthid. Coarsc-loamy, mixed, mesie.

Ustollic Caleiorthid_ - . Loamy-skeletal, mixed, mesic,
Ty pie Argiboroll. Fine-silty, mixed, frigid.

Ustic Torriorthent. Fiue, vm‘bmmii(g mesic,

Lithic Ustollic Hapl: umd Loamy, mixed, mesic.

Fntie Haplustoll . - Fine-loamy, mixed, calearcous,

mesie,

Ustolliec Camborthid. Fine-loamy, mixed, mesic.
Aridie Lithic Haplustoll Fine-lonmy, mixed, mesic.
Cumulic Haplustoll______ Fine-loamy, mixed, moesic.

Lommy-skeletal, mixed, nonacid,

frigid.

Tvpic Ustorthent

Typic Torrerto_ ... Fine, mixed, mesic.
Typic Paleboroll._ .. ____ Loamy- skeletal, mixed, frigid,
Typic Haplorthent Coarse-Joamy, mixed, cualearcous,
mesice,
__ Ustollic Haplargid . Coarse-loamy, mixed, mesic.
Ustollic Palcorthid. .. Loaimy, mixed, mesie, shallow.

Coarsc-loamy, mixved, ealearcons,
meoesic.

Fine-loamy, mixed, mesic.

Clavey, gkeletal, mised, frigid.

Fine, mixed frigid.

Loamy, mixed, mesic.

Fine-loamy, mixed, mesic.

Fine-silty, mixed, gypsie, eal-
careous, mesie.

Ustollic Torriorthent_ .. _
Ustollie Hupl:u-gid,. I
Udic Haplustalf.
Tvpie \1;11)01011 .
Fithic Mollie Caleiorthid
Fluventic Haplustoll. _
Ustie Torriorthent

Udic Argiustoll_______ Fine-loamy, mixed, mesic.
Ustollic Haplargid. .. Fine-loamy, mixed, mesic.

Clayvey-skeletal, mixed, frigid.
Loamy-skeletal, mixed, frigid.
Fine-loamy, mixed, frigid.

Fince-loamy, mixed, mesic.

Loamy-gkeletal, mixed, frigid.
Loamy-skeletal, mixed, mesic.
Sandy, mixed, nonacid, nesic.

Tvpie Argiustoll_ . -
Typic Cryoboroll... ...
Tvpie Cryvoboroll.

Ustollic Haplargid_ . _

Typic Eutroboralf. .
Cumulic Haplustoll__ .
Typie Normipsamment. .

Lithic Ustic Torriorthent. Loamy, mixed, calearcous, mesic,
Typic Argiboroll. oo Fine, mixed, frigid.
Ustollie ]LL[)LLI‘JI(i,‘, Loamy-skeletal, mixed, mesie.

Fine, mixed, frigid.
11110 arbonatie, mesic.
Fine- silty, mixed, mesic.

I Typie Argiboroll
N [,‘slolli(‘, Calclorthent____.
i Ustollic Haplargid___

Zonal order

The zonal ovder consists of soils that have evident,
genetically velated horizons that reflect the predominant
mﬂuonw of (’hmafe and living organisms, mainly vegeta-

th in their -
in the

formation.
Reddish
Chernozem, and Gr

Brown,

Reddish

Chestnut,

The zonal soils in this Aven ave
Chestnut,
ay Wooded great soil groups. The soils

at the lower elevations developed in valley fill under mixed
short, mid, and tall grasses. Those at the higher elevations
developed in material weathered from bedrock under a
cover of mixed conifers.
REDDISH BROWN SOILS
In this Area the Reddish Brown great soil group is
represented by the Alicia, Bernal, Hagerman, Ignacio,
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Kech, Palma, Penistaja, Scholle, Tapin, Washoe, and
Witt series. Soils of these series are on nearly level to

strongly sloping uplands and on moderately steep to steep
piedmont fans in the foothills. They are well drained.

Alicia, Palma, Penistaja, Scholle, Tapia, and Witt soils
developed in ealeareous piedmont fan deposits on uplands,
Washoe soils developed in <imxl(11 but noncale ﬂ.l‘(()U\
material. Scholle and Washoe soils developed in omwlh
material, and the others in loamy material. l»o;mﬁ Tage
man, and Ienacio soils developed in residuum from acic i
sandstone Dedrock, mainly of the Glor teta  Tormation.
Kech soils developed in 10\1(§mnn from mixed, acid igne-
ous rocks and from schist, gneiss, mair/m‘. and Timestone.

These soils formed in « “semiarid climate and under a
cover of mixed short, mid, and tall grasses, mainly blue
grama, side-oats grama, galleta, western wheatorass, and
Tittle Dlnestem. At elevations above 6400 feet, the vegeta-
tion wm%ﬂ# mainly of light to moderate stands of pinyon
and mp'u*

T lw coils of this great soil group commonly have an
A1 horizon of brown loam or fine sandy Joam, 3 to 6 inches
thick, that has moderate granular structure. This horizon
ig leached of calelum carbonate. The B2t l‘m‘i;fxm s nor-
mally brown or Hght-brown clay loam or sandy celay loam
that has weal to moderate prismacic strueture brea Kking
to moderate to strong, subangular blocky. The upper part
of the B2t horizon is commonly leached of caleium car-
bonate. Tnn many places the C horizon is lighter colored,
loamy, and structureless. 1t containg concentrations of
caleium carbonate.

Kech, Scholle, and Washoe soils are move than 15 per-
cent wmwl thmunh(mt the solnm. Tgnacio and Palma soils
are coarser textured than is typieal of this grent soil group,
and they are also less strongly dmdn]wd Soils of the
Tapia series are the only Reddish Brown soils of this Area
that have a semi-indurated ¢ horizon. 'The thickness of Hw
solum ranges from 12 inches in the Bernal soils to 47 inches
in the Witt soils. Th\ average thickness is 26 inches.

REDDISH CHESTNUT SOILS

T this Arvea the Reddish Chestout great soil gron q) is
vepresented by the Carnero, Clovis, Enci ierro, Hassell, La
Fonda, and Salas series. Soils of these series ave on U] Jands
and mountain slopes. They are nearly level fo very steep.
They are well drained.

Soils of the Carnero, (‘]n\‘§< Tassell, and La Fonda
series developed in caleareou pwdm(mt fan deposits, Soils
of the Eneclerro series for mmi in material w (’Ilh(%l‘(%d from
Permian red-bed sandstone, and kml> of the Salas series
developed in material weathered from acid schist bedroclk,

Most of these soils formed under mixed short, mid, and
tall grasses, mostly blne grama, side-oats or ama, western
whes mv ass, and htﬂo bluestem. In some places the vege-
iahtm consisted of light stands of pinyon and juniper.
The Salas soils formed under grasses and moderate to
heavy stands of pinyon and juniper.

These soils have a brown fo reddish-brown,
horizon, 2 to 6 inches thick, that has moderate granular
striucture. The A1 horizon of all except Iassell and La
TFonda goils is leached of ealcium car bon we. The B2t hori-
zon 1s light reddish-brown, brown, ory reddish- b‘x own heavy
loam or (LW Joam that has wealk to moderate prismatic
structure breaking to wealk to moder ate subangular blocky.
In most of the soﬂs, the B2t horizon is leached of lime in

loamy Al
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the upper part. The C horizon is commonly lighter col mvd

coarser textured, and more alkaline. The thickness of the
solum ranges from 9 inches in the Kncierro <~‘<>1]> m 31

inches in the Salas soils. It is most commonly about 20
nehes, Soils of the Salas series have stones in the profile.

CHESTNUT SOILS

Tn this Area the Chestnut great =oil group is represented
by the Capillo, Manzano, I’ino, Stroupe, Turkevsprings,
and Wilcoxson series. These soils are well drained.

Soils of the Manzano series are in swales and on flood
plains at the lower elevations, T }m‘\' formed in velatively
recent. loamy alluviwm of m\ml origin. Soils of the
Capillo, Pino, Turkeysprings, and Wilcoxson series ocour
in the foothills and on mountaing in the western part of
the Torrance Avea. They developed in residunm weathered
from Thnestone and ealeareous shale. Soils of the Stroupe
series ocour (m mountains in the southern part of the Tor-

rance Area. They developed in material weathered from
acid s mxmn and felsite,

The soils in this great soil group formed under several
different types of vegetation. Capillo and Pino soils and
some of the Wilcoxson soils formed under coniferous
forest, mainly ponderosa pme Douglas-fir, and white fir,
with a ground cover of short, mm, and tall, cool- wwm
orasses, Stroupe and Turkeysprings soils, and some of the
Wilcoxson soils, formed under sparse to thick stands of
pinyon and juniper, with a ground cover of short, mid,
and tall grasses. Manzano soils formed mainly under a
eround cover of short and mid grasses, mostly bine grama,
side-oats grama, western \\h(*li”id\‘», and vine-mesquite.

With the exception of Manzano, Stroupe, and some of

Tie Wilcoxson soils, these soils have a thin mineral layer
( i decomposing for esst Litter on the snrface. The A horizon
i= commonly dark-brown or dark grayish-brown loam or
siTt Joum 3 to 10 inches thick. This Thorizon commonly has
moderate granular structure. It is leached of calerum car-
bonate. The B2 horizon is brown to dark grayish-brown
clay with wealk to moderate prismatic structure breaking
to moderate or strong subangular and angular blocky
structure. The soils arve conmonly leached of ealeium car-
honate in the upper part. In many places the € horizon is
lighter coloved and coarser textured than the B3 horvizon,
and it containg variable concentrations of caleium ¢ ulmn-
ate. The thickness of the solum ranges from 24 inches in
Turkeysprings soils to 37 inches in Wilcoxson soils, Tt is
most ummlmﬂ_, 1‘mmf 30 inches. Pino soils are free of eal-
cium carbonate throughout the pwmo They intergrade
to the Chernozem n}mi soil group. Lm/fmo soils ave the
most. youthful in ﬂn\ group. Their profile is coarser tex-
tured and less well developed than ﬂml of other solls in
the group. Stroupe. Tur km springs, and some of the Wil-
coxson soils are stony.

CHERNOZEMS
In the Torrance Area the Chernozem great soil group is
represented by soils of the Erramouspe series. These soilg
are well drained. They developed in a cooler and more
moist climate than soils of the Chestnut group, and they

have a nearly black surface horizon.
Trramouspe soils oceur on southern and western slopes
of the Gallinas Mountains. They formed in material
sathered from  felsite. They developed wnder thick
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stands of scrub pinyon and juniper and mixed short, mid,
and tall prasses,

A thin oreanic horizon at the surface is conumon, but
this horizon is not continuons. Normally, Erramouspe soils
have a very dark gray A1 horizon that js rich in hamus
and is about 5 inches thick. This horizon grades into a
B2t horvizon of reddish-brown clay loam that has moderate
angular and subangular blocky structure, Felsite bedrock
is at a depth of about 3 feet. In most places the solun is
leached free of caleinm cavbonate, and it is not uncommon
for the entive profile to be free of calcium carbonate.

GRAY WOODED SOILS

Tn the Torrance Arvea the Gray Wonded great soil group
is represented by the Crest, Fortwingate, Fuera, Jekley,
Osha, Piata, and Tecolote series. These sotls occur on
mountain crests side slopes. They are moderately
sloping to very steen, All are well drained except Fuers
soils, which are moderately well drained.

The soils of this great =oil group developed mainly in
noncaleareous residium or piedmont fan deposits. Pinata,
Tecolote, and Fortwingate soils occur in the Gallinas
Mountains, Pinata and Tecolote =oils developed in mate-
rial weathered from felsite, and Foriwingate soils devel-
oped in material weatherved from sandstone, Crest, Fuera,
Jeklev, and Osha soils ocour 1n the Manzano Mountains,
Crest soils developed in materia

I weatheved from lime-
stone, Fuera soils, swehich are on pledmont fans. developed
i material weathered from schist and quartzite. Jekley
soils developed 1 material weathered from red-hed sand-
stone and shale, and Osha soils developed partly in ve-
sidunm weathered from igneons rock and schist and parily
i piedmont fan deposits, A

These zoils formed in a sublumid climate under domi-
nantly coniferous forest, mainly ponderosa pine, Donglas-
fiv, white fir, and alligator juniper. The ground cover was
a mixtare of short, mid, and tall, cool-season grasses.

Generally, these soils have a thin, patehy laver of de-
composing hitfter over a thin A1 horizon of dark-colored
stony loam that has moderate grannlar or crumb structure,
Below the A1 hovizon is a leached or eluviated A2 hori-
zon of light-colored stony loam that tongues into the
underlving B2t horizon in many places. The B2t horizon
is reddish brown. is moderately fine textured to fine tex-
tured, and bas moderate angular and subangular blocky
structure. These horizons contain stones or gravel in many
places. They commonly tongue into fractures in the under-
Iying bedrock. With the exception of Fortwingate soils,
which have a wealk ca horizon in the lower part of the B2t
horizon., these soils are free of caleium carbonate. Fort-
wingate soils do not hiave an A1 horvizon, and the litter
rests dirvectly on the A2 horizon. Osha soils intergrade to
Chernozems. The range in depth to parent material is
from about 24 inches to 50 inches, and the depth is most
commonly about 42 inches.

Intrazonal order

The intrazonal order consists of soils that reflect the
dominant influence of a local factor of relief or parvent
material over the normal effects of climate and living
organisms. In the Torrance Area the intrazonal order is
represented by the Caleisol and Solonetz great soil groups.
Soils in the Caleisol great soil group have a horizon that
is 15 percent or more calcium carbonate, Caleisols oceur
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on crests, side slopes of vidges, lake terraces, and level to
gently sloping uplands. Only one member of the Solonetz
great soil group, the Duncan series, is represented. These
ave saline and alkali soils that have impeded internal
drainage. The only Duncan soil mapped in the Area is on
nearty level tervaces in lake basins,

CALCISOLS
In this Avea the Caleisol great soil group is represented

by soils of the Dean, ITarvey, Ildefonso, Pinon, and Rance
series. These soils ave well drained. They developed from
material influenced dominantly by limestone. They range
in thickness from about 7 inches to more than 30 inches.
Their profiles show evidence of translocation of calcium
carbonate: they have a ca Lovizon that is 15 percent ov
more caleium carbonate,

With the exception of Pinon soils, the soils in this ereat
soil group formed under mixed short and mid grasses,
mainly blae grama, side-oats grama, ealleta, and sand
dropseed. Pinon sotls formed nnder a dense cover of pin-
yon and juniper. The climate is semiarvid,

Dean soils, which are in the eastern part of the Area.
developed in material weathered from ealiche. Harvey
soils, which ocenr throughout the Aren, formed in cal-
carcons. Joamy piedmont fan deposits. Tidefonso soils,
which arve along the margins of lake basing, developed in
gravelly, ealeareous shoreline deposits. Pinon soils, which
oceur thronghout the Avea, formed in calearcous, loamy
vesiduum sveathered from limestone bedrock, Rance soils
developed in calearcous, gypsiferous piedmont deposits
washed from the red beds of the southern and eastern parts
of the Torrance Avea.

The woils of this great =0il group have a Tight-colored,
calearcous A1 horizon that has weak or moderate granular
structure. The C horizon is even lighter colored, contains
more caletum earbonate, and is massive or has wealk, sub-
angular blocky structuve. ‘

The resistant parent material and the semiarid elimate
have had a stronger influence than the other factors of
soil formation, and soil development has been restricted.
Pinon =oils have a darker colored A1 horizon than the
other soils in this group and show a little evidence of
translocation of elay. These soils appear to be infergrad-
mg to the Chestnut great soil group. 4

i
i

SOLONETZ SOILS

In the Torrance Area, the Solonets great soil group is
represented by soils of the Duncan series. These soils ave
poorly drained. They have a fluctuating water table that
1s near the surface in wet seasons and normally is within
S0 b feet of the surface in dry seasons,

Dumean soils occur on lake terraces in the Estancia Lake
Basin. They formed in stratified saline and alkaline lacus-
trine sediments. They developed in a semiarid climate
under short and mid grasses that are salt- or alkali-
tolerant, mainly saltgrass and alkali sacaton.

These soils normally have an A2 horizon of strongly
alkaline, brown loam that has moderate granular struc-
ture. This horizon is about 4 inches thick and rests
abruptly on a B2h horizon of dark-brown hea vy clay loam,
about 4 inches thick, that is high in content of humus
and is also strongly alkaline. The B2t horizon is very
strongly alkaline, brown heavy clay loam, about 7 inches
thick, that has moderate prismatic structure and moderate
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to strong angular and subangular blocky structure. 1t con-
tains some soluble salts. A B3 hor izon, about 5 inches thick,
of very pale brown loam that has w eak subangular blocl

\tzw ture, rests abruptly on the Cleam horizon, which is
a wi mc ssive, lime-cemented pan in the &ubm tbu,
This horizon is very strongly alkalime. It is about 11 inches
thick and overlies a more friable C2ea horizon that is high

in content of soluble salts.

Azonal order

The azonal order consists of soils ﬂni Taek distinet,
gene tieally related horvizons, commonly because of youth,
resistant parent material, or steep topography. In thie Tor-
rance Avea the order is vepresented by the E\wn»w’t Titho-
sol, and Alluvial great soil groups. The soils oceur on
rideetops, on side I<;pw of 1;duu on lake terraces, on
flood plaing, and in swales.

REGOSOLS
Tn the Torrance Arvea the Regosol great soil group is
represented by soils of the Ch ilton, Ch upadera, IKarde
Kim, Moriarty, Otero, Pedrick, St 1}»(*;\ 1507, i(wzgx a1
Willard series, With the exc eptm L of the Supervizor soils,
these oils developed in a semiarid climate under nu ixed
short, mid, and tall grasses, mainly blue grama, side-oats
ovama, and Jittle 1 Juestem, Karde soils formed mainly
under alkali sacaton. Supervisor soils, which ave on very
steep slopes in the Manzano Mountains, developed nnder
coniferons forest, mainly Douglas-fiv, white fir, and pon-
derosa pine.

With the exception of Chupadera and Supervisor, the
soils in this great soil group developed from thick, 1 un-
consolidated material, such as 1)19{11}101:1 fan deposits,
lTacustrine lake sediments, alluvium, loess, and mh(m sand.
Chupadera soils developed in thin, nﬂmnmhda red ma-
terinl over limestone. U‘m are shallow to moderately deep.
Supervigor soils dev cloped in residuum from qmn!/ﬁv and
schist,

Chilton and Tesajo sotlg, which oceunr mamly in the
sonthern and western foothills of the Manzano ‘\immfa’xm
developed in gravelly pledmont fan deposits of { mixed
alcareous and alkaline,

5
b1
1

origin. Chil ton soils are Tesajo
soils are nonc alwnmuk or neutral to shightly ac d and ﬂlm
have a muech thicker A hor 1/0111 wan O n]{(m so1ls, Chupa-

dera, Otero, and Pedrick soils, which are in the xfmthm n
and eastern parts of the Area, develop od in deposits of
caleareons, eolian, wind-reworked wmd Otero \()I] are
(h*op over mixed pwdmnm deposits. Karde soils, which
are on the leeward sides of playa lakes within lake hasins,
formed in deep. si ilty, saline loess. Kim soils, which are on
fans in the eastern part of the Avea, formed in caleareous,
Joamy piedmont deposits. Movi <Ut\ soils, which are in
swales and on flood ]ﬂ:\ms in the western part of the Are
developed n fine- textured alluvium, mainly of ved- hod
origin, Willard soils, which are in lake Dbasing, developed
in loamy. ecalcareous, saline and nonsaline, stratified
lacustrine Iake 90(11111“)1f\

With the exception of Supervisor soils, these soils nor-
mally have a thin, light-brown or brown, wealk to moder-
ate grannlar A horizon over a 1 lighter colored, massive, or
weak subangular blocky € horizon that grades into the
parent material. Supervisor soils have a thin mantle of
decomposing forest litter on the surface. They have a
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darker colored surface hori izon than is typical; they appear
to be intererading to the Brown I orest great soil group.

LITHOSOLS

Tn this Area the Lithosol great soil group is represented
by the Laporte, Mirabal, I’axt,um‘ and Travessilla series
Soil development has been restricted because of \‘wep

slopes or resistant pawm material, or both, All except the
Mirabal soils are well drained. Mirabal soils ave well
drained to somewhat excessively drained.

With the exception of Mirabal soils, these soils devel-
oped in a semiarid climate at the lower elevations under
mixed short, mid, and tall ;,’;l,‘:lt%i%()?é. Blue grama, black

side-onts o

orain, mma, needle-and-thread, and New
Mexico feathergrass ave most common. Pinyon and juniper

grow on the La wporte and Travessilla coils, Mirabal soils
oeeur i1 g cool, sublinmid environment af the higher eleva-
tions. They formed under mixed conifers and my ixed short
and mid, cool-season

Lapmfe Tastura, {m(% Travessilla soils have a thin,
darkened, loamy A1 horizon that has weak or moderate
urawu(n' structure and a weakly developed or structure-
!*w (1 horizon. Bedvock 18 within 12 im“hoq of the surface
i many places, and outerops are common. Laporte soils
Emﬂupeu in residunm from limestone, Tastura soils de-
veloped in residunm from caliche, and Travessilla soils de-
\'e@oped m vesiduum from acid sandstone. Mirabal soils
developed in rvesidunm from schist and quartzite. They
ht\'o o thicker and darker coloredd A1 horizon than other
s0ils in this great soil group and appear to be intergrading

to the Gray Wooded great soil group.

OTasses.

ALLUVIAL SOILS

In this \xm the Alluvial great soil group is represented
by soils of the Prewitt and Tampico s@}'i&\# which devel-
oped in loamy alfuvium, and by soils of f the Trail series,
which developed in wi nd reworked, hflﬂd\ eol JH deposits.

Prewitt \m]\ occur in swales and on ffood plains at the

fower elevations in the eastern and southern parts of the
Torrance Avea. They are caleareous, well drained, and
fertile. They formed in a semiavid climate under short

andk mid grasses, mal ni\ blue grama, side-oats grama, and
western wheaterass. They have a brown, Toaany A1 hori-
zon that has weak grannlar structure. This horizon grades
to a massive C horizon of brown light elay loam.

Tampico soils occur n swales and on flood plains at the
hicher elevations. They are noncaleareous, well dmined
and fertile. They developed in a cool, subhmmd limate
under coniferous forest of pondomm pine, Donnhx fir,
and white fir and a ground cover of short and mi id. cool-
season grasses. They have a thick, grayish-brown, loamy
Al horizon that has weak, subangular blocky and crumb
structure. This horizon grades to a massive C horizon of
reddish-brown gravelly elay loam.

Trail soils occur as hummocky areas 1n the southern
part of the Torrance Area. They are noncaleareous and
somewhat excessively drai ned. Ti ey developed in noncal-

-areous, sandy eolian deposits der ived mainly from quartz-
ite. They formed in a semiarid climate under a dense
cover of pinvon and juniper and ]]ll‘\k‘d short, mid. and tall
orasses, mainly blue grama, side-oats grama, sand drop-
seed, and big and little bluestem. They have an A1 hori-
zon of pale-brown loamy fine sand that grades to brown
or strong-brown fine sand. The A1 horizon is single grain,
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Prewitt and Tampico soils lack distinet, genetically re-
lated horizons bec: mw they are vounge and have not been
in place long enough to be aflected hv soil-forming ]n()v
esses other than ace mnuhxmn of or u(\m(* matter and w eak
stractural development of the surface horizon. Trail soils
show little goil development, mainly because the p(mxnr
material was registant and the soils have been in place a
relatively short time. Only small amounts of organic mat-
ter have accumulated in the surface layer of these sols.

Morphology of the Soils

In this section are deseriptions of all of the soil series
represent (wl m the county. Gener: ally, the descriptions give
the natural drainage, texture, ;aw nt material, alk: linity
or acidity, and the ;én{fmi location of the soils. Associated
series are named and significa it contrasts I>e>m<‘m the
series are stated. A representative pml le 15 deseribed in
detail, (md Che range in significant characteristios is siven,

Dresey ption of the individnal sm\ n the Torrance Ave
are given in the seetion “Deserd iptions of the Soils”

Alicia series

The Alicia series consists of deep, well-d x‘:lino([. recdish-
brown soils, These solls arve calearcous and medium tex-
tured. They de\v oped in medium- textured to moderately
fine textured, calearcous pi iedmont deposits devived from
igneous rock and mixed materials of Jurassic. Triass] e,
and Permian age. They occur in the foothills on the eastern

ope& of the Manzano Mountains and on near Iy Jevel to
ﬂvnt v sloping fans near the Pedernal Hills in the wt{*rn
part of the survey Arvea. Elevations range from 6,000 to
7,500 feet,

Alicia soils have a finer textured B2 horizon than La
Fonda soils. They are more rec <3i\l) than Witt soils, and
Jack the textural B2t horizon of those soils They have a
coarser texture I3 horizon tha EI(\*\(‘H so1ls.

Typical profile of Alicia lm L, NS see.

10 1.
Al-0 1o 6 inches, reddish-Drown (YR 5/3) loam, dark red-
when moist

dish brown (5YR 3/4) weak, medinm,
platy stricture in the uppermost 3 im}w\; moderate,
very fine and fine, granular structure in lower par
slightly hard when dry, very friable when moi
weakly caleareous ) clear boundary.

Bl--6 to 12 inches, reddish-brown (5YR 5/3) celay loam, dark
reddish hrown (YR 4/3) when moist: weak fo mod-
erate, fine, prismatic structure breaking to moderate,
fine, subangular blocky : hard when dry, very friable
when moist; weally caleareous; clear boundary.

20T, T NL R

DB2—12 to 20 inches, reddish-Drown (OYR 5/3) c¢lay loam,
reddishh brown (5YR 4/3) swhen moist; moderate,
wmedimn, prismatic structure breaking to moderate,
medium, subangular hlocky : hard when dry, very fri-
able when moist; strongly caleareons; very few clay
films: gradual boundary.

B3-—20 to 27 inches, reddish-brown (OYR 5/3) clay Joam,

reddish brown (5YR 4/3) when moist ;
and fine, subangular blocky structure;
very 1111 e when moist; strongly ¢

wealk, medinm
hard when dry,
calcareous; lime is

disseminated and in seattered seams and specks
“'l'zldﬂzll boundary.
Clea—27 to 40 inches, light reddish-brown (5YR 6/3) loam,

10(1(11\11 brown (5YR 5/8) when mm\t weak, medinm,
subangular blocky structure: hard when (h), very
friable when moist; strong 1y mlmrmus; caleinm ear-
bonate Is disseminated and in fine, rounded, soft
masses ; clear boundary.

SURVEY

C2ea-—140 to 60 inches, light reddish-brown (OYR G/ Toam,
reddish brown (OYR 5/3) when moist; massive: soft
when dry, very friable when moist; strongly cal-
CATEOUS ; this horizon contains less lime than the Clea
horizon.

The texture of the Al horizon ranges from loam to fine sandy
foam. The color ranges from SYR to 7.5YR in hLue, from 4 io
5.5 in value when dry and from 2 to 3.5 when muist‘, and
from 2 to 4 in chroma. The thicknes ranges from 3 fo 9 inches,
The texture of the B horizon ranges from beavy loam or silf
foam to clay loam orv #ilty clay Ioam. The color of the B horizon
ranges from 5YR to 7.5YR in hue, from 4 fo 6 in value when
dry and from 3 to 5 when moist, and from 3 to 4 in chroma.
The thickness of the B hovizon ranges from 20 to 40 inches
The texture of the ¢ horizon ranges from loam or silt loam
to clay loam or silty clay loam. and the color r anges from 2.0YR
to THYR in hue, from 4 to 6 in value when dry and imm 3
to 5 when moist, and from 3 to 5 in ehroma, 'hmx'*d horizons
occur helow a d< th of 20 inches in some profiles. In places
these soils are noncaleareous 0 a depth of about 17 inches,

Bernal series

The Bernal series consists of «h:zﬂow, well-draimed, me-
dinni-textured to 1110(;01(1101\' me textured, brown soils,
These soils are nonealeareons. hey developed in vesiduum
weathered from nmdomfcl\ coarse gr xmﬂd noncalearcons
sandstone bedrock. They occur Humwhoui the Area on
"dwt(qw and escarpments at elevations of about 6.000 to
7,000 feet.

Pmm] goilg are deeper than Travessilla s

')ih and have

& 132t horizon, which is lacking in those goils, They are
shallower than Hagerman soils and lack a ea horizon,
\\h;(h Hagerman soils have. They differ from TLag Yorte

soils in bmno noncalearcous, in having a B2t hovizon, and
in having formvd in material weathered from sandstone
rather than hmmt(m(\ Bernal soils are unlike Penistaja
soils In being shallow and in lacking a ca hovizen.

Typical )mfﬂe of Bernal fine sandy loam. SW1/,NE1/,
SWig JOONLGRISE

Al—0 to 3 inches, brown (10YR 4/3) fine sandy loam, dark
brown (10YR 3/3) when moist: moderate, very fine,
granular structure; soft when dry, very friable when
moist 1 noncaleareous; clear boundary.

B1—3 fo 7 inches, brown (7.5YR 4/8) sandy clay loam, dark
brown ("7\ R 3/3) when moist; moderate, medinm,
subanguiar blocky structure })1011\1111* to moderate,
fine, granular; hard when dry, very friable when
moist;  noncaleareous; patehy clay films: clear
houndary.

to 12 inches,

clay Ioam,

moderate,

Hee,

Bot—7 reddish-brown (5YR 5/3) heavy
teddish brown (8YR 4/3) when moist;
medium, prismatic structure breaking to
moderate, fine, angular and subangular blocky ; hard
when dry, friable when noist: noncaleareous; con-
tinuous (Ln films ; abrupt boundary.
inches 4. nonealeareous sandsfone

fractures.

sandy

R--12 bedrock with few

The texture of the A horizon ranges from loam to fine sandy
loam. The color ranges from 7.5YR to 10YR in hue, from 3 fo
5.5 in value when dry and from 2 to 8.5 when moist, and from
2 to 4 in chroma. The thickness ranges from 2 to ¢ inches. The
texture of the B horizon ranges from loam or s wndy clay loam
to clay loam. The color of the B horizon ranges from brown
to dark brown or dark reddish brown. The thickness ranges
from 6 to 14 inches. In some places the lower part of the B
horizon is weakly caleareous. A fow small sandstone pebbles
oceur in some profiles,

Capillo series

The Capillo series consists of deep, well-drained. ver v
dark brown soils. These soils are nentm] to mildly a Tkaline
and are modmm textured. They have fine-textured Bot
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horizons. They developed in residuum weathered from
limestone. sandstone, and shale of the Madera formation.
They are on strongly sloping to very steep, north- or east-
facing monnhun slopes 1 Nhe western part of the Torrance
\re rations range from 7.400 to 8,300 feet.

(ano soils are more deeply le: U}i(‘ 1 of calcium carbo-
nate than Wilcoxson soils. They are deeper than Super-
visor soils, and they have a textural B2t horizon. They
also differ from "«npmx isor solls in being alkaline and in
having developed in material weat hered from aed‘nwn-
tary rock. U)@\' are shallower than Pino soilg, and have a
thinner A horizon. ’ih‘\: are browner and finer 19};?1}1‘9(1

than Tuarkeys pmnu~-t>1 s and are noncaleareons,
Typical profile of Capillo loamn, NE1j sec. 15, T. 5 N,

R.5E.
O1-—2 inches to 0, decomposing needles, bark, and twigs; prl
7.0.
Al—0 to & inches, very dark brown (10YR 2/2) Toam, black

{10YR 2/1) when moist; weal, thin, platy structure;
soft when \‘uv very friable swwhen moist; noncalcare-
ous ; pI[t’; {» ml

W ]1(“1} WO

loax n, 1o
hard when dry,

moderate,

\'ery (L.n I e m own
fine, granular

(im R 2/ ))
structure j

very friable when moist: nonealeareons; pH 6.8 c¢lear
boundary.
B21t—6 to 11 inches, dark grayish-brown (10YR 4/2) ¢lay,

very dark grayish brown (10YR
b mg, fine, blocky structure;
firm when moist ; noncaleareous; pll 7.6; continuous
clay films : gradual boundary,
~11 to 21 inches, dark vellowish-brown (10YR 4/4) clay,
dark yellowish brown (10YR 3/4) when moist ; moder-
ate, medium, blocky structure: extremely hard when
dry, firmm when moist; noncaleareous; pll 7.0: con-
tinuous clay films ; clear boundary.
16 30 inches, yellowish-brown (I0YR 5/4) clay, dark
vellowish brown (10YR 4/4) when moist; weak, fine,
structure ] very h;ur“i when dry, firm when
moist; noncaleareons; pil 7.2 few patehy clay films;
eradual boundary.
to 40 inches, light yellowish-brown (10YR 6/4) silty
clay, yellowish brown {(10YR 5/4) to dark yellowish
brown (10YR 4/4) when moist: weak, fine, blocky
structure; hard when dry, friable when moist; non-
caleareons; pll 7.4 ; abrupt, wavy boundary.
240 to 60 inches e, ,m,zlly weathered interbedded sghale,
limestone, :md smldstmm; noncaleareous in upper part
and strongly caleareous in Iower part; pIl 7.6 to 8.2,
The decomposing Hiter ranges in thickness from 1 to 3 inches,
The texture of the A horizon isg loam, silt Toam, or light clay
loam. In most places the color is very dark brown or black.
The thicknessg ranges from 3 fo 10 inches, The texture of the

3/2) when moist;
very hard when dry,

B22§

Ba-—21

€130

B2t horizons ranges from heavy clay loam to silty clay or
clay. The color ranges from T.5YR to 10YR in hue, from 4 to

5 g o

O in valuoe when dry and from 3 fo § when moist,
3 to 5 in chroma. The thickness ranges from 20 to 50 inches.
In most places the parent material ig lighter colored and
coarser textured than the B horizon. It is partly weathered in
the upper part and becomes massive and more alkaline with
depth. In some places there are a few flat limestone rocks on
the surface and in the upper part of the profile.

and from

Carnero series

The Carnero series consists of moderately deep to deep,
well-drained, medium-textured, brown soils. These soils
are noncaleareous. They are neutral to mildly alkaline.
They developed in calcareous n'wdimn textured to moder-
ately fine textured piec dmont, fan dej posits washed from
sandstone, limestone, and 1gneous m('L. They are gently
sloping io moderately q]()pm They ocenr at elevations of
8,500 to 7,000 feet on upland ndﬂe crests in the southern
part of the Torrance Area.

ARFA,
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Carnero soils are deeper and more alkaline than anal
soils. They normally have ca horizons, which Bernal soil
lack. They differ from Harvey soils in havi mg a textm“tl
B2t horizon. Carnero soils have a darker colored surface
layer than Iagerman soils and a less sandy DB hmmm.
Typical profile of Carnero lomm, NE14 sec. 20, T 1 S
12 1.

Al—01to3

R.

) Toam, dark brown (7.5Y R
3/3} when moist ; weak, fine, subangular blocky strue-
ture breaking to moderate, very fine, granular; soft
when dry, very friable when moist; noncalcarcous;
pIl 7.0; about 15 percent of fhis horizon ix gravel;
cleay boundary.

to 6 inches, reddish-Lrown (3YR 4/3) light clay Joam,
dark reddish brown (YR 3/43 when moist: moderate,
mediom, subangular blocky structure; hard when dry,
very friable when moist; noncaleaveous; pH 7.6 thin,
patehy clay films abeout 10 percent of this horizon is
gravel : elear boundary.

2t to 12 inches, reddish-brown (OYR 5/4) clay leam,

reddish brown (OYR 3/4) when moist;
prismatic structure breaking to moderate, medium,
subangular Dlocky; hard when dry, friable swhen
meist; none ,t} careons; pHl 7.6; thin, }aat( 1y ¢lay films
on all ped faces; abont 10 percent of this hovizon is
gravel ; }rx,,um 1, wWavy hmmd(n\

Bica—12 fo 19 inches, lmmn THOYR 5/4) light c¢lay loawm,

dark brown (7.5YR 4,/»%} when moeist: weak, moedium,
subangular blocky strueture: hard when dry, very
friable when moist; strongly calcareous; pH K4 thin,
patchy clay films on all ped faces; this ix a weak ea

inches, brown (T.O0YRD/3)

Bl1—3

¢

dark
weal, medinmn,

horizon with caleium carbonafe cccurrving as soft
masses and ax thin seams and streaks: gradual, wavy

boundary.

Cen—148 to 32 inches, wd(hxh wwown (5YR 5/4) Tight clay loam,
reddish brown (3YR 4/4y when moeist: moderate,
nredivn, suh:m};u ar blocky structure ; very hard when
dry, friable when moist; strongly ealeareons; pll ]2
this is a weak to moderate ca horizon with <-ﬂl<‘ium
carbonate occurring as soft masses and asg thin seams;
abrupt boundary.

R--32 inches 4, Hime-conted sandstone bedrock.

The texture of the
loam to fine

Al horizon ranges from loam or gravelly
sandy loam. The color ranges from 7.0YR to 10YR
in hue, from 4 to 5.5 in value when dry and from 2 fo 3.5 when
moist, and from 1.5 to 3 in chrowma. The thickness of this
horizon ranges from 3 to 8 inches. The texture of the B horizon
ranges from clay loam to heavy c¢lay loam or gravelly clay loam.
The color ranges from SYR to 7.5YR in hue, from 4 to 6 in
value when dry and from 3 to 5 when moist, and from 2 to 4
in chroma. The thickness ranges from 15 to 30 inches. A buried
B horizon ocenrs in some profiles, The solmm ix caleareous in
many places, The ea horizon is weak to moderate. The content
of gravel in the solum ranges from 5 to 30 percent.

Chilton series

The Chilton series consists of brown, well-drained, eal-
careous soilg, These soils are om\oﬂ\* and medium tex-
tm‘od They developed in very gravelly, medinm-textured,

aleareous, pwdmom fan sediments derived from s;md—
\»(0110 quartzite, schist, gueiss, limestone, and igneous rock.
They oceur on shonlders and side slopes of ridges in the
sonthwestern and eastern parts of the Area. Klevations
range from 5,800 to 6,800 feet.

Chilton soils have a more oravelly surface horizon than
S(,h(ﬂh goils, UW\* differ from those soils in being cal-

:areous and in lacking a B2t horizon. 'I hey are caleareous
and have a ca horizon, which the Washoe soils lack. Wa-
shoe soils have a B2t horizon. Chilton soils differ from La
Fonda soils in being gravelly and in lacking B2 horizons,

Typieal profile of Chilton gravelly loam, near the north
guarter corner of sec. 31, T. 3 N, R. 6 IE,
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Al—0 to 9 inches, bhrown u YR D,
Lrown BYR ¢ when moist:; wenk fo moderate,
very fine, granu structure; soff when dry, very
friable when moeist; strongly calearveons: pitl
proximateiy 30 percent of this horizon is

SOI1L

/2% gravelly loam, dark

gradual boundary.

Cea-——9 to 13 imhw\‘ Hght-brown (7.0YR 6/4) gravelly loan,
brown SYR D /4y when n‘m\r masyive ; soft when
dry, \(IV fxmhlv when moist stmnley caleareous;

pll 84 moderate ea horizon in which ealeivm car-
bonate occurs as small concretions and as coatings on
the gravel: appreoximately DO percent is gravel; grad-
ual, wavy }mund v,

20 inches Heht-brown (7.5YR 6/
brown (7 yowhen moist; massive; soft when
dry, very friab e \\hon moist; strongly caleareous;
pIl R4 some accumulated caleinm carbonate, but
mueh 1 u~~~ than in the Cen horizon; approximately 60
percent is gravel: becomes less gm\‘olly and more
reddish in color with depth.

Cen15 to

£y eravelly loam,

The texture of the A horizon ranges from gravelly Ioam to
gravelly fine sandy loam. The color ranges from 10YIY to
TOYR in huye, from 4 to 6 in value when dry and from 3 to
3 when moeist, and from 2 fo 4 in chroma. The thickness ranges
from 4 fo 10 inches The A horizon generally is thicker in less
sloping areas. The gravel content of the A horizon ranges from
20 to 80 percent. The coloy of the € borvizon ranges from 10YR
to BYR in hue, from 5 to 8 in value when dyy and from 4 fo
G when nmi\ nd from 2 to 4 in chroma, The gravel content
of the O horizon ranges from 40 to &5 percent in the wpher
part and from 15 to 60 percent in the lower part, Moxt profiles
have a weak or modernte ca horizon.

Chupadera series

tes eon hallow to moderately

The Chubnade
wuned, brovwn goils, These goilz ave cal-

deep, excessively ¢

carcous and coarse fmm ed. They developed partly from
eobian sand of mived ovigin and partly in residoum from
Iimestone bedrock, They oceur on cvests ‘nd side glopes of

ridges in the southern part of the Avea. Elevations

from 6,200 to 6,500 feet.
Ch u}mdvm soils differ from IPah
to moderately deep fi\“] bedrock z'm'l i Izw]
1

range

horizon. They differ from Trail and Otero soils in heing
shallow to mm!( rately deep over bedrock and mn Twn o finer
fextured in ﬂwn 8l Mmmm Chupadera soil h( Ik the

13

strong ca horizon of Pinon zoils textured

than those sorls,
Typical profile of Chapadera loamy fine

north of State Thghway 10, SEV 8K, see, 35,71
8 I ‘ ' ' i a ’

Al to 6 inches

brown (1

eranar

maoist;

on the s

AC—4 to 10 incd

brovwn (10

subanguiarv

fine, granular;

wenkly calearveous

Cea-—16 to 214 108,

aA1e COATSer

wid, 50 feet
LLNG I

iumn (1OYR 5/ Ioamy fine sand, dark
when moist wealy, very line,
=oft when dry, very friable when
yoealeaveors: fow lmestone fragments
croclear boundary,
own (IOYR 5/3) loamy fine sand, dark
when moist: very weak, medinm,
structure breaking fo weak, very
soft when dry, very friable when moist:
clear, =mooth boundary.
£ brownish-gray (10YR /1

sandy toam, 2 ih brown (10YR 4/2) when moist;
very weal, medinm, wmngniar blocky  structure

hreaking to weak, fine, granuwlar: =oft when dry,
frinble when moist; stror caleareous: weak ca
horizen in which ealeium carbonate occurs in finely
divided forms and as small concretions: channery
fragments of Hmestone make up approximately 10 per-
cent of the upper part and 30 percent of the lower
part: gradual, irregulay boundary,

inches . partly fracturved, grayish limestone bed-
rock ; small amount of soil material similar to that of
the Cea horizen in the fractures,

very

Rea—24

SURVEY

The A horizon ranges from 6 to 12 inches in thickness. The
texture ranges from fine sandy loam to loamy fine sand. The
color of the A and AC horizons ranges from 7.5YR to 10YR in
hue, from 4 to 6 in value when dry and from 2 to 4 when moist,
and from 2 1o 4 in chroma. In some places the A horizon is
noncalearcous. The € horizon ranges from 4 to 15 inches in
thickness, The texture ig heavy fine sandy loam, channery fine
sandy loam, or loamy fine sand. The color of the Cen horizon is
similar to that of the overlying horizons in hue and chroma,
but it is 1 to 2 units lighter in value. In some places, this hori-
zon lacks channery fragments of limestone. Limestone crops
out in places.

Clovis series

The Clovig series consists of moderately deep to deep,
well-drained, brown <0ﬂ’~< These soils ave noncaleareous
and medinm textured. They are mildly to moderately
atkaline. They vw‘m)el in calearveous, medinm-textured
to moderately fmp textured piedmont deposits derived
from quartzite, limestone, gneiss, schist, and igneous rock.
They ocenr on upland i ans in most parts of the Torrance
Area. Elevations range from 5.700 to 7.000 feet.

Clovis solls are similar to Witt soils. They ditfer from
those soils in having a strong ca horizon within 36 inches
of the surface and n ha\mg a thinner solum. They are
deeper than Scholle soils and have a thicker I3 horizon and
a less gravelly substratum, Caliche fragments make up less
than 15 percent of the Cea horizon of these soils, hut they
mnke up 20 to 50 percent of the lower part of the profile of
Tapia soils, Clovis soils Jack a cemented ca horizon, which
Tapia soils Tiave.

T i a road cut near the
N »s R. 12 E.

SYILA/3) loam, dark brown (7.5YR
very fine, granular structure ;
noncaleare-

vpical profile of (Novis I:mm
northeast corner of sec. 31, T.
Al-—0 {o 5 inches, brown (7.
4/3) when moist ; strong, v
soft when dry, very friable when moist;
ous; clear boundary
-5 to 8 inches, brown (7.57 y loam, dark brown {(7.0YR
4/3) when moist: nwd{mw fine and medinm, sub-
angular blocky structure ; ;m Iy hard when dry, very
friable when moist: noncalecareous; clear boundary.,
B2t-—8 to 16 inches, brown (T.5YR 5/3) clay loam, dark brown

(7.5YR 4/3) when moist; moderate, fine, prismatic
structure  breaking to moderate, fine, subangular

Blocky ; hard when dry, friable when moist; noneal-
careous; thin, continuons clay films; clear houndary.
=16 to 22 inches, light-brown (T.5YR 6/4) light clay loam,
brown (7.0YR ) when moist: weak, medinm, sub-
angular blocky structurve ; hard when dry, friable when
moist; strongly calearveous; weak ¢ horizon in which

T30
(el

caleium carbonate oceurs as soft coneretions; thin,
confinuous clay films; gradual. wavy boundary.
Clea—22 o 30 inches, Hght-hrown (7.5YR 6/4) light clay

foam, brown (T.5YR 5/4) when moist ) massive or very

weill, coarse, subangular blocky strnetare: very hard

when dry, friable when moist:; strongly calcareons;
moderate ca horizon in which caleium carbonate oc-
curs ax soft concretions and as thin seams; about 5
percent is gravel : gradual, wavy boundary.

C2en—30 to (i() inches, pink (T.0YR 8/3) loam, light brown
(T.0YR 6/4) when moist; massive; very havd when
h\ friable when mwolst; very strongly calearcous;
strong ca horizon in which caleium carbonate occurs
in finely divided forms; about 10 percent of this hori-
zon ig gravel.

The A horizon ranges from 35 to 6 inches in thickness. The
texture ranges from loam to fine sandy loam. The color ranges
from T.5YR to 10YR in hue, from 5 to 6 in value when &1
and from 3 to 4 when moist, and from 2 to 4 in chroma. The
B horizon ranges from 8 to 23 inches in thickness. The texture
ranges from heavy loam to clay loam. The color ranges from
SYR to 7.0YR in hue, from 5 to 6 in value when dry and from
4 to 5 when moist, and from 2 to 4 in chroma. The texture of
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the € horizon is loam or clay loam. The color ranges from
T5YR to 10YR in hue, from 6 1o 8 in value when dry and
from 4 to 6 when moist, and from 3 to D in chroma. Most
horizons contain a few small pebbles, but no profile is nore
than 15 percent gravel. Tn some places a buried profile occurs
below a depth of 3 feef. Only 1 few profiles are noncalcareous
below a depth of 20 inches.

Crest series

The Crest series consists of moderately deep and deep,
well-drained, very dark gray, gravelly soils. These \01}
are neutral to mildly alkaline and medium textu ed. They
developed in moderately fine textured to fine mxrmed,
neutral to mildly alkaline residuam weathered from lime-
stone, T ho\ are moderately sloping to very steep and oceur
on side slopes in the Manzano Mountains, Flevations range
from 7.500 um\}f} feet.

Crest soils have a finer fextured B2t horizon than Ifort-
wingate soils, which developed in residuum weathered
from sandstone. Crest soils Jack the ea horizon common
in Wilcoxson soils. They are finer textured th:m Super-
visor soils and have a B2t horizon and an A2 ] wrizon,
which are uncommon in Supervisor soils. Crest \0 ls are
redder in the B2t horizon than Capillo soils, and they have
an A2 horizon, which is not typical of Capillo soils.

T \pl( al profile of Crest stony loam, NEI/NEL sec. 27,
T.TNLR.ODE.

O1-—4 to 8 inches, undecomposed organic
leaves, twigs, bark, and necdles.
028 inches to 0, undecomposed fores
leaves, n 1\\'ig’s$ and bark.
Al—0 16 2 inches, very davk gray (10YR 3/1) stony loam,
Black (I0YR 2711 when moist; moder: o, fine, cramb
styneture s =oft when dry, very friable \\hwx moist;
pil 7.2 ivmt 20 percent is stones; al yrnpt boundary.
A2—2 to 6 inch brownish-gray (10YR 6/2) stony silt
Toam, dax ayish Brovwn {Té)\ I 4/2y when molst
moderate, fin b \n nefure towhoen dry, very

waterinl, mainly

Htter consisting of

friable when moist ; s T2 %umf 20 percent is stones;
{R\m mmnm)\
3&A—G 1o 10 Ew h( s, brown ( TAEYR B/3) stony ¢lay Ioam, dark

about 23 percent
1 from the A2 horvizon tonguing
moderate, fine, sabangular bloeky
structure : very hard when dry, frm when meoelst; pil
s abont 25 to 40 percent stones; gradual boundary.
P10 to 24 inches, reddish-brown (YR 0/4) very stony clay,
reddish brown (5YR 4/4) when moist: moderate,
medium, subangular blocky structure; extremely hard
when dry, firm when meist: thin, continunons clay
fitms: pIE 7.4 1 about 55 pereent stones: clear bomdary.
R—24 fo 26 inches -, weakly fractured lmestone bedrock;
material from the B2 horizon in the fractures

brown »\k 4/ whoen moist;
<'<m<isi‘.~ of materi:

into thix horizon;

The thickness of H;u organic mzﬁm on the surface ranges
from 1 to 4 inches. The texture of s AT and A2 horizons is
stony loam or stony silt loam. The \] hwmx;f:n ranges from O to
9 inehes in thickness, The color of the A2 horizon ranges from
10V fo 7.5VIL in hue, from 5 to 7 in value when dry and from
4 to 5 when moist, and from 2 to 3 in chroma, The thickness of
the A2 horizon ranges from 4 to 6 inches. The B2t hovizon is
normally about 12 to 87 inches of stony clay with about 4 to
15 inches of transifional material above it. The color of the
B2t horizon ranges from 25YR fo 5YR in hue, from ? to 6
in value when dey and from 4 to 3 when moist, and from 2 to
4 in ¢hroma, The stone content ranges from 15 to 40 p mwm in
the A horizon and from 30 to 70 percent in the B horizon.

Dean series

The Dean series mm iste of very shallow to shallow,
well-drained, light-colored soils, Thesge soils are caleareous
and medinm textured to moder ately coarse tv\fm'w] They
are moderately alkaline. They developed in medivm-
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textured, highly ecaleareous piedmont deposits derived
from llmm‘mno quan/,n‘e schist, gneiss, and igneous rocks

Dean soils are characterized [)\ a thin A horizon and bx
prominent ealeinm earbonate horizons, They occn m AmI\
m the eastern part of the Torrance Area hut to a minor

extent in the western part. Tlevations range from 5,500 to
6,500 feet.

Dean soils have a less limy surface layer and less
\tmw}'\ cemented ca horizons than Pastura soils. They

differ from Iarvey soils in having a thinner and more
alkaline A horizon and in being less than 16 inches deep
to a prominent lime zone. Dean soils are Highter colored
than Tapia soils and lack the textural Bt horizon of
those soils,

Typical pmﬁ ¢ of Dean losan, 1 to 9 percent slopes, near
the center of sec. 28, T.5 N, R, 11 1.

Ad——0 to 3 inches, Hght bw)\\'msh»g}n,y {10Y IR 6/2) loam, dark
grayish brown (10YR 4/2) when molst: weak, fine,
crumb structure; soft when dry, very frinble when
moist s strongly ealeaveows; pIl 821 moderate number
of small, hard ealiche pebbles on the surface: clear
houndary.

AC3 to Tinches, light brownish-gray (10YR 6/2)

(160Y 12 5/3) when moist; weak, mediun, subsingulay

bloeky structure; slightly hard when dry, very friable

when moist; strongly ealeareous: pEL 84 gradual
boundary.

to 23 inches,

Tonm, brown

light-gray (10YR 7/2) gravelly loam,
Lrown (10YR 5/3) swhen moist; massive : hard when
dry, friable when moist: very strongly caleareons:
pif 84 strong e horizen Inowhich ealeinm carbonate
acers in finely divided forms, as soft coneretions, and
as semihard ealiche fragments: the uppermost few

inches are wenkly cemented; diffise boundary,
(Den-23 fo 86 inches 4, very pale brown (TOYR 8/ grnvelly

31 when moist; massive; hard
very strougly caleare-
e but stightly less so
oeeurs mostly in finely
the amount of

hrown (LOYR 5,
friable when molst:
ons; pif 845 strong ca hori
than the Clea horizon: lime
divided forms and as soft concretions:
lime decreases with depth.
The texiure of the Al and AC horizons is loam,
joam, or fine sandy loam. The color ranges from TOYI to
10V R in hue, @ to 7 in valne svhen drvy and from 4 to 5
when moist, and from 2 to 3 in chroma. The thickness ranges
from 5 to 16 inches. The texture of the ca horizons is ionan:,
sravelly loam, or gravelly light clay loam. The color ranges
from T.0YR to 10YR in hue, from G to 8 in value when dry and
from 5 to 6 when moist, and from 2 to 4 in chroma. The npper
part of the ca horizon s not cemented in all places. This horl-
zon can be broken with a spade ‘, {m(i more friable material can
be reached. The abundance of caliche pebbles on the surface
reflocts the degree of wind m(»,\um or of rodent activity.

Toam,
when vy,

gravelly

Duncan series

The Duncan series f‘()‘]ai\‘h: of
deen, brown. poorly drained soils. These are med -
textured soils on level to nearly level lake terraces, They
are caleareons, moderately to strongly saline, and strongly
to very strongly alkaline. They dm(ﬂopod m caleareous,
strongly to very strongly alk vine. medinm-textured and
nmdma{oh fine textured, stratified ] (w‘wh”nv lake sedi-
ments, These sediments were derived from mixed pavent
material—quartzite, schist, gneiss, limestone, and igneous
rocks. The parent maferial contained varying amounts of
Time, iron, and soluble salts. These soils normally have
high water table and are characterized by the high content
of humus in their B2h b orizon and by the lime-cemented
pan in the substratum. They occur in ‘the western part of
the Fstancia Lake Basin. Wlevations are about 6,100 to
6,200 feet.

shallow to moderately
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Dunean soils are more alkaline than Ilarvey scils, and
they have a darker colored surface horizon. They have a
B2h horizon and a cemented pan in the substratum. which
ITarvey soils generally lack. They differ from Willard
soils In being more alkaline and in having a B2h horizon,
a B2t horizon. and a cemented Ceam horizon.

Typieal profile of Duncan loam, NWI4NIEL]
PNL RS K

AZ2--0 1o 4 inches, brown (]
4/3% when moist ; moderate, very fine,
tuare; soft when dry, very friable when moist;
caleareous; pll 8.6 abrupt boundary.

Blh—4 to & inches, darvk-brown {10YR 3/3) heavy

very dark brown (10YRR 273 when moeist; strong, very
fine, subangular blocky structure:; hard when dry,
very friable when moist; noncaleareous to weakly cal-
carcons: pH 88&; patchy clay films; clear boundary,
to 15 inches, brown (7.0YVR 5/3) heavy clay loam, dark
brown (7TAOYR 4/2) when moist: moderate. coarse,
prismatic struecture breaking to moderate and sirong.
coarse, angular and subangular blocky; very havd
when dry, firm when moist: weakly ealeareous; pH
9.6 continuons clay films soluble salts occur as soft
concreftions and as thin seams; clear bonndary.

B3-—13 to 20 inches, very pale hrown (10YR 7/3) Ioam,
brown {(I0YR 6/3) when moist; weal., medinm. sub-
angular blocky structure; very hard \\*hmx dry. firm
when moist; weakly ealcareons; pIi 9.2 patchy clay
films; soluble saltys occur as soft mm,uf,tmns and in
finely divided forms ; abrupt boundary.,

Cleam-—20 to 31 inches, white (10Y1R 8/1) . Hme-cemented nan ;
eray (2.5Y 6/1) when moist: massive; extremely hard
when dry, extremely firm when moist: very strongly
caleareous; pil 9.2 soluble in cold hydrochlorvic acid;
clear bonndary.

C2ea—31 16 60 inches, white (2.5Y 8/0) clav loam, white (2.5Y
8/0) when moist; massgive; very hard when dry, firm
when mo ist: ‘inm,@!y caleareous: pll &6 strong ca
horizon in which soluble salts and ecaleium carbonate
oceur as seft coneretions, as thin seams, and in finely
divided forms: often wet because of the water table

In places a thin A1 horizon ig present. The texture of the A
horizon ranges from loam to clay loam. The color ranges from
5 to 6 in value when dry and from 3 to 4 when moist, and from
2 to 4 in chroma. The thickness ranges from 2 to 6 inches. The
texture of the B horizon ranges from clay loam to ¢lay. The
color ranges from THYR to 10YR in hue, from 4 to 7 in value
when dry and from 2 to 5 when moist. and from 2 to 4 in
chroma. The thickness ranges from 8§ to 16 inches. The tex-
ture of the C horizon ranges from leam to heavy clay loam.
The color ranges from 7.OYR o 2.5Y in hue, from 6 to 8 in
value when dry and from 5 to 7 when moist, and from ( to 2
in chroma. The cemented pan ranges from 4 to 17 inches in
thickness. In many profiles the O horizon is motiled with
reddish and yellowish colors and with white and olive and
contains concretions of iron and manganese. In places salt
crystals oceur on the surface. In some arveas the upper part of
the soltm is nonealeareons,

seC.

14, T.

dark brown (10YR
granular strue-
swweakly

10YRR 5/3) loam,

clay loam,

B2t—8

pale

Encierro series

The Incierro series consists of bhrown, shallow, well-
drained. medium-textured soils, These are calcareous.
moderately to strongly alkaline soils. They developed in
residuum  weathered from hrw erained sandstone and
shale. They occur on upland slopes in the foothills of the
western part of the Torrance Arvea. Elevations range from
6,300 to 7,000 feet, -

Encierro sotls are shallower than ITassell soils and have
Jess lime A(’(H]lnﬂ wtion in the \111)41 atum. They (hf fer from
Tapia goils in lacking a strong ca horizon, Tapia soils de-
veloped in material weathered hmn limestone. Encierro
soilg have a finer fextured B2t horizon than Bernal soils.

SURVEY

Typieal profile of Imnumm channery loam, in an open
piti nthc SW1/ sec. 11 T.3N, RO L.

Al—-0 to 2 inches, brown or dzl,l‘k»brn\\'ll (T.50Y11 4/4) channery
Joam, dark brown (7.0YR0 3/2) when moist; wealk,
thin, platy structure breaking to wealk, fine, granular;
soft when dry, very friable when moist ; noncaleareous
or weakly calcarcous; pIHl 8.2; channery fragments
make up approximately 50 percent of this horizon:
30 percent of the surface ix covered with stones; clear
boundary.

2 to 5 inches, reddish-brown (5YR 4,/3) channery loamn,
dark reddish brown (5YR 3/3) when moist; weak,
fine, subaungular blocky structure breaking fo moder-
ate, fine, granular; slightly hard when dry, 'or*y fri-
able when moist: weakly calearecous: pil 82 ; chan-
nery fragments make up approximately 50 percent
of thiz horizon ; clear boundary.

B2t—3 to 9 inches, reddish-brown (5YR 4/3) stony light clay,
dark reddish brown (3YIR 3/3) swhen moist ; moderate,
medium, subangular blocky structure ; very hard swhen
dry, friable when moist; nonc aleareous to w eakly cal-
careous; pIl 8.2: thin, u)n‘mmous clay films: stones
make up approximately 50 percent of this horizon;
abrupt, irregular boundary.

R&B2E—9 to 25 inches, fractured bedrock ; soil in fractures;
soil s uwldi di-brown (OYR 4/3) clay, dark reddish
brown (3YR 3/3) when moist; moderate, fine, sub-
angular Bloe ky strncture: very TDard when dry, firm
when moist; weakly caleareous: pi 8.2 continuous
ciny filng; about 90 percent Jime-confed standstone
rock ; abrupt, irregular boundary.

B1

R&Cen—25 to 48 inches, pink (AYIR 7747 =tony loan, reddish
vellow (5YR 6/6) when moist: weak, fine, subangnlar
blocky struecture: soft when dry, very friable when
moist ; very strongly ealeareous: pIl &8 wealk to mod-
erate cn horizon in which ealeinm carbonate occurs as

<oft coneretions and ag thin xeams; 40 to 50 percent
is roclk ; abrupt, irregular boundary.

R-—48 to 60 inches 4, reddish-brown or dark reddish-brown
sandstone  bedrocsk of the Abe Formation; hard;
massive.

The texture of the A horizon is Joam, channery loam, or
stony loani, The color ranges from HYR to T.5YR in hue, from
4 to 5.5 in value when dry and from 2 to 3.5 when moist, and
from 2 to 4 in chroma. The thickness ranges from 2 to 3 inches,
The B horizon ranges from channery loam or stony clay loam
to channery or stony elay in fexture. The thickness above the
bedrock ranges from D to 20 inches. The color ranges from
20YR to 5YR in hue, from 4 to 5 in value when dry and from
3 to 4 when moist, and from 3 to 5 in c¢hroma. The bedrock
is not fractured in all places. The thickness of the solum above
the bedrock ranges from 6 to 25 inches. The solum is noncal-
careous in some places. Stone and channery fragments cover
30 to SO percent of the surface.

Erramouspe series

The Erramouspe series consists of modervately deep to
deep, well-drained, very dark colored soils, These soile ave
stony and medium fextured. Thev are nonealearcous
though mildly alkaline. They developed in place In ma-
terial weathered from felsite, They occur on south- and
west-facing, very steep mountain slopes in the southern
part of the Torrance Area. Blevations range from 6,600 to
7.600 feet,

LErramouspe soils are less stony than Tecolote soils and
have a thicker, davker colored A1 horizon than those soils
They lack an A2 horizon, which Tecolote soils have, and
their B2t horizon is finer textured than that of Tecolote
2018,

Typical profile of Erramouspe stony lToam, NW1/ sec.

T.1 =, RO E.

O1--2 inches to 0, partly decomposed leaves, needles, and twigs.

Al—0 to 5 inches, very dark gray (10YR 3/1) stony loam,
black (T0YR 2/1) when moist; moderate, fine, crumb
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structure ;. soft when dry, very friable when moist;
nonealearceons: pil 7.8; approximately 20 percent of

the surface is covered with rock ; clear boundary.

B1-—5 to 9 inches, brown (7.53YR 5/2) clay loam, dark brown
(T.5YR 4/2) when moist ; moderate, fine, cramh struc-
ture ; slightly hard when dry, very friable when moist ;
noncaleareons:; pll 7.6 thin, patchy clay films on verti-

cal faces: clear boundary.

—0 to 35 inches, reddish-Drown (DYR 5/4) clay loam, ved-
dish brown (5YIR 4/4) when moist ; moderate, medium,
angular and subangular blocky structure; hard w]wn
dry, very friable when moist; noncaleaveous; pil 7
thin, patchy elay films on all faces; abrupt, smor;fh
boundary.

R—35 inches -, felsite hedrock that is pavtly weathered in the

upper part.

The texture of the Al horizon ranges from stony loam fo
stony sandy clay loam. The color ranges from T.OYR to T0YR
in hue, from 3 to 4 in value when dry and from 1 to 2 when
moist, and from 0 to 1.5 in chiroma. The thickness ranges from
3 to 8 inches. The B horizon ranges from clay loam or stony
c¢lay loam to e¢lay or stony clay in texture. The color ranges
from 2.5YR to 5YR in hue, from 4 to 5 in value when dry and
from 3 to 4 when moist, and from 2 to 4 in chroma. The thick-
ness ranges from 16 to 32 inches. Stones make up 20 to 60
percent of the surface horizon and 2 to 20 percent of the B
horizon. The depth to bedrock is less than 50 inches. A zone of
Hme occurs at a depth of about 35 inches in some places.

Fortwingate series

The Fortwingate series consists of light-colored, well-
drained, modorliel\ de@p to deep, stony soils. These soils
are noncaleareons, mildly alkaline to moderately alkaline,
and medinm textured. They developed in residuum we eath-
ered from sandstone. They occur on moderate to very
steep, north- and east-facing mountain slopes in the Rouﬂp
ern part of the survey Area. Elevations range from 7,000
to 7,800 feet,

Fortwingate soilg are on opposite slopes from Stroupe
soils. They are deeper and less stony than those soils and
have an A2 horizon, which Stroupe soils lack. They have
a coarser textured Bot horizon than Crest soils, which

developed in material weathered from limestone.
Typical profile of Fortwingate stony loam, SW1/j sec.
17,1018, RO12 B V

O1—2 inches to 1

and twigs,

O2——1 inch to 0, decomposed forest litter.

20 to 6 inches, light-gray (10YR 7/2) stony loam,
brown (10YR 5/2) when moist; weak, thin, platy
structure breaking fo moderate, very fine, grannlar;
soft when dry, very friable when moist; noncalcare-
ous:; pH 7.6; approximately 50 percent stones: clear
bhoundary.

AZ2&B2t—4 to 11 inches, brown (10YR 5/3) stony heavy loam,
dark brown (10YR 4/3) when moist; streaks of brown
(7.5YR 5/4), dark brown (7.5YR 4/4) when moist;
weak to moderate, medinm, subangular blocky struc-
ture ; slightly hard when dry, very friable when moist:
noncalearcous; pll 7.2 thin streaks and fragments of
clay; V(‘Si(“ll:ll‘f flmn()\mmtel_\ 40 percent stones ; clear
boundary.
to 25 inches, reddish-brown (DYIR 4/4) stony heavy
clay loam, reddish brown (YR 4/4) when moist ; mod-
erate, medinm, blocky structure; extremely hard when
dry, very firm when moist; noncaleareous; pIl 7.6
continvons elay films; approximately 20 percent
stones : eradual, wavy hmmdan
B2tea—23 to 30 inches, reddish-brown (SYR 4/4) stony heavy

clay loam, reddish brown (HYR 4/4) when moist ; mod-
erate, medium, angular blocky struecture: extirom(zly
hard when dry, very firm when moist; slightly cal-
careous: pil 8.0: weak ca horizon in which ealcinm
carbonate occurs as soft concretions and as thin

inch, loose, undecomposcd leaves, needles,

gravish

B2t—11
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seams;  approximately 20 abrupt
bonndary.

1—30 inches —, fractured,

The texture of the A borizon ranges from stony loam to
stony sandy clay loam. The color ranges from T.O0YR to oY
in hue, from 5 to 7 in value when dry and from 3 to 5 when
moist, and from 2 to 4 in chroma. The thickness ranges from
¢ to 20 inches, Some profiles have a thin Al horizon. The tex-
trre of the subsoil ranges from stony light elay loam to stony
heavy clay loam. The color ranges from 2.5YR to T.OYR in hue,
from 5 to 6 in value when dry and from 3 fo 4 when moist,
and from 3 to 5 in chroma. The thickness ranges from 10 to
95 inches. Stone and gravel make up 20 to 60 percent of fhe
«irface horizon and 15 to 80 percent of the 13 horizon. Tn most
places fractures in the bedrock are filled with material from
the horizon above,

percent  stones;

reddish-brown sands=tone bedrock.

Fuera series

The Iuera series consists of deep, moderately well
drained, very dark grayish-brown soils. These solls are
(‘()bl)] and medinm textured. Tl ey are neutral to medium
acid. They developed in stony, noncalcareous, fine- textured
sedi nwnfs on piedmont alluvial fans on north- and east-
facing slopes. Their parent material was derived from
schist. and quartzite. They occur on moderately sloping
aplands and very steep canyon side slopv\ in the Manzano
Mountains. Tlevations range from 7,0( )0 to 8,000 feet.

Tuera soils are darker colored and less alkaline than
With soils and are finer textured in the B2t horizon. T h( oy
are cobbly and have an A2 horizon, which 1s uncommon
the Witt soils. Ih(*\* dlﬂm from Pino soils in being browner
and cobbly and in hav mo an AY horizon. Fuera soils are
dee) er than Jek ley soils and lack ¢ the reddish hues com-
mon in those soils. 'va also differ from Jekley soils in
being cobbly.

Typical pm file of
4 N. .5 1.

O1—2 inches to 0. undecomposed and partly decomposed forest

F Fuera cobbly loam, SISl sec. 3, T.

litter ; pH 6.2 abrupt boundary.
AT--0 to 2 inches, very dark grayish-brown (10YR 3/2) cobbly
loam, very dark brown (T0YR 2/2) when moist: mod-

crate, thin, 1)1<1‘(\ \Umtmo bhreaking to moderate, fine,
crumb: soft when dry, very friable when moist: non-
caleareous: pll 6.6 about 40 percent cobblestones;
clear, wavy boundary.

A2-2 to 11 inches, light-gray
Toam, dark grayish brown
maederate, fine, granular structare
dry, very frinble when moist: noncaleareous:
abrupt, wavy boundary.

Bot—11 to 82 inches, vellowish-hrown (10YR 5/4) clay, dark
vellowish brown (10YR 4/4) when moist; moderate,
fine, blocky structure; very hard when dry, firmy when
moist © nonealeareous; pH 6.4 continuous clay films;
clear boundary.

232 to 48 inches, pale-brown {(10YR 6/3) stony silty clay,
brown (1()),? 5/31 when moist: moderate, fine,
blocky structure; hard when dey, friable when moist ;
noncaleareous; pll 7.2; patchy fLw films : some light
olive-brown mottles; du 1+ boundary.

————— 48 inches -+, pale-brown (IOYR 6/3) heavy clay loam,
brown (1()‘{R 5/3) when moist; massive; very hard
when dry, firm when moist; pIl 7.6; grades to weath-
ered schist bedrock at a depth of about 60 inches.

(10YRR 7/2) cobbly tine =audy
(TOYR 4/2) when moist:
sHghtly hard when
pIf 6.4

The texture of the Al horizon ranges from cobbly or stony
Joam to cobbly or stony fine sandy loam. The color is within
the 10YR hue. Tt ranges from 3 to 4 in value when dry and from
1 to 2 when moist, and from 1.5 to 8 in chroma. The litter on
the surface is 1 to 4 inches thick. The thickness of the Al hori-
zon ranges from 1 to 3 inches. The texture of the A2 horizon

ranges from cobbly or gravelly loam to cobbly or gravelly sandy
Joam. The color is \‘Vlﬂlln the 10YR hue. It ranges from 6 to 8
in value when dry and from 4 to 6 when moist, and from 1.5
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to 3 in cehroma. The thickness of the A2 horizon ranges from
5 to 12 inches, Tv most places the I horizon is stony or gravelly
clay or stony or gravelly «ilty olay. The color ranges from
TOYR to TOYR in hue, from D to 6 in value when dry and from
4+ to O when moist, and from 3 to 5 in chroma. The thickness
ranges from 20 to 45 inches, Stones, cobblextones, and gravel
make up 15 to 50 percent of the A horizon, § to 30 percent
of the upper part of the B horizon. and 40 to 90 percent of the
fower part of the I horizon The stronger slopes are stonler
than the more nearly level areas,

Hagerman series

The ITagerman series consists of moderately deep to
deep. well-drained, brown soils. These soils are noncal-
careous and medinm-textured to moderately coarse tex-
tured. They arve mildly to moderately alkalime. They de-
veloped partly 1o Em‘tuL Hnmmn(d material derived
from quartzite, sandstone, and lmestone and partly in
residuum from sands stone !wﬂmd They are mainly i the
northeastern part of the Area. Flevations are 6400 to
7.200 feet. The t<>gm<'x,1p v 1s nearly level to moderately
sloping or roiling.

Hagerman soils are similar to Bernal soils, but they are
deeper and have a horizon of caleimn carbonate necumula-
tion above the bedvock, They ave shallower than Penistaja
sotls. They differ from Dean soils in being deeper and
darker cofored. in being noncaleareous in the upper part,
and in having a textural B2t horizon.

Typical profile of Hagerman fine sandy loam, Sk

SWLINED, see. 10, T. 8 N., R. 14 1.

Al—0 to 3 inches, hrown <:T YR 5/5) fine sandy Toam, dark
brown (7.5YR 4/3) when moist: weak, thin, platy
structure breaking to moderate, very fine, granular;
stightly hard when drey, very frinble when moist; non-
caleareous; pEL 7.2 clear boundary.

B3 to 7 inches, veddish-browa (3YR 5/3) lght sandy clay
toram, reddish brown (3YR 4/3) when moist: wealk,

d structure bhreaking to mod-

very o . prizmatic

erate, medinm, subangular blocky; hard when dry,
very friable when motst; noncalearcous; pH 7.4 clear
houndary,

B2t—7 to 22 inches, reddish-hrown (3YR 5/8) heavy randy
clay loam, reddish brown (3YR 4/3) when moist;
moderate, very coarse, m\mxtu structure hreaking
to moderate to strong flln* subangular blosky @ very
hard when dry. friable when molst: noneal careons ;
nearly continnous clay films; gradual, wavy hound: oy

B3ca—22 to 27 inches, reddish-brown (3YR 5/4) sandy clay
Toam, reddish Drown (YR 4/4) when moist; \\(’31\,
very coarse, prismatic structure breaking to wenlk,
medium, subangular blocky : very hard when dry, fri-
able when moist; weakly ealeavcous: piIl 807 weak
ca horizon in which ealeium carbonate occnrs ag soft
concretions and as thin ceams: patchy clay films;
eradunl, wavy hmmd(n\

Cea-—27 to 30 t-hrown (T.OYR 6/4) sandy ¢lay loam,
hrown (7.5 /&) when moist; massive; very hard
when dry, friable when moist: very strongly caleave-
ous; pl S4: moderate ca horvizon in which caleium
carbonate ocenrs mostly  as thin seams:; abrupt
boundary.

R—380 inches 4, vellowish-red sandstone bedrosk: mass dve
nonealeareous; partly weathered in the upper pant,.

1
i
i

3

The texture of the A1 horizon ranges from loam to fine
sandy loam. The color ranges from 7.5YIL to 10YR in hue,
from 5 to 6 in \‘;ﬂuv when dry and from 3 to 4 when moist,
and from 2 to 4 in chroma. The thickness ranges from 2 to 4
inches. The fexture of the B horizon ranges from sandy clay
loam to heavy sandy clay loam, and the thickness from 10 m
26 inchies. The color ranges from 5YR to 7.5YR in hue, from 5
to 6 in value when dry and from 4 to 5 when moist, and hmn
5 to 4 in chroma. In most places the Cea horizon is lighter
colored than the B horizon. It is a weak to strong ¢a horizon.

SURVEY

In seme places the profile is noncalcareous to a depth of 3
fect. The depth to bedrock ranges from 20 to 48 inches.

Harvey series

The Nzn\“\ series consists of deep, light-brown, well-
drained soils. These soils are moderately to strongly alka-
line and med ium textured to moderately coarse textured.
They developed 1n piedinont deposits devived {rom lime-
stone, schist, gneiss, quartzite, and 1gneous rock. These
soils ocenr throughout the Avea on level to nearly level
lake terraces and nearly level to strongly sloping crests
an ‘[ side slopes of np Jand fans. Bleyvations range from
6,000 to 7,000 feet,

H wvey soils are lighter colored than
are caleareous and lack the textural DBzt
in Witt soils. They differ from Clovis zoils in being cal-

caveous and lighter colored and in lacking a B2t horizon.
lhey have a thicker surface horizon th(m Drean soilg and
a less limy, less strongly cemented substratum. They are
limy and lighter colored than Manzano soils, and they lack

a B2 horizon.
I

l\; sical profile of Harvey loam, in a pit, SWI4NEY,
soc, 18, 09N R0 1.

A0 1o 8 inches, Heht-hrown (7.0YIR 6/3) light loam, dark
brown (T.0YH 4/3) when moist; moderate, very fine,
cranular structure; =oft when dry, very friable when
moixt strongly calearveows: clear boundary.

AC—G ‘m 11 inches, lght-brovwn (T.5YVR 6/3) Toam, dark brown

TOYR 4/2) when moist : very weal, medinm, subangu-
ar Blocky structare breaking to moderate, fine, granu-

g oEoft when ¢ very friable when moist; strongly

tearecus: gradual, mnooth hovndary.

Clea—11 to 16 inches, pink (T5YR 7/3) loam, hrown (7T.0YR
5/8) when weoist; wealk, medinm, \uh,uwu}‘u bincky
structiure ; slightly bhard when drvy, very friable when
woist ;o very strongly calearveons: weak ca horizon in
which ealeiom carbonnte ovcurs as soft concretions
and in finely divided forms; clear boundary.

CZea—16 to 31 inches, pink (7.5YR 7/4) loam, light brown

(70YR 6/4) when moist; massive, or very woeak,
medinm, subangular blocky stracture : hard when dary,
very friable when moist; very strongly Jl(d](‘ﬁ’l\;
strong ca horizon in which caleium carbonate oceurs
as soft concretions and in finely divided forms: some
indurated caliche pebbles; diffuse boundary.

len—31 o GO m( hes -, light-brown (7.0YR 6/4) loam, brown

(79Y R 5/4) when moist; massive; hard when dry,
Very ,l'l’i:\M(‘-, when moist; very strongly calcareous;
strong o horizon but less =0 than fthe CZea horizon.

1 Wittt soils. They
horizon common
3

1
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The texture of the A horizon ranges from loam fo fine sandy
loam. The color ranges from T.AYR to TOYR in hue, from 5 to 7
in value when dry and from 3 to 5 when moist, and from 2 fo 4
in ¢hroma. The thickness of the Al and AC horizons ranges
from 7 fo 18 inches, The texture of the Cea horvizons ranges
from loam to clay loam. The color ranges from slightly redder
than 7.5YR to 10YR in hue, from 6 to S in value when dry and
from 4 to 6 when moist, and from 3 to 5 in chroma. The ca
borizons range from wealk to strong. Thin, patchy clay films
oceur in some profiles. In some places the surface horizon is
nonealearceous, Paleosols and pockets of gravel oceur in the
lower strata in places.

Hassell series

The ﬂl'«(ﬂl series consists of deep, well-drained, dark-
brm\n soils. These soils are caleareous and medium tex-
tured. lhq developed in piedmont deposits derived from
red-bed shale, snndx‘fone. and limestone. They are mod-
erately to strongly alkaline. They occur on uplands in the
southiwest tein part of the Area. Elevations range from
5,900 to 6,400 0 fect.

Tassell mils are similar to Tncierro soils in color and
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in parent material but ave deeper and have little or 1o
Owk i the p} ofile. They are darker colored and deeper
than Tapia soil s and lack a strong ca horizon, which Tapia

soils have,

Typical profile of ITassell loam, SE1/}

R. 5 E.

Al—0 to 3 inches, dark-brown (7T.5YR 4/4) loam, dark brown
(7.3YR 3/3) when moist; weals, thin, platy structure
breaking to moderate, fine, granular; soft when dry,
very friable when moist; weakly calcareous; pH =2
clear boundary.

KT

sec. 11, T,

-

B1—3 to 6 inches, reddish-brown (HYR 4/3) light clay loam,
dark reddish brown (-’EYR 3/3) when molst; weak,
medivm, subangular bDlocky structure; slightly hard

when dry, very frial luv\}wn molist; weakly caleareous;
pi 8 (IM] houndary.

B2t—6 to 16 m:]‘(x\ reddizh-brown (5YIR 4/3) heavy clay loam,
dark reddish brown (OYR 3/3) when moist ; moderate,
medinm, subangular blocky structure; hard when dry,
{riable when moist:; wealkly caleareous; pit 82; few
elay films ; clear, wavy boundary.

Clen—16 to 98 inches, pink (3YR 7/3) loam,
(DY R 5/3) \\h( 11 aned massive ; soft when drvy, very
friable X\h( nomoist ;) very strongly calcareous ;)H =AE
weak or moderate ‘en horizon in which caleium car-
henate ocenrs as soft concretions and as thin seams;
clear, wavy bonndary.

(2928 to 38 inches, weak-red (25YR 5
dusky red (25YR 3/2) when m
swwhen dry, friable when moist; very
ous; pll 8.0 clear, wavy boundary.

8% to 42 inches 4, weak-red to dusky-red, partly weathered
shale; massive; very strongly calearcons; pl 85,

rexture of the A1 horizon ranges from light Toam fto
heavy loam. The color ranges from SYH to T.5YR in bhue, from
4 to 3.5 in value when dry and from 2 to 8.5 when moist, and
from 2 to 4 in (‘hmm 1. The thickness ranges from 3 to € inches,

reddish hrown

silty clay loam,
;o massive; hard
strongly caleare-

The

The texture of the B2 horizon ranges from heavy clay loam
to clay, The color ranges from 2.5Y 1 to BYR in hue, from 4 to 6

2104
The

in value when dry and from 3 to 5 when meist, and from
in (hx(vme The thickness ranges from 10 fo 20 inches
texture of the ¢ horizon ranges from loam to silty clay loam
or clay loam. The color ranges from pink or light reddish
brown to d g 1(*(‘1 or darvk reddish brown, The A horizon aud
the upper part of the B horizon are noncalcarcons in some
places, T stones in the profile ranges

The eontent of gravel and
from none to 10 pereent. The depth to bedrock ranges from 30
1o 50 inche

Ig;mcw series

The Jonacio series consists of brown, well-drained soils.
These soils are moder: ia»iy coarse textured and moder-
ately ¢ ioﬂp over bedrock. ’i‘h(w are nonecaleareous and
milelly me. They developed partly in material weath-
ered Trom sandstonc wdm( :k and partly in mixed pied-
mont d(\p(méx derived from sehist, gueiss, igneous rock,
and hmmém v occur on upland fans in the eastern
part of the Arvea. Elevations range from 6, ’”‘O“)f(} (5,400 feet.

E“namo soils are deeper than Bernal soil . They are more
weakly developed and coarser textured in ﬂw B horizon
than those soils. They differ from Tapia soils in being
conrser textured in the surface laver and the snb\m? n
Iacking a moderate or strong ca hovizon, and in over V ng
slexdst(,)lw bedrock. }L hey are similar to Palma soils but are
less veddish, Inck a B2t horizon, and are less than 40
inches deep over bedmd

Typical pmh e of Tgnacio fine sandy loam, SW3145W1/
NW1 sec. 21, T. 5 :\,, R. 15 K.

Al—0 to 4 inches, brown (10YR 5/3) fine
prown (10YR 4/3) when moist; moderate, very fine,
eranular structure; soff when dm very friable when
moist ; noncalcareous; pH 7.4; de(u boundary.

o
-
P

sandy loam, dark
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B4 to 16 inches, brown (7.0YR 5/4) fine sandy loam, dark
brown (7.5YR 4/4) when moist; weak, medinm, pris-
matic structure breaking to weak, medium, subangu-
Iar Dlocky; slightly hard when dry, very friable
when moist: noncalcareous; pH 7.6 gradual, wavy
boundary.

Cea—16 to 25 inches, brown (7.5YR 5/4) fine sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist; weakly cal-
careous; wenk e horizon in which ealcium carbonate
gsecurs as soft concretions; abrupt boundary.

1—25 inches -, reddish-yellow, Hme-coated sandstone bedrock
of ﬂh,, (lorieta formation : noncalcareous interior.

The texture of the A horizon ranges from fine sandy loam fo
loamy fine sand. The color ranges from 7. FYRR to 10YIR in hue,
from 5 to 7 in value when dry and from 2 to 5 when moist, and
from 2 to 4 in chroma. The thickness ranges from 4 to 6 inches.
The texture of the B2 and Cea horizons ranges from light loam
to light fine sandy loam. The color ix within the 7.0Y1R hue, It
ranges from 5 to § in value when dry and from 4 to 5 when
moist, and from 3 to 6 in chroma. The B2 horizon ranges from
5 to 18 inches in thickness, and the Cea horizon from 2 to 12
inches. The solum is weakly calearcous or noncaleareous, and
a4 ea horvizon iz lacking in some profiles. The thickness of the
solwm ranges from 12 to 30 inchies. The depth fo bedrock is less
than 40 incl

Iidefonso series

The 'd(»{mw) series consists of _brown, well-drained,
shallow and moderately deep soils [(fig. 36) on lake shore-
lines and piedmont fans. These so1ls are caleareous and
moderately to strongly alkaline. They are moderately
coarse textured and coarse textured. Soils of this series de-
veloped in mixed gravelly deposits dm‘i\‘oﬂ from iinw’\'m' ne,
quartzite, schist, gneiss, and i igneous rock, They ocer salong
the margins of Istancia, Encino, and Pinos Wel Tx Lake

Basins and on western anm 01 f e Manzano Mountains,
generally as terraces or fans. They arve level to very wtrmml\’

sloping. Elevations range from 5,800 to 6,200 feet.
Tidefonso soils are caleareons and are lighter colored than

\;X'nt soils, and they lack the B2t horizons of those soils.
'Thm‘ }H\‘(* a gravelly substratum, which Witt soils lack.

They differ from TTavvey and Willard soils in having a
;zm,\ elly sub-«u(timn Il Ia‘iome soils are less gravelly than
Tesajo soils, and they have a strong ca horizon, which is
uncommon 1 those MOIL’\‘.

T'ypical profile of IN fonso fine sandy loam, NTo1, N1
sec, 33, L6 N ROB I

AT—0 to b inches, brown {(10YR 5/3)
prown (10YR 8/2) when moist; weak, very fine, gran-
nlar strocture ; soft when dry, very friable when moist ;
strongly ealeaveous; pIl 8.2: clear boundary.

B to 10 inches, pale-brown (10YR 6/3) fine sandy loam,
dark hrown (10YR 4/3) when moist; very weak,
medinm, \;:}mn::ul v blocky structure mml\*n“ toweak,
very fine, granular; slightly hard when dry, h}\ fri-
able when moist; »nmlgl} calearcous; pH K2 grad-
wal boundary.

Clen—10 to 19 inches, pale-hrown (10YR 6/3) gravelly fine
sandy loam, dark hrown rh)‘x R 4/3) when moist; very
weanl, mﬂdmm, subangular blocky struecture hreaking
fo w mi\ very fine, granular; «lightly hard when dry,
very {r inble when moist ; ver v stl(mﬂv caleareous; pH
845 weak or moderate ea horizon with Hime (K(Hllln“
as soft conerctions and in finely divided forms ; gradual
boundary.

C2ea—19 to 36 inches |,
fine sandy loam,

fine sandy loam, dark

very pale hrown (10YR 7/3) gravelly

light vellowish brown (10YR 6/4)
when moist; massive; bard when dry, friable when
moist: very strougly calcareous: pIl S4; this iz a
moderate to strong ea horizon with calcium carbonate
occurring as soft coneretions and in finely divided
forms ; approximately 30 to 40 percent is gra vel
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Figure 36 —Profile of an Ildefonso soil. In this soil the basal sedi-
ments underlying the Playa Margin sediments show strong pris-
matic and blocky structure.

The texture of the A1 and AC horizons ranges from very fine
sty lonm to lonmy fine =and, The color ranges from T.OYR
to TOYIR in e, from 5.5 to T in value when dry and from 3.5
to 5 when molsr, nand from 2 to 4 in chroma, The thickness of
these lavers ranges from 8 to 10 inches, The texture of the Cea
lwrizons ranges from loam or gravelly loam to fine sandy loam,
gravelly fine sandy loam, or Gne samd. The eolor ranges from
TAYR to 10YR In hoe, from G to 8 in value when drey and from
4 oo 6owhen moist, and from 2 to 5 in ebhroma. The surface
horizon is nonenleareons in some places, The gravel and stone
content ranges from O fo 20 pereent in (he surfaee horlzon and
fromn 15 to 90 percent fn the substeatum g in the control =ection
i i= Jess than 50 percent. In most places the steeper sofls
contain more gravel and Hme than less sloping svils. Strata
of nearly clean gravel and sand oceur in the substratum in
many places. The thivkness of these steata ranges from 1 inches
to 10 feot or more, The ca horizons are strong and in places
are cemented in the upper few inches, The clay content of the
control section ranges from 5 to 27 percent.

50IL SURVEY

Jekley series

Soils in the Jekley series are moderately deep to
deep, reddish, well drained, and moderately fine tex-
tured. They are noncalcareous and neutral to mildly
alkaline. They developed in residuum weathered from
sandstone and shale of the Abo formation, They occur on
north-facing slopes on very strongly sloping to very steep
canyon side slopes in the western part of the Torrance
Area. Elevations range from 7,200 to 8,000 feet.

Jekley soils are redder and less stony than Fuera soils,
and their A horizon is finer textured. They are darker
colored than Supervisor soils and have mueh less stone in
the profile. They have an A2 horizon and a B2t horizon,
which Supervisor soils generally lack. Jekley soils devel-
oped mainly in parent material weathered from red beds.
Fuera and Supervisor soils developed mainly in material
weathered from schist, quartzite, and igneous rock.

Typical profile of Jekley silty clay loam, SW1,NEY
SW1,see. 35, T.5N,,R.5 E,

01—1 inech to 0, undecomposed and partly decomposed organic
litter ; abrupt boundary,

Al—0 to 5 inches, dusky-red to weak-red (2.5YR 3/2) silty
clay loam, dusky red (Z5YR 3/2) when moist ; strong,
fine, granular strueture; soft when dry, very friable
when moist; nonealeareous; pH 6.8; clear boundary,

AZ—5 to 11 inches, weak-red (25YR 4/2) silty clay loam, dark
reddish brown (25YR 3/3) when moist; modernte,
tine, subangulnr blocky strueture ; hard when dry, very
friable when moeist; noncaleareous: pH 7.03 clear
boundary,

B21t—11 to 24 inches, dark reddish-rown (2.5YR 3/3) silty
clay loam, dark reddish brown (2Z5YR 2/3) when
moist; moderate, fine, snbangulnr blocky strocture:
very hard when dry, friable when moist; noncal-
careous; pH 6.8; thin, patchy eclay Alms: few sand-
stone fragments ; clear boundary.

B22t—24 to 37 incheg, wenk-red (10R 5/8) silty clay, weak red
(10R 1/3) when moist ; moderate, medium, subangular
blocky struclure; very hard when dry, frinble when
molst ; nonealeareous: pH G.8; thin, continuons clay
films; few sandstone fraogments: geadual, wavy
Loundary,

B3—37 to 46 inches, weak-red (10R 5/3) slity elay, weak red
(10R 4/3) when moist: weak, medium, subangular
blocky structure; very hard when dry, friable when
moist ; noncaleareous; pIl 7.6; thin, patchy vlay films;
sowe slickensides ; few sandstone fragments @ gradual,
wavy boundary.

R—i46 to 60 inches -, partly weathered shale similar in color
to the BY horizon,

The texture of the A horlzon ranges from fine sandy loam to
clay lonm or silty elay loam, The color ranges from 25YR to
T.AYR in hue, from 3 to 5 in value when dry and from 2 to 4
when moist, and from 2 to 4 in chroma. The thickness ranges
from & to 13 inches. The texture of the B horizon ranges from
sandy elay loam to silty elay or elay. The color ranges from
101 to S5YR in hue, from 2 to 5 in value when dry and from 2
to 4 when moist, and from 2 to 4 in chroma, The thickness of
the solum ranges from 80 to 60 inches. The gravel and stone
content ranges from about 3 to 20 percent.

Karde series

Soils in the Karde series are deep, light colored, well
drained, and medium textured. They are caleareous,
moderately saline, and moderately to strongly alkaline.
They developed in loess dunes on the leeward side of salt
lakes, The loess originated in lacustrine sediments derived
from Tinestone, quartzite, schist, gneiss, igneous rock,
sandstone, and shale. Wind erosion removed the sediments
from lakebeds and deposited them on the eastern and
northeastern sides of the salt lakes, Karde soils oceur in
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. Jake basing in the eastern two-thirds of the Avea
stions are about 6,100 feet.

Karde soils are Hghter colored than Wil
ciunt carbonate makes up more than 40
uppe}’mo\i 40 inches of the pmh]c

lard soils, Cal-
percent of the

Typical } i fe of Karde Toam, saline, near the center of
sec, 7.1 4 N, R0 E.
Al—0 to 5 mr‘im.\'. light-gray (2.5Y y Joam, light brownish

eray (2.0Y (3/ Y when m()ht X\(“I[\, fine, granular
structure ; soft when dry, \’m} friable when moist;
strongly ealeaveous; gradual boundavy.

C1-5 to 24 inches, pale-vellow (5Y 7/3) silt loam or loam, pale

olive (0Y 6/3) when moist; massive fo very weak,
coarse, subangular blocky structure; hard when dry,
very friable when moist; very strongly ecalearcous;

some visible Iime and soluble salt \; ﬁ,mshm] bounundary.
(224 ta 60 inches -, pale-yvellow (BY 7/3}) silt loam or loam,
}mlu alive (BY 6/3) when moist; massive; hard \xlwn
-, very friable when moist; very strongly caleare-
vigible sallts occur as thin seams and streaks,

O ;

The textrnre of the surface layer is loam, silt loam, or very
fine sandy loam. The color ranges from LOYT to 2.5Y in hine,
front I to 7in value when dry and from 4 to 6 when moist, and
from 2 to 4 in chroma. The thickness of the surface horizon
ranges from 3 m 8 inches, In most places this Jmn/mx is thicker
on the flanks of dunes and thinner on the crests. The texture
of the ¢ horizon is 1ot nn silt Joany, or light clay leawm. The color
ranges from 10YR to 5Y in hue, from 6 to 8 in value when dvy
and from 5 to 7 when muist, and from 1 10 3 in chroma. Chlovide
galts are not vizible in all profiles.

Kech series

This ceries consists of shallow, well-drained, pale-brown
soils on convex videe erests and on side Hlopvs of ridges.
These oils are gravelly and medivm textured. They are
wonealeareons, though mildly alkaline to moderately alka-
line, They develop sed in residinm weathered from caleare-
oug, medinm-textured 1(; moderately fine textured mat erial
derived from granite, schist, gneiss, quartzite, and lime-
stone. They (mm m&miv in the Pedernal Hills in the east-
ern part of the Avea. Elevations are 6,200 to 6,600 feet.

Kech soils occur in asmvieti‘im'x with Rock Tand and with
soils of the Clovis series. They differ from Clovis soils in
being shallow and <>1 avelly.

Tvpical profile of IKee W gravelly loam, SE1,SE1,SEY,

sec, 21, TGN RUIZ B
Al-—0 to 4 inches, pale-brown (10YR 6/8) gravelly loam, dark
brown {(10YR 4/8) when mois maderate, medinm

and fine, granular structure; sof
abie maoist: noncaleareous;
pereent gravel ; clear boundary.
B2t-—4 to 10 inches, brown (7.0YR 5/3) clay loam, dark brown
THYTR 4/%) when moist; weall o moderate, coarse,
puxn.(m( structure breaking to moderate, meditm,
subangniar vlocky ; hard when dry, very friable when
moist; noncalearveous; pr 7.6; patchy clay films; few
pebbles; clear boundarvy.
133ca—10 to 16 inches, light-brown {(7T.5YR 6/3) Heht clay loam,
brown (7.5YR 5/3) when moeist; meoderate, medium,
subangular bloc structure; hard when dry. very
hmbl(\ when moist ; very strongly calearcous; pll 8.2
moderate to strong eca horizon in which ecalcium car-
bonate aceurs in finely divided forms and as soft con-
cretions; patehy clay films; the lower part contains
some fractured, partly weathered, lime-coated gneiss
bedrock ; diffuse boundary.
R—16 inches -, unweathered or

bedrock,

very fri-
about 30

when dry,
pH T.8;

AV RLE

stightly weathered gneiss

The texture of the Al horizon ranges from gravelly loam to
gravelly fine sandy loam. The ¢olor ranges from 7. T)YY\ to 10YR
in hue, from 5 to 7 in value when dry and from 3 to 5 when

moist, and from 2 to 3 in chroma. This horizon is calcarcous in
some places. It ranges from 3 to 5 inches in thickness. The tex-
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fure of the T3 horizon ranges from heavy loam to ¢lay loam
or gravelly elay loam. Tromost places the color is darker in the
upper part. It ranges from T.OYR to YR in hue, from 5to G
in value when dry and from 4 to 5 when moist, and from 2 to 4
in chroma. The upper part is caleareous in =ome places, The
thickness of the 13 horizon ranges from 9 to 20 inches, Gravel
rakes up 15 to 50 percent of the surface Inver and 2 to 20
percent of the subsoil. These solls are locally stony. The depth
to bedrock is normally less than 20 inches,

Kim series

Is

The Kim series consists of deep, gravish-Drown, well-
drained soils. These soils are caleareous and medimm tex-
tured. They developed 1n medium-textured, ecaleareous
piedmont  deposits derived 'E'x‘nm limestone, sandstone,
oneiss, schist, and igneous rock. They ocenr on gently slop-
ing to strongly sloping fans a nd side g slopes of Tic dges n
1’!19 eastern part of the survey Avea. Elevations range from

500 to 6,500 feet.

In the Torranee Aven Kim soils are mapped only with
other soils. They ditfer from Pinon soils in lacking a strong
en horizon and in being deeper to bedrock. Kim soils Inck
the strongly comented ea horizon of Pastura soils. They
differ from Tapi\ soils in being caleareous in the surface
Tayer and inlacking & Bot horizon. Kim soils are ealeareous
and Hghter colored than Witt soils and lack the B2t horizon
common in those goils, They differ from Otero soils in
being finer textured and darker in color.

Typieal profile of Kim foam, NW1SEY
R. 14 1.

Al-0 to 4 inches, grayish-brown (10YR 5/2) loam, dark brown
(TOYVIR 3/5) when moist ; moderate, very fine, granular
structure ; slightly hard when dry, very friable when
moist; strongly calearcous; few, small, hard concre-

sec. 4, T8 N

tiong of caleimm carbonate: many worm casts; clear
houndary.

AC—4 to 11 inches, grayish-brown (10YR loamm, very
dark gravish brown (10YR 3/2) when moist: mod-

erate, medinm, granular structure ; slightly hard when
dry, very friable when moist: strongly calcareous;
fovw, small, hard coneretions of ealeium carbonate;
many worn casts; clear boundary.

(——11 to 16 inches, pale-brown (1OYR 6/3) loam, dark brown
(16YIR 4/2) when moist; moderate, fine, granular
strueture : hard when dry, very friable when moist:
drongly caleareous; few, small, bard concretions of
caleinm carbonate; gradual boundary.

Cen——16 to 38 inches 4, light yellowish-Drown (10YR 6/4)
loam, dark yellowish brown (10YR 4/4) when moist;
very weal, medium, subangular blocky structure ; har d
when dry, very friable when moist ; very strongly cal-
careous; this is a weak to moderate ca horizon with
caleinm carbonate occurring as hard concretions and
as thin seams.,

The texture of the A and AC horizons is loam, gravelly loam,
or fine sandy loam. The color ranges from 10YR fo THYR in
hue, from 5 to 6 in value when dry and from 3 to 4 when moist,
and from 2 to 3 in ¢hroma. The thickness ranges from 10 {o I8
inches, The fexture of the Cea horizon ranges from lomm to
clay loam. The color ranges from 2.5Y to 10YR in bue. The
c¢n horizon is normally weak or moderate but is strong in some
places. In places a buried soil and limestone bedrock ocenr
below a depth of 40 inches. Caliche pebbles make up as much as
15 percent of the A horizon in some profiles,

La Fonda series
The La Fonda series consists of deep, well-drained,
reddish-brown soils. These soils are caleareous and medinm
f()\i'm"ed They dev cloped in medinm-textured to mod-
rately fine textured, caleareous piedmont deposits derived
ﬁ om mixed red-bed \ha]o sandstone, lmestone, and gyp-
sum. They occur on upland fans and alluvial bottom lands
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111 nearly all parts of the Torrance Area. Elevations are
,800 to 6,700 feet,

La Fonda soils are darker colored and less limy than
Chilton oils. They ditfer from those soils in having a B2
Lorizon and little or no gravel in the solum. They are
darker colored Hmn Runece soils and have a B horvizon. They
contain much less gvpsum than Rance soils. La Fonda soils
are calcareons and arve lighter colorved and coarser textured
than Alicia soils,

[vplml pmﬁle of La Fonda loam, near the center of
sec. 11, TVBN, LG 1.

Al—0 to 4 inches, 1<*<1<H\h-h1 own (YR 5

/3y loam, dark reddish

brown (5Y1 )owhen mois moderate, thin, platy
structure ’H(\n]un“ to moderate, very fine, granular:
soft when dey, very friable when moist: wealkly ‘(lIM

careous:; clear boundary.

Bl1—4 to 8 inches, reddish-brown (5YR 5/4) loam, dark reddish
brown (5YR 3/4) when moist: weak, coarse, sub-
angular hiocky structure ; slightly hard when dry, very
friabie when moist; strougly calcareous: patcehy clay

filins ; clear boundary,
B2-—8 to 18 inches, 1‘0{1(11:s‘h--brm\'n (5YR 5/4) heavy loam,
reddish brown {(BYR 4/4) when moist; weal, mediu,

prismatic structure breaking to moderate, medium,
subangular blecky; hard when dry, friable when
moist : strongly calearcous; patchy clay films; grad-
ual boundary.

B3ca—18 to 23 inches, lght reddish-brown (OYR 6/4) Toam,
reddish brown (GYR 4/4) when moist: weak, coarse,
prismatic stracture breaking to weal, coarse, sub-
anguiar blecky ; hard when dry, friable when moist;

v strongly caleareous; weak ca lhorizon in which
caleium earbonate occurs as soft concretions and as
thin seams; patchy clay films; gradual boundary.

Cea—23 to 35 inches, light reddish-brown (5YR 6/4) Toam,
reddish brown (5YR 4/4) when moist ; massive; hard
when dry, friable when moist: very strongly caleare-
ous; weak ca borizon in which caleium carbonate
occurs as soft coneretions and as thin seams: diffuse
boundary.

C-—35 to 60 inches -+, light reddish-Drown (5YR 6/4) loam,
reddish brown (O5YR 4/43y when moist; massive:
slightly hard when dry, very friable when moist:
strongly calcarcous.

The texture of the A1 horizon ranges from loam to fine sandy
loam. The color ranges from 5YR to TAYR in hue, from 4 fo
5.5 111 value when dry and from 2 to 3.5 when moist, and from
2 to 3 in chroma. The thickness ranges from 4 to ¢ inches. The
f(-x‘tm'o of the B horizon ranges from loam or gravelly Inam to
lght e¢lay loam. The color ranges from 2.5YR to 5YR in hue,
from 4 to 5 in value when dry 3 5 when moist,

and from 3 to
and from 3 to 4 in chroma. The thickness ranges from 11 to

24 inches. The ca horizons are weak to moderate, These soils
are noncalcareous to a depth of 10 inches in some profiles. In
many areas on flood plains, the substratum contains gravel
and cobblestones. Bedrock is at a depth of 50 inches in places,

Laporte series

The Lﬂpm te series consists of stony, shallow and very
shallow, well-drained, grayish-hrown soils. These soils are
caleareous, moderately alkaline, and modium textured.
They developed in 1'0\1(11111111 weathered from limestone
bedrook They oceur on ne n]v level to very strongly slop-
ing foothill crests and side s lopes. levations range from
6. 900 to 7,500 feet.

In most places Taporte soils are shallower than Pinon
soils and Ll(l the strong ea horizon typical of those soils.
They are shallower and lighter colored than Wilcoxson
soils and lack the fine-textured B2t horizon common in
those soils. They differ from Hagerman soils in being cal-
careous and lighter colored and in lacking a B2t horizon.

SOIL SURVEY

Laporte soils are shallower and darker colored than
Harvey soils and contain less lime than those soils,

lxpmal profile of Laporto stony loam, in a road eut,
SEL) sec. 30, TUI N, RIS E.

Al—0 to 7 inches, grayish-brown (10YR 5/2) stony loani, very
dark grayish brown (10YR 3/2) when moist; strong,

very fine, granuiar structure; soft when (]1\ very
friable when moist; strongly caleaveous; pll ‘%"

approximately 63 percent stones; gradual 1>m,1m]‘n}:
Cea—7 to 11 inches, very pale brown (10YR 7/3) stony loam,

brown {1(}\ R 5/3) when moist; moderate, mvdium,
granular structure; «oft when dry, very friable swhen
moist; ve strongly calearcous; pll S4; weak fo

moderate ¢a horizon in which ¢ aleinm earbonate ocenrs
as soft concretions and ax thin seams; approximately
70 pereent of this horizon is stones; abrupt, irregular
boundary,

Re-11 inches -, massive, grayish
rock ; few fractures

. lime-coated Hmestone hed-

The texture of the surface layer ranges from stony loam or
loam to silt loam. The color is wirthin the 10YR hue. It Tanges
from 4 to 5.5 in value when dry and from 2 to 3.5 when maoist,
and from 1.5 to 3 in chroma. The thickness of the A horizon
ranges from 7 to 11 inches. The Cea horizon is stony in places,
Its texture ranges from loam to light clay loan. The color

ranges from 7.5YR to 10YR in hue, from 5 to 7 in value when

dry and from 4 to 6 when moist, and from 2 to 4 in chroma.
The thickness ranges from 4 to 11 inches. Gravel and stones
make up 5 to 75 percent of the regolith. Rock outcrops GCCUPyY
15 to 80 percent of the surface.

Manzano series

The Manzano series consists of moderately deep to deep,
well-drained, grayish-brown soils. These soils are medium
textured and modm ately fine textured and mildly to
moderately alkaline. They developed in cﬂf' areous allu-
vium derived from igneous rock, schist, gneiss, felsite, and
limestone. In many places the parent material is stratified.
Fine, medium, and moderately fine textured material pre-
dominates. Tl ww soils oceur thronghout the Avea in swi le
and on flood plains. Blevations range from 5,800 to 7,200
feet.

Manzano soils are associated with Moriarty soils and
occur in similar positions. They are hrowner and coarser
textured than those soils. They are darker colored, less
limy, and more fertile than ITarvey soils, and they have a
B2 horizon, which those soils lack. They are deeper than
Willard soils and are darker colored and more fertile, Th ey
are darker colored and deeper than Prewitt soils, and they
have a B2 horizon, which is uncommon in Prewitt soils.

Typical profile of Manzano Toam, SW1,SW1/ST01/ sec.
23, J‘ 9N l\ 8 E.

Al—0 to 9 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist: moderate,
medium, granular structure; slightly hard when dry,
very friable when moist: noncalcareons: the upper 2
or 3 inches consists of recent deposits and is lighter in
color and caleareous in many places: clear boundary.

A3—9 to 138 inches, dark-brown (10YR 4/3) heavy loam, dark
brown (10YR 3/3) when moist; weak fo moderate,
medium, subangular blocky structure breaking to
moderate, medium, granular; hard when dry, friable
when moist ; 11011(*1](&10011~; clear boundary.

B2—13 to 23 inches, dark grayish-brown (10YR 4/2) light clay
loam, very dark grayish brown (10YR 3/2) when
moist ; weak, medium, prismatic structure breaking
to n)oderate, fine, qulmnoular blocky ; hard when dry,
friable when moist:; w eakly (*a]v:uoou,s/ patchy cla,\f
films ; gradual houndar y.

B3ca—23 to 31 inches, grayish-brown (10YR 5/2) light clay
loam, dark grayish brown (10YR 4/2) when moist ;
weals, medium, subangular blocky structure; hard
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when dry, friable when moist; very strongly caleare-
ons: weak ¢a horizon in which caleium carbonate oc-
crirs ax thin seams; gradual boundary.

Cen—31 to 41 inches <4, brown (10YR 5/8) light clay loam,
dark brown (10YR 4/3) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist: very strongly caleareous; weak c¢a hori-

zon in which caleinm carbonate oceurs as soft conere-

tions and as thin seams; gradual, smooth boundary.

The texture of the A horizon ranges from light lonm to clay
Toam or =ilty clay loam. The color ranges from TOYR to 16Y IR
in hue, from 4 to 5 in value when dey and from 2 to 3 when
moixt. and from 2 fo 4 in chroma. The thickness of the A hovi-
zon ranges from 10 to 20 inches The texture of the B horizon
¥ imges from heavy loam to clay loam. The color ranges from

TOYR to 1m R in hue, from 4 to 5.5 in value swhen dry and
hnm 9 to 5.5 when moist, 1 The

,oand from 1 to 3 in chronn.
thickness ranges from 16 to 50 inches. The texture of the €

liorizon is loam, heavy loam, sandy clay loam, clay loam, or
silty elay loam. The color ranges from HYR to 10YIR in hue.
The ealeinm earbonate borizons are weak to moderate. Iu

many places the solum is caleareons fhroughout. Recent de-
posits range up to 12 inches in thickness, Concretions of sol-
uble salts are common in the substratum in arveas where these
s0ils adjoin Inke bagins.

Mirabal series

The Mirabal series consists of stony, shallow to moder-
ately deep, well-drained to somewhat excessively drained,
darle grayish-brown soils, These soils are nonc leareous
and medium acid to neutral. They are ]}’l()(](‘l’élf(‘]}' CORTSe
textured and conrse textured, They developed in residuum
weathered from schist and quartzite bedrock. They ocenr
on the south side of very steep mow ntain slopes in the west-
ern part of the Avea. Flevations vange from 7,800 to 9.200
feet.

\[imbzﬂ soils ave on opposite slopes from Supervisor
soils. They are stonier than those soils, coarser textured,
and more aﬂf hne in their C horizon. They ave coarser
textured and less alkaline than Wileoxson soils and }:u‘l"
the B2t horizon common in those soils. Mirabal coils arve
browner and coarser textured than Salas soils and | m‘k the
Bot horizon of those soils.

Typical profile of Mirabal stony sandy loam, NEV] sec.
2L, TV NLR.GE.

01—2

=

inches to 0, partly decomposed forest leaf litter; pll 6.4
25 to 45 percent stones; abrupt boundary.

All—0 to 5 inches, dark grayish-brown (10YR 4/2) stony
sandy loam, very dark brown (10YR 2/2) when moist;
weak, fine, crumb structure ; soft when dry, very triable
when moist ; noncalearcous; prl 6.6; 25 to 45 percent
stones; clear boundary.

A12—5 to 9 inches, grayish-Drown (I0YR
Toam, very dark gravish brown
moist ; wealk, fine, crumb structure ; <oft when dry, very
friable when moist; noncaleareous: pIl 6.8; 25 to 45
percent stones; gradual boundary.

A2 or C—9 to 21 inches, pale-brown {(10YR 6/3) stony sandy
loam, dark brown (10YR 4/3) when moist: massive;
soft when dry, very friable when moix noneal-
caveous:; pIl 7.0; about 60 percent stones; clear, ir-
regular boundary.

R—21 to 39 inches -, light yellowish-brown, partly weathered

sehist bedrock in upper part, grading to unweathered

rock in lower part; noncalcareous; pH 7.2.

5/2) stony sandy
{10YR 3/2) when

The texture of the A horizon ranges from stony loam fo stony
sandy loam. The color is within the hue 10YR. Tt ranges from
4 to 5 in value when dry and from 2 to 3 when moist, and from
1.5 to 3 in chroma. The thickness ranges from 4 to 10 inches.
The texture of the A2 or C horizon ranges from gravelly or
stony loam to stony sandy loam. The color ranges from 7.5YR
to 10YR in hue, from 5 to 6 in value when dry and from 3.5 to
5 when moist, and from 2 to 4 in chroma. The thickness ranges
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from 4 to 20 inches. Inm most places the parent matferial is
partly weathered and fractured in the upper part The =tone
and gravel content ranges from 20 to 50 pervcent in the upper
part to 40 to 90 percent In the Tower part. The depth to un-
weathered bedrock i generally more than 30 inches,

Moriarty series

The Moriarty series consists of deep, davk reddish-gray,
moderately well drained, moderately fine textured soils,
These soils developed in ealeareous, fine-textured alluvial
sediments derived mainly from red-bed shale and sand-
stone but with a minor influence from schist, quartzite,
oneiss, igneous rock, and Hmestone, They occur as level to
moderately sloping, flood plain ter 'A(Ps‘ along streams in
the wester and %?mt*hm*n parts of the Arvea. Ilevations

range from 6,100 to 6,300 feet,

Movi nt\' soils are (mm' textured and more reddish than
the associated Manzano soils, and they have slower internal
dr:x,inu;:e than those soils, They are darker coloved, finer
textured, and less limy than Ta Fonda soils. They are
deeper, darker colored, and finer textured than Ilassell
soilg and have less lime in ihon substratum.

Tvpical profile of Moviavty clay loam, in a gully cut,

NI ST, STV, sec, 20, 1» N, RS E.
ATTe-0 to 8 inches, dark reddish-geay (5YR 4/2) clay loam,

dark reddish brown (5YR 3/2) when moist; weak fo
maoderate, medium and conrse, granular structnre:
hard w lwn dry, friable when moist ;) weakly calcareons;
ahout 3 inches of recent acenmul: wton at the surface:

clear boundary.,

Al28 {0 17 inches, dark reddish-gray (5YR 4/2) clay, dark
reddish brown (5YR 3/2) when moist; moderate, fine,
blocky strueture: very hard when dry, firm when
moist; weakly caleareous; gradual boundary.

ACIT to 33 inches, reddish-rown (BYR 5/3) clay, dark
reddi=h gray (DYR 4/2) when moist; weak, very

coarse, prismatie structure breaking to strong, medinm
and coarse, blocky; extremely hard when dry, ex-

tremely firm when moist: weakly ecaleareous; many
slickensides; gradual boundary.
83 to 44 inches, dark reddish-gray (3YR 4/2) clay, dark

reddi=sh brown (5YR 3/2) when moist; reddish-Drown
(BYR 4/4% mottles; weak, coarse, subangular blocky
structure ; extremely hard when dry, extremely firm
when moist; strongly ealcareous; few slickensides;
eradual boundary.

Cea-—44 to 60 inches -4, reddish-gray
reddish gray (OYR 4/2) when molst; reddish-brown
(DY R 4/4) mottles: massive, or very weak, coarse,
subangular bloeky structure ; very hard when dry, very
firm when moist; very strongly calearconus: weak c¢n
horizon in which caleinm carbonate occurs as soft
concretions,

The texture of the A horizon ranges from silty clay loam to
clay loam. The color ranges from 2.5YR to 5YR in hue, from
3 to 5.5 in value when dry and from 2 to 3.5 when moist, and
from 2 to 4 in chroma. The thickness ranges from 2 to 10 inches,
The texture of the AC horizon ranges from heavy silty elay
loam or silty ¢lay to clay. The color ranges from 2.5YR to 5YR
in hue, from 5 to 6 in value when dry and from 4 to 5 when
moist, and from 2 to 4 in chroma. The thickness ranges from 12
to 20 inches. The C horizon is similar in eolor and texture to the
AC horizon. It is mottled in many places. In places there is
some gravel on the surface and in the substratum. Recent de-
posits on the surface range up to 8 inches in thickness, The A
horizon and the upper part of the AC horizon are noncalcareons
in some places. The Cea horizon is weak in most places but is
moderate in some places.

(5YR 5/2) elay, dark

Osha series

The Osha series consists of moderately deep to deep,
well-drained, grayish-brown soils. These soils are gravelly
and medium textured and are neutral to mildly f\lhahnc
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They developed partly in vesiduum and partly in piedmont
fan sediments derived from schist and 1gneous rock. They
are on ridge crests and very steep canyon «ide slopes in the
Manzano Mountaing, mamly on western and southern
slopes but less extensively on eastern slopes. Klevations
range from 6,500 to 8,500 feet,

Osha soils are at higher elevations than Salas soils. They
are coarser textured than those soils and have an A2 hori-
zon, which is wncommon i Salas soils. Osha soils are
deeper than Mirabal soils. Thev have @ more prominent
A2 horizon than those soils and have a B2t horizon, w }mf
Mirabal soils Lack.

Typieal profile of Osha gravelly loany, within the Cibola
National Forest. SW1/4 cec, 23, T, 7T N, R 56 T

O1—3 inches to 0, mxdmumpm od and partly decomposed leaves,
needles, and twigs,

Al1—-0 to 11 inches, gravish-brown (10YR 5/2) gravelly loam,
very dark brown (10YR 2/2) when moist; fine gran-
nlar struciure in uppermost fesw inches; very weak,
fine, subangular blocky struecture in lower part;
slightly hard when dry, very friable when moist : non-
calearcons; pil 7.0; about B30 peveent small gravel;
eradual boundary.

AT2-—11 to 18 inches. brown (10YR 5/3) gravelly loam, dark
brown (10YT 3/3) when moist ; wealk, fine, subanguiar
blocky structure breaking to weak to moderate. me-
dinm, granular; slightly hard when dry, very friable
when moist: noncalearcous; pIf 6.5; about 40 percent
eravel ; gradual, wavy boundary.

A28 1o 32 inches, pale-brown (10YR 6/3) gravelly coarse
sandy loam, brown {(J0YR 5/37 when molst: very
woeak, fine, subangular blocky structure breaking to
weale to moderate, mediam, granular: slightly hard
when dry, very friable when moist: noncaleareous:
pH 6.6; aboul 40 percent gravel; lower part mixed
with material from the B2t horizon; gradual, wavy
honndary.

B2t—32 to 50 inches, brown (1OYR 5/3) veryv gravelly heavy
sandy loam, dark brown (10YR 4/3) when moist;
weal, medinm, subangular blocky structure; hard
when dry, friable when moist; noncalcareous; pIt 6.2
thin, *u‘*xi'irmou'\ d:\y films; about X0 percent gravel;
eradual bounda

R—50 inches L, w Pnk!y 11‘:1(-1[111*4‘(1 granite bedrock; some finer
material like that in the B2t horizon penetrating into
the cracks.

The texture of the AT horizon ranges from gravelly Toam to
gravelly fine sandy loam. The color ranges from 10YR to TOYR
in hue, from 3 to 5.5 in value when dry and from 2 to 3.5 when
moist, and from 1.5 fo 3 in chroma. The thickness ranges from
] fo 20 inches. The texture of the AZ horizon ranges from
gravelly loam to gravelly coarse sandy loam. The color ranges
from 7.5YR to 10YTR in hue, from 6 te 7 in value when dry and
from 3 to 6 when moist, and from 2 to 4 in chroma. The thick-
ness ranges from 12 to 16 inches. The texture of the B2t horizon
ranges from gravelly loam to gravelly saundy clay loam. The
color ranges from 7.0YR o 10YRR in hue, from 5 to 6 in value
wwhen dry and from 4 io § when moist, and from 2 to 4 in
chroma. The organic layver on the gurface ranges from 1 to 5
inches in thickness. The gravel content ranges from 25 {o 5O
percent in the A horizon and from B30 to 90 percent in the B
horizon. Stones make up as much as 10 percent of the surface
horizon. The reaction of the solum ranges from slightly acid
to mildly alkaline.

Otero series

The ( tero series (’mlsist’S of light-brown, somewhat ex-
cessively drained, nearly level to strongly sloping soils on
uplands. These soils are mildly to moderately alkaline and
mode 1(0 v coarse textured to coarse textured. T hey de-
veloped in ecaleareous, medium-textured and moderately
coarse textured piedmont deposits derived from quart/]ie,

schist, gnelss, igneous rock, and Timestone, T he\' have been
p(nl]\* veworkoed by wind, and the topography is undulat-
mg in many places. They occur in the eastern and sonthern
parts of the Area at clevations of 6,000 to 7,000 feet.
Otero soils ave iig‘hfmﬁ colored and coarser textured than
Clovis soils, and they lack the Bﬁt‘ horizons common in
r}m\o soils. They have less gravel in the substratum than
ldefonso soils L and the v Iack a strong ca horizon, which
Idefonso soils have. Otero \m] are similar to Palnia soils 8,
Mxt Tack the weak textural B2t horizon that those soils
have,
Typical profile of Otero fine
NEV see. 11, T, 6 N, RO K.

AL-—0 to 6 inches, ]ig‘ht-hr(m n {7TOYR 6/3) fine sandy loam,
dark brown (7.5YR 4/3) when moist; moderate, vory
fine, granular structure; soft when dry, very friable
when moist: strongly caleareons; clear boundary.

AC—6 to 17 inches, light-brown (T5YR /3) fine sandy Ioam,
dark brown (7.5YR 4/3) when moist; weak, coarse,
subangular blocky structure breaking to moderate,
fine, granular; slightly hard when dry, very friable
when moist; strongly caleareous; gradual boundary.

Clea—I17 to 28 inches, light-brown (7.5VR 6/4) fine sandy
loam, dark brown (7.3YR 4/4) when moist; masgive ;
slightly hard when dry, very friable when moist
very strongly calearecus: weak ea horizon in which
calcium carbonate occurs as soft concretions and as
thin seams; gradual, wavy boundary.

C2ea—28 to 40 inches -+, very pale brown (10YR 7/3) fine
sandy loam, yellowi<h brown (10YR 5/4) when moist :
massive: slightly hard when dry, very friable when
moist; very strongly ealearcous: moderate ca hori-
zon in which caleium carbonate oceurs in finely divided
forms, as soft conceretions, and as thin seams.

sandy loam, SE1,NEY

The texture of the A horizon ranges from fine sandy loam
to loamy fine sand. The color ranges from 7.0YR to 10YR in
bue, from & to 7 in value when dry and from 3 to 5 when
moist, and from 2 to 8 in chroma. The thickness of the A1 and
AC horizons ranges from 10 to 17 inches. The texture of the
€ horizon ranges from light loam or light sandy clay loam to
sandy loam. The Iower part generally contains more elay than
the upper part. The color ranges from 7.5YR to 10YR in hue,
from 6 fo & in value when dry and from 4 to 6 when moist, and
from 3 to & in chroma. In places there are buried horizons be-
low a depth of 30 inches, Pebbles oceur in many profiles. In
some areas these soils are noncaleareous to a depth of 10 inches.

Palma series

The Palma series consists of deep. brown, well-drained,
nearly level to strongly sloping @01% on uplands. These
soils are mildly to odvmt(‘iv alkaline and moderately
coarse textured to coarse textured. They developed in eal-
careons, moderately coarse textured piedmont sediments
and wind-reworked deposits derived from quartzite, schist,
gueiss, igneous rock, and limestone. They occur in the
stern and southern parts of the Area at elevations of
6.000 to 7,000 feet.

Palma soils ¢ are coarser textured in the B2t horizon than
Clovis soils and lack the strong ca horizon ('ommon m
those soils, They are darker colored and deeper than Dean
soils, ave less limy, and have a B2t horizon, which Dean
soils lack. They are more reddish than Otero sotls, which
(ﬂkﬂ lack a B2t horizon.

Typical profile of Palma fine sandy loam, SE1,NE1/

SWi/ sec. 16, T.S N, R. 10 E.

A1l—0 to 3 inches, brown (7.0YR 5/3) fine sandy loam, dark
brown (7.5YR 4/3) when moist; strong, very fine,
granular structure; soft when dry, very friable when
moist ; noncaleareous ; clear boundary.

A3—3 to 6 inches, reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (8YR 4/4) when moist; moderate,
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medium, granular structure; slightly hard when dry.

very friable when moist; nonealearcous; clear
boundary.
B2t—6 to 19 inches, reddish-brown (5YR 5/4) heavy fine

sandy loam, reddish brown (3YR 4/4) when moist
weak to moderate, very coarse, prismatic structure
breaking to moderate, coarse, subangular blocky : hard
when dry, friable when moist; noncalcareous: thin,
patehy clay films: gradual, wavy boundary.

19 to 23 inches, light reddish-brown (5YR 6/4) fine
gsandy loam, reddish brown (SYR 5/4) when moist;
weak, coarse, subangular blocky structure; hard when
dry, friable when moist; thin, patchy clay films;
strongly caleareous : weak c¢a horizon in which caleinm
carbonate occurs in finely divided forms; gradual
boundary.

23 to 36 inches, light reddish-brown (5YR 6/4) fine

sandy loam, reddish brown (5YR 5/4) when moist;
massive; hard when dry, very friable when moist ;

B3ca

Cea

very strongly ealeareous: moderate ca horizon in
which caleium  earbonate occurs in finely divided

forms; gradual boundary.

(——36 to 60 inches, light reddish-brown (HYR 6/4) fine sandy
loam, reddish brown (3YR 5/4) when moist ; massive ;
hard when dry, very friable when moist ; very strongly
caleareous; weak c¢a horizon in which calcium ear-
bonate occnurs in finely divided forms,

The texture of the A horizon ranges from fine sandy loam to
loamy fine sand. The color ranges from T.5YR to SYR in hue,
from 5 to G in valuwe when dry and from 4 to 5 when moist, and
from 2 to 4 in chroma. The thickness ranges from 3 to % inches.
The texture of the 13 horizon ranges from fine sandy loam to
sandy clay loam. The color ranges from 5YR to 7.5YR in hue,
from 5 to 7 in value when dry and from 4 to 6 when moist, and
from 3 to 5 in c¢hroma. The thickness ranges from 9 to 21 inches.
The texturc of the (! horizon ranges from loam to fine sandy
Toam, and the color ranges from DYR to 7.5YR in hue. The Cea
horizon ranges from weak to strong and is weakly indurated
in some places. The A horizon is weakly caleareous in some
places. In a few areas Palma soils are underlain by sandstone
hedrock, generally at a depth of more than 40 inches

Pastura series

The Pastura series consists of shallow to very shallow,
light brownish-gray, well-drained soils. These soils are
medium textured, highly caleareous, and moderately alka-
line. They developed in residuum weathered from medium-
textured, calcareous, hard caliche. They occur on nearly
level to very strongly sloping crests and side slopes of
ridges in the eastern part of the Avea.

Pastura soils are shallower than the associated Dean
soils, and they have a thicker, more strongly cemented c:
horizon than those soils. They differ from Harvey soils in
being shallower and lighter colored and in having a
strongly cemented ca horizon. They have a thinner, lighter
colored AT horizon than Kim soils, and they have a
strongly cemented ea horizon, which is uncommeon in those
soils.

Typical profile of Pastura loam, SE3,/NWI4,NWI/ sec.
24, TV 9 NL R

Ad—0 to 3 inches, Hght brownish-gray (10YR 6/2) loam, dark
erayish brown (10YR 4/2) when moist; strong, very
fine, granular structure; soft when dry, very friable
when moist ; strongly calearcous: pll 82 about 5 per-
cent ealiche fragments; clear boundary.

(3 to 10 inches, pale-brown (10YR 6/3) loam, brown (10YR
4/3) when moist ; weak, fine, subangular blocky strue-
ture; slightly hard when dry, very friable when moist;
very strongly calearveous; pIl 84: about 10 percent
caliche fragments : abrupt boundary.

Ceam—10 inches -4, pinkish-white (T.5YR §8/2) to very pale
brown (TOYR &/3) indurated caliche that has a lam-
inal upper surface ; grades to weakly cemented ealiche
at a depth of about 24 inches.
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The texture of the Al horizon ranges from loam or gravelly
loam to fine sandy loam. The color is within the 10YR hue. It
ranges from 5 to 7 in value when dry and from 3 to 5 when
moist, and from 2 to 4 in chroma. The thickness ranges from
2 to G inches. In most places the texture of the (! horizon is
joam or gravelly loam, The color ranges from 7.5YR to 10YR
in hue, from 6 to 8 in value when dry and from 4 to 6 when
moist, and from 2 to 4 in chroma. The thickness ranges from
4 to 12 inches. The Ceam horizon, or parent material, is frac-
tured and partly weathered in the upper part. The content of
caliche gravel or fragments ranges from 0 to 30 percent in the
A horizon and from 5 to 50 percent in the C horizon. Typically,
the depth to indurated caliche is less than 12 inches, but it
ranges from 6 to 18 inches.

Pedrick series

The Pedrick series consists of moderately deep to deep,
well-drained, pale-brown soils. These soils are mildly to
strongly alkaline and calcareous. They are moderately
coarse fextured to coarse textured. They developed in me-
dinm-textured to moderately coarse textured, calcareous,
colian deposits and in stratified lacustrine sediments of
mixed origin. They occur on level to nearly level, gently
undulating terraces in the lake basins of the Torrance
Area. Elevations range from 6,000 to 6,200 feet.

Pedrick soils are coarser textured than the associated
Willard soils. They are similar to Ildefonso soils but
lack the gravelly subsurface horizons of those soils.

Typical profile of Pedrick loamy fine sand, N1/ NE1}
NEY, see. 1, T4 N, R8I

A11—0 to 4 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist: single grain
soft whern dry, very friable when moist; strongly cal-
careons; clear houndary.

A12—4 to 17 inches, brown (10YR 7/3) sandy loam, dark
brown (10YR 4/3) when moist ; single grain; soft when
dry, very friable when moist; strongly ealeareous;
clear boundary.

C—17 to 21 inches, pale-brown (10YR 6/3) light fine sandy
loam, brown (10YR 5/3) when moist; single grain or
wenlk, fine, granular structure: «oft when dry, very
frinble when oist:; stroungly caleareous; clear
boundary.

Cea—=21 to 35 inches, very pale brown (10YR 7/3) heavy fine
sandy loam, pale brown (T0YR 6/3) when moist; very
weak, medinm, subangular Dblocky structure; hard
when dry, very friable when moist; very strongly cal-
carcous : moderate c¢a horizon in which caleinm car-
bouate oceurs in finely divided forms and as thin
seams; clear boundary.

1TC—30 to 56 inches, white (TOYR 8/1) loam, light gray (10YR
7/1) when oist; vellow (10YR 7/8) and vellowish-
brown (TOYR 5/8) mottlex: massive; slightly hard
when dry, friable when moist; very strongly caleare-
ous: few iron manganese coneretions:  gradual
boundary.

IT1C—56 inches -, light-gray (5Y 7/2) silty clay, light olive
eray (0Y 6/2) when moist: yellowish-brown (10YR
5/8) mottles: massive: hard when dry, friable when
moist ; very strongly ealeareous: few iron manganese
coneretions.

The texture of the A horizon ranges from fine sandy loam
to loamy fine sand. The color ranges from 7T5YR to 10YR in
hme, from 5 to 6 in value when dry and from 3 to 4 when moist,
and from 2 to 4 in c¢hroma. The thickness ranges from 10 to
20 inches. The texture of the ¢ horizon ranges from very fine
sandy loam to sandy loam. The color ranges from 7.5YR to
92.5Y in hue, from 5 to 7 in value when dry and from 4 to 6
when moist, and from 3 to 5 in c¢hroma. The thickness of the
«oil over lacustrine depositx ranges from 15 to 40 inches. The
airface horizon is noncalcareous in some profiles. The ea hori-
zons are generally weak to moderate but are strong in some
localities.
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The TLC horizon and the T11C horizon are stratified in many
places and are variable in color and texture. These horizons
contain varying amounts of salts, Hme, and iron.

Penistaja series

The TPenistaja series consists of deep, well-drained,
brown soils on upland piedmont fans. These soils are non-
aleaveous and mildly to moderately alkaline. They are
medium textured to coarse fextured. They developed in
medium-textured to moderately coarse textured, calcareous
fan and eolian deposits derived from quartzite, limestone,
schist, gneiss, and igneous rock. They ocenr mainly in the
sonthern and eastern parts of the Area at elevations of
6,100 to 7,000 feot.

Penisgtaja soils are coarser textured than Witt soils. They
are deeper than Bernal soils and Hagerman soils.

Typical profile of Penistaja fine sandy loam, N1/
SWi, sec. 14, T. 3 N, R. 8 E.

AT—0 to 5 inches, brown (T.5YR 5/3) fine sandy loam, dark
brown (7.50YR 4/3) when moist: moderate, very fine,
granular structure : =oft when dry, very friable when
moist ; noncalcareous: clear boundary.

B1—5 to 11 inches, brown (7T.5YR 5/3) sandy clay loam, dark
brown (7.3YR 4/3) when moist:; weak, coarse, pris-
matic «tructure breaking to moderate, medium, sub-
angular bloeky: hard when dry, very friable when
moist:  noncaleareous: patchy  elay  fills: clear
boundary.

B2t—11 to 17 inches, light-brown (7.5YR 6/3) heavy sandy
clay loam, brown (7.5YR 5/3) when moist: weak,
coarse, prismatic structure breaking to moderate, fine,
subangular bloeky ; very hard when dry, friable when
moist; noncaleareous; nearly continuous clay films;
clear boundary.

Bica—17 to 29 inches, brown (T.OYR 5/4) «andy clay loam,
dark brown (7.5YR 4/4) when moist; moderate, fine
and medimm, subangular blocky strueture; very hard
when dry, friable when moist: strongly calcareous;
wenk ¢ horizon in which ealeium carbonate ocenrs as
soft concretions and as thin seams; few sandstone
pebbles; patcehy clay films; gradual boundary.

CTea—29 to 53 inches, reddish-brown (HYR 5/4) fine sandy
loam. reddish brown (5YR 4/4) when moist: wealk,
medium, subangular bloeky structure ; hard when dry,
very friable when moeist; strongly caleareous: weak
ca horizon in which ealeinm carbonate occurs as soft
coneretions and as thin seams: gradual boundary.

2ea—>53 to 60 inches -+, light reddish-brown (3YR 6/4) fine
sandy loam, reddish brown (5YR 53/4) when moist;
massive: very hard when dry, friable when moist:

very strongly calcareous: moderate ca horizon in
which c¢aleinm  carbonate occurs in finely divided
forms.

The texture of the A horizon ranges from loamy fine sand
to sandy c¢lay loam. The color ranges from 7.0YR to T0YR in
hue, from 5 to 6 in value when dry and from 3 to 4 when moist,
and from 3 to 4 in chroma. The thickness ranges from 3 to 10
inches. The texture of the 132t horizon ranges from heavy fine
sandy loam to heavy sandy c¢lay loam. The color rangex from
YR to THYR in hue, from 5 o 6 in value when dry and from
3 to 4 when wmoist, and from 3 to 4 in chroma. In some places
these soils are calcareoux in the surface layver, and in other
places they are noncaleareous through the B2t horizon., Sand-
stone bedrock occeurs below a depth of 40 inches in places.

Pinata series

The Pinata series consists of stony, moderately deep to
deep, well-drained, very dark grayish-brown soils. These
soils are medinm textured, noncaleareous, and moderately
acid to mildly alkaline. They developed in residuum
weathered from felsite and sandstone. They are strongly
sloping to very steep and occur on northern, southern. and
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sastern slopes in the southern part of the Area. Elevations
range from 6,300 to 8,800 feet.

Pinata soils are stonier than Fortwingate soils, and they
lack a ca horizon, which those soils have. They have a
Teached A2 horizon, which is uncommon in Wilcoxson
soils, and they lack a ca horizon, which tliose soils
have. They arve finer textured than Supervisor soils, and
they have a textural B2t horizon and a leached A2 hori-
zon, which those soils lack. Pinata soils differ from Capilio
soils in being stony and redder and in having an A2
horizon.

Typical profile of Pinata stony loam, 81614 sec. 31, T.
IS, RO

O1—2 inches to 0, undecomposed and partly decomposed leaves,

needles, and twigs,

Al1—0 to 3 inches, very dark grayvish-brown (10YR 3/2) stony
loam, very dark brown (10YR 2/2) when moist ; strong,
fine, erumb structure : soft when dry, very friable when
moist: noncaleareous: pI 6.8 approximately 30 per-
cent stones ; elear boundary.

3 to 10 inches, pinkish-gray (7.5YR 6/2) stony loan, brown
(T.OYRR 5/3) when moist: weak to moderate, thin,
platy structure breaking to moderate, very fine, gran-
ular; soft when dry, very friable when moist; non-
caleareous; pH 6.6 approximately 30 percent stones;
clear, wavy boundary.

B2t-—10 to 30 inches, reddishi-brown (5YR 5/3) stony clay,
reddish-brown (BYR 4/3) when moist; moderate,
medium, subangular blocky structure ; very hard when
dry, very firm when moist: noncaleareous: pH 6.8
thin, continuous ¢lay films<: approximately 50 percent
stones ; gradual, wavy boundary,

30 to 45 inches, light reddish-brown (5YR 6/3) stony ¢lay,
reddish-brown (5YR 5/3) when moist; weak, medinm,
subangular blocky structure ; very hard when dry, very
firm when moist; noncalcareous: pIT 6.8; thin, nearly
continuous  clay  films; approximately 50 percent
stones ; gradnal, wavy boundary.

inches -+, partly weathered felsite bedrock;
fractures in the upper part.

Az

B3

R—45 a few

The thickness of the organic litter on the surface ranges
from 1 to 4 inches, The texture of the A1 horizon ranges from
stony loam to stony «ilt loam or stony fine sandy loam. The
color ranges from 7T.50YR to 10YR in hue, from 3 to 5.5 in value
when dry and from 2 to 3.5 when moist, and from 2 to 4 in
chroma. The thickness ranges from 0 to 5 inches. The leached
A2 horizon consists of loam, stony loam, or stony sitt loam. Its
color ranges from 7T.5YR to 10YR in hue, from 5 to 7 in value
when dry and from 4 to 6 when moist, and from 2 to 4 in chroma.
This horizon ranges from 5 to 9 inches in thickness. The tex-
ture of the B2t horizon ranges from gravelly clay loam to
stony clay or gravelly clay. The color ranges from SYR to
T.0YR in hue, from 5 to 7 in value when dry and from 4 to 6
when moist, and from 2 to 4 in ¢hroma. The B horizon ranges
from 25 to 41 inches in thickness. In most places the solum is
more than 20 inches thick. Stones make up 15 to 40 percent of
the A horizon and 40 to 80 percent of the I3 horizon.

Pino series

The Pino series consists of dark-brown, moderately deep
to deep, moderately well drained, medium-textured soils.
These soils are slightly acid to mildly alkaline and non-
caleareous. They developed in residuum weathered from
interbedded shale and limestone. They occur at elevations
of T400 to 7,800 feet on convex ridgetops in the foothills
in the western part of the Torrance Area. The soils are
gently sloping to very strongly sloping and have an eastern
aspect.

Pino soils are browner and less alkaline than Wilcoxson
soils and do not have accumulated lime in the profile, as
those soils do. They have a thicker, lighter colored Al
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horizon than Capillo soils and lack the sandstone com-
ponent in their parent matrerial that those soils have.
Typical profile of Pino «ilt Toam, SKI NI, see, 35, 7.7
NLROGE.
01—2 inches to 0, undecomposed and partly decomposed
litter,
0 to 10 inches, brown

forest

darlk brown
subangular
crumb ;
non-

Al (T.5YR 5/2) «ilt loam,
(T3YR 3/2) when moist; weak, medimm.,
blocky structure breaking to moderate, fine,
slightly hard when dry, very friable when moist:
caleareons: ptl 6.5 clear boundary.

B1--10 fo I8 inches, hrown (T.50YR 5/4) elay loam, dark brown
(T.0YR 4/4) when moist ; moderate to strong. mediun,
angular and subangular Dbloe Ky structure; very hard
when dry, friable when moist: noncaleaveons ; pIl 6.5
thin. pateby clay films; elear boundary.

B2t--18 to 25 inches. brown (7.0YR 5/4) clay, dark brown
(CLOYRA/4) when moist; moderate, medium, prismatic
structure breaking to moderate to strong, medinnm.
blocky ; very hard when dry, frinble when moist: non-
caleareous; pH 6.8; medium, continuous clay films;
graduoual boundary.

B3--25 to 32 inches. light yellowish-brown (2.5Y 6/4) clay,
light olive brown (2.5 5/4) when moist: weak. me-
dinim, prismatic structure breaking to weak, medinm,
subangular blocky; extremely hard when dry, firm

when moist; noneale careons: pkl G.8; thin, patehy elay
films ; gradual boundary.

v b dnches, pale-yvellow (3Y 7/3) elay, pale olive (5Y
G/3) when moist ; mottled with olive yellow (2.5Y 6/6)
when dry and with light olive brown (2.5Y 5/6) when
moist: massive: extremely hard when dry, fitmy when
moist: noncaleareous: pll 7.0 abrupt boundary.
R—44 inches <L, massive Hmestone bedrock.

The fexture of the A horizon ranges from loam or silt loam
o ,s(m(lv clay loam. The colov ranges from 7.0YR to 10YR in
hne, from 4 to 5.5 in value when dry and from 2 to 3.5 when
moist, and from 1.5 (o 3 in c¢hroma. The thickness ranges from
6 to 12 inches. The organice laver on the surface is 1 to 4 inches
fhick. The texture of the B2t horizon ranges from heavy clay
Joam to ¢lay. The color ranges from 7.5YR to TOYR in hue, from
3 1o 6 in value when dry and from 4 to 5 when moist, and from
3 to 5 in chroma. In most places the ¢ horizon is clay, mottled
with olive or yellow in hues of TOYR to 5Y. A few pebbles and
stones occur in the profile in some places. The thickness of the
solum ranges from 20 to 40 inches, The depth to bedrock is loss
than 60 inches in most places.

Pinon series

The Pinon series consists of brown, shallow. medinm-
textured soils. These soils are caleareous and mi Idly to
moderately alkaline. They dmn]opod in medinm-textured,
ealeareous residuum weathered from limestone bedrock.
They oceur at elevations of 6,300 m 7060 feet on convex,
cently sloping to very strongly s loping erests and side

slopes of ridges in all parts of the Torrance Area
Pinon soils are similar to Laporte soils buf are lehter
colored and have a strong ca horizon. They differ from
Harvey sotls in being shallow over bedrock. Pinon soils
differ from Kim ~mlx i having bedrock within 20 inches
of the snrface and in having a strong ca horizon, which is
uncommon m Kim sotls,
Typical profile of Pinon cha
sec. 15, T.2 N, R.T K.
Al—0 to 6 inches, brown
brown (7.5YR 3/3)

nnery loam, NE1/NW1,

(T.OYR 5/3) channery loam, dark
when moist: moderate, very fine,
granular structure; soft when dry, very frinble when
moist: strongly caleareons; pH 8.0: about 40 percent
channery fragments of limestone; clear boundary.
Clea—+6 to 10 inches, light-brown (7.5YR G/3) channery loam,
brown (7T.5YR 5/3) when moist; very weak, fine, sub-
angular blocky structure; slightly hard when dry,
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very friable when moist ; very strongly caleareous: pI
8.2 moderate to stroug c¢a horizon in which caleium
carbonate oceurs as eoncretions, as thin seams, and in
finely divided forms: clear boundary.

(2ca—10 to 18 inchex, pinkish-white (7.5YR 8/2)
loam, pinkixh gray (7.59YR 7/2) when moist; massive:
slightly hard when dry, very friable when moist ; very
strongly caleareous; pH 8.4 strong ¢ horizon in which
ealeium  carbonate oceurs as finely divided forms;
abrupt boundary.

R—1I8 to 20 inches -4,
Jimestone bedrock
carbonate.

channery

fractured
caleinm

weathered,
Liver of

partly
with a

massive,
coated

The texture of the A1 horizon ix Ioam, channery loam, or fine
sandy loan. The color ranges from T.OYR fo T0YR in hue, from

4 to 5.5 In valne when dey and from 2 to 3.5 when moist, and

from 2 to 4 in ehroma. The thickness ranges from 3 to 6 inches.

The texture of the " horizon ranges from loam, stony loamn, or

channery loam to light clay Ioam or channery light ¢lay loam.

The color ranges from 7.5YR to TOYR in hue, from 6 to 8 in

vahie when drey and from 4 to 6 when moist, and from 2 to 4 in

chroma. The thickness ranges from 4 to T4 inches. i some areas
indurated caliche occurs in the substratum. Limestone outerops
cover less than 15 percent of the surface.

Prewilt series

I'he Prewitt sertes consists of deep, well-drained, hrown
soils. These are youthful soils that developed in ealcarveous,
medim-textured and moderately fine textured alluvium
derived from lnnml(mo, sandstone, egneous rock, and red-
bed material. They are caleareous and medium textured.
They ocenr in N\V(li(‘h and on flood plains in nearly all parts
of the Area. They are nearly level to moderately sloping.
Flevations range from 5,800 to 6,500 feet,

Prewitt soils are closely related to Maunzano soils, but
they are more youthful than those seils, are caleareous
throughout the profile, and lack a B2 horizon, which those
soils have. They are darker colored than Ta Fonda soils
and lack the B2 horizon common in those soils.

Typieal profile of Prewitt loam, in the northeast corner
N “T]/k sec. 29, T3 N . .6 K.

Al—0 to 8 inches, brown (75YR 5/3) lomm, dark brown
(79X R 3/3) when moeist ; weak, fine, granular strue-
ture; slightly hard when dry, very friable when moist ;
weakly ealcareous ; clear boundary.

AC—S to 18 ine hox brown (7.5YR 5/4) lght clay loam, dark
brown OYR B/ when moist; weak, medium, sub-
:mg‘ul:n Mm ky strueture; bard when dry, friable
when moist ; weakly ealeareons; clear boundary.

C—18 to 60 inchexs, brown (T.5YVR 5/4) light clay Toam, dark
brown (TOYR 4/4) when moixt: massive: hard when
dry, friable when moist; strongly caleareons; few soft
concretions of ealcimm carbonate in the lower part.

The texture of the A borizon is loam, «ilt loam, or very fine
sandy loam. In places there is ax mueh as 8 inches of recent
overburden on the surface. Tho color of the A horizon ranges
from 7.5YIR to BYR in hue, from 4 to 5.5 in value when dry
and from 2 to 3.5 when moist, nnd from 2 to 3 in chroma. The
thickness ranges from 4 to 16 inches. In most places the €
borizon ix loam to c¢lay loam, stratified in places with lavers
of coarser aud finer material. The color ranges from 5YR to
10YR in hue. Soft concretions of soluble salts occur in the
lower strata in places,

Rance series

The Rance series consists of shallow and moderately
deep, well-drained, medium-textured, light brownish-gray
soils. These soils are calearcous and mildly to strongly
alkaline. They developed in medium-textured, caleareous,
oypsiferous plodmom deposits derived from red-bed ma-
terial containing gypsum, quartzite, siltstone, and lime-
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stone. They are on level to gently sloping nplands. mainly
in the southeastern and southwestern parts of the Area.

In the Torrance Area, Rance soils are mapped only as a
coniplex with Gypsum Jand. They are shallower and
lighter colored than La Fonda soils and are less strongly
developed than those soils. Also, they are underlain by
gypsum, which is uncommon i La Fonda soils.

Typical profile of Rance silt loam, SEVSWI1ANWI,
sec. 18, T. 4 N., R. 15 E.

A1—0 to 3 inches, light brownish-gray (10YR 6/2) silt loam,
dark eravish brown (10YR 4/2) when moist ; strong.
very fine, granular structure: soft when dry, very
frinble  when moist: strongly caleareous; clear
boundary.

AC—3 to 13 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) when moist: weak, medinm, sub-
angular bloeky structure breaking to moderate, fine,
granwlar: <lightly hard when dry, very friable when
moist 1 very strongly caleareous; gradual boundary.

(1—13 to 26 inches, pale-brown (10YR 6/3) silt Toam, dark
brown (10YR 4/3) when moist; massive ; slightly
hard when dry, very friable when moist ; very strongly
caleareous : few very fine erystals of caleium sulfate;
clear boundary.

(2—2¢ inches -+, white (10YR 8/2), silty, egvpsiferous material,
light gray (10YR 7/2) when moist; structureless ; soft
when dry, very friable when moist; probably 60O per-
cont caleinm salfate; very strongly calcareous.

The texture of the Al and AC horizons ranges from silt
loam to fine sandy loam. The color ranges from THYR to 2.0Y
in hue, from ¢ to 7 in value when dry and from 3 to 5 when
moist, and from 2 to 4 in chroma. The thickness ranges from
S to 20 inches. The texture of the € horizon ranges from loam
or «ilt loam to light clay loam. The color ranges from TOYR
to 2.5Y in hue, from 6 to 8 in value when dry and from 4 to 7
when moist, and from 2 to 4 in chroma. The depth to the €2
horizon ranges from 15 to 35 inches. The content of calcium
wulfate ranges from 20 to 90 percent.

Salas series

This series consists of moderately deep to deep, dark-
brown, well-drained soils. These soils are noncaleareous
and neutral to mildly alkaline. They are medium textured.
They developed in residuum weathered from schist, gneiss,
and igneous rock. They ocenr on very strongly sloping to
very steep western slopes of the Manzano Mountains.
Elevations range from 6,200 to 7,500 feet.

Salas soils have a textural B2t horizon, which is un-
common in Mirabal soils. They lack the A2 horizon com-
mon in Osha soils and are finer textured in their B2t
horizon than those soils.

Typical profile of Salas stony loam, NW1/4 sec. 6, T,
SN, R E.

Al—0 to 6 inches, dark-brown (7.5YR 4/2) stony loam, dark
brown (7.0YR 3/2) when moist; moderate, fine, gran-
ular structure: ~oft when dry, friable when moist;
nonealeareons: pHo 7.0: approximately 30 percent
stones; clear boundary.

B1—6 to 12 inches, reddish-brown (5YR 4/3) stony light clay
toam, dark reddish brown (3YR 3/3) when moist:
moderate, medium, subangular bloeky structure ; hard
when dry, friable when moist; few, thin, patchy clay
films on vertical faces of peds; noncaleareous: pIll 1.4
approximately 30 percent stones; cleay boundary.

B2t—12 to 23 inches, reddish-brown (3YR 5/3) stony xilty
clay loam, reddishh brown (3YR 4/3) when moist;:
moderate, fine, subangular blocky structure ; very hard
when dry, firm when moist : thin, continuous clay films;
noncaleareous; pH 7.2; about 30 percent stones;
eradual boundary.

B3—23 to 31 inches, reddish-brown (5YR 5/4) stony elay loam,
reddixh brown (3YR 4/4) when moist; weak, fine, sub-
angular blocky structure; hard when dry, friable when

moist; thin, patchy clay fils on all ped faces: non-
aleareons ; pH 7.4 approximately 30 percent stones;
c¢lear, wavy boundary.

R—31 to 33 inches -, light olive-gray schist bedrock ; strong
plate cleavage ; massive,

The texture of the Al horizon ranges from stony sandy loam
to stony loam. The color ranges from T.5YR to 10YR in hue,
from 3 to 5.5 in value when dry and from 2 to 3.5 when moist,
and from 1.5 to 2 in chroma. The thickness ranges from 5 to 10
inches. The B2t horizon ranges in texture from stony light
clay Toam or stony silty ¢lay loam to stony clay loam. The color
ranges from 2.5YR to T.5YR in hue, from 4 to 6 in value when
dry and from 3 to 5 when moist, and from 2 to 4 in chroma.
The thickness ranges from 6 to 18 inchex. Stones and gravel
make up 20 to 70 percent of the profile. The B horizon is gen-
erally less stony than the Al horizon. The depth to bedrock
ranges from 20 to 50 inches.

Scholle series

This series consists of shallow to moderately deep,
brown, well-drained, medium-textured soils on nearly
level to strongly sloping fans. These soils are mildly to
moderately alkaline. They developed in gravelly, medium-
textured to moderately fine textured, calcareous, fan pied-
mont sediments derived mainly from quartzite, schist,
oneiss, igneous rock, and limestone. They occur in the
southwestern and eastern parts of the Area on slopes facing
all directions. Flevations range from 6,000 to 6,800 feet.

Scholle soils oceur mainly in association with Chilton
soils. They differ from those soils in having a textural
32t horizon, in being nonecalcareous, and in having less
eravel in the profile. They are shallower to the strong ca
horizon than Witt soils and contain more gravel than those
soils.

Typical profile of Scholle gravelly Toam, NW14NW1j
sec. 14, T.3 N, R. 6 E.

A1—0 to 5 inches, brown (7.0YR 5/3) gravelly loam, dark
brown (7.5YR 4/3) when moist; moderate, fine, sub-
angular blocky structure (uppermost 2 inches is mod-
erate, fine, granular); soft when dry, very friable
when moist ; nonealcareous; about 20 percent gravel;
clear boundary.

B2t—3 to 12 inches, reddish-brown (5YR 5/4) gravelly clay
loam, reddish brown (5YR 4/4) when moist; weak,
fine, prismatic structure breaking to moderate, fine,
subangular blocky: hard when dry, friable when
moist; noncaleareous to very weakly caleareous;
patchy clay films; about 20 percent gravel; clear,
wavy boundary.

12 to 13 inches, light-brown (7.5YR 6/3) gravelly clay
loam, brown (7.50YR 5/3) when moist; moderate to
strong, very fine, subangular blocky structure;
slightly hard when dry, very friable when moist; very
strongly caleareous; moderate ca horizon in which
caleium carbonate occurs as soft concretions; patchy
clay films; about 335 percent gravel; gradual, wavy
boundary.

Clea—15 to 24 inches, pinkish-white (T.5YR 8/2) gravelly
loam, pinkish gray (7.5YR 6/2) when moist; massive;
slightly hard when dry, very friable when moist; very
strongly caleareous: strong ¢a horizon in which eal-
cinm carbonate occurs in finely divided forms; about
30 percent gravel; gradual. wavy boundary.

(2ea—24 to 60 inches 4, pink (5YR 7/4) gravelly loam, light
reddish brown (5YR 6/4) when moist; massive;
slightly hard when dry, very friable when moist; very
strongly caleareous; moderate ca horizon in which
caleium carbonate ocenrs in finely divided forms and
as «oft coneretions ; abowut 20 percent gravel.

B3ca

The texture of the A horizon ranges from loam or gravelly
Toam to fine sandy loam. The color ranges from 7.5YR to 10YR
in hue, from 5 to 6 in value when dry and from 3 to 5.5 when
moist, and from 2 to 4 in chroma. The thickness ranges from 4 to
& inches. The texture of the B2t horizon ranges from heavy loam
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or gravelly heavy loam to clay loam or eravelly clay loam. The
color ranges from 5YR to 7.5YR in hue, from 5 to 6 in value
when dry and from <4 to & when moist, and from 3 to 5 in
chroma. The thickness ranges from 6 to 16 inches. In most
places the texture of the C horizon is loam, gravelly loam, or
gravelly clay loam. The color ranges from S3YR to T.5YR in hue,
from 6 to 8 in value when dry and from 5 to 7 when moist,
and from 3 to 5 in c¢hroma. The gravel content ranges from 5 to
30 percent in the surface horizon and from 15 to 60 percent in
the subgoil and substratum. These soils are normally noncal-
careous 1o a depth of 6 or 8 inches, but in some areas they are
caleareous throughout, The depth to the strong ca horizon
ranges from 15 to 36 inches

Stroupe series
This series consists of dark-brown, moderately deep,

well-drained, medium-textured, very stony soils. These
soils are nonealeareous and neutral to moderately alkaline.
They developed in residuum weathered from sandstone
and’ felsite. They occur on moderately sloping to very
steep, west- and south-facing slopes of the Gallinas Moun-
tains in the southern part of the Area. KElevations range
from 6,300 to 7,800 feet.

Stroupe soils are stony and are shallower than Tecolote
soils. They Iack the thick A2 horizon of those soils and
are finer fextured in the B2t horizon. They are browner,
shallower, and more stony than Wilcoxson soils. They are

shallower than Pinata soils and more alkaline, and they
lack an A2 horizon, which those soils have.

Typical profile of Stroupe stony loam, NW1L, sec. 31,
T.IN,R I2E.

A1—0 to 4 inches, dark-brown (7.5YR 4/3) stony loam. dark
brown (7.0YR 3/3) when moist; moderate, fine, gran-
ular structare: soft when dry, very friable when
moist ; noncaleareous; pH 7.2; about 85 percent stones;
c¢lear boundary.

B1-——14 to T inches, dark-brown (7.5YR 4/3) stony loam, dark
brown (7.5YR 4/3) when moist; moderate, fine, sub-
angular blocky structure; hard when dry, very friable
when moist ; noncalcareous ; pH 7.4 thin, patehy clay
films ; about 25 percent stones: clear boundary.

B24—T to 12 inches. brown (7.0YR 5/4) stony clay, dark brown
(T.5YR 4/4) when moist; wealk, fine, prismatic strue-
ture breaking to moderate. fine, subangular blocky ;
hard when dry, friable when moist: noncaleareouns;

- {hin. eontinunous clay films; about 30 percent

s : gradual, wavy boundary.

B3ea—12 to 20 inches, brown (T.5YR #/4) stony clay, dark
brown (T.50YR 4/4) when moist; weak to moderate,
fine, subangular blocky structure ; hard when dry, very
friable when moist: weakly caleareous; pH 807 weak
e horizon in which ealeium carbonate oceurs as soft
concretions and ag thin seams ; thin, patehy clay films;
about K5 percent of this horizon is stones; eradual
boundary.

(20 to 24 inches -+, partly weathered, fractured felsite bed-
rock ; material from the B3ca horizon in fractures.

The {exture of the A horizon ranges from stony loam to stony
sandy clay lowm. The color ranges from TH5YR to 10YR in hue,
from 4 to 5.5 in value when dry and from 2 to 3.5 when moist,
and from 2 to 4 in cehroma. The thickness ranges from 3 to 7
inches, The texture of the B2t horizon ranges from heavy clay
loam to c¢lay. The color ranges from 5YR to 7.5YR in hue, from
5 to 7 in value when dry and from 4 to 6 when moist, and from
3 to 5 in chroma. The ¢ horizon tongues into the rock. Its color
and texture are similar to that of the B horizon. Stones, cobble-
stones. and gravel make up 30 to 90 percent of the A bhorizon,
15 to 35 percent of the upper part of the B3 horizon, and 50 to
95 percent of the lower part of the B3 horizon and of the C
norizon. The depth to bedrock ranges from 20 to 40 inches.

Supervisor series

This series consists of dark grayish-brown, moderately
deep, well-drained, medium-textured soils. These soils are
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very strongly acid to neutral. They developed in residuum
weathered from schist and quartzite bedrock. They oceur
on north- and east-facing, very steep canyon side slopes in
the Manzano Mountains. Klevations range from 7.500 to
8.000 feet. The vegetation consists of mixed conifers.

Supervisor soils oceur on opposite slopes from Mirabal
soils. They are less stony, finer textured, and more acid
than those soils, and they have a thicker A horizon. They
lack the textural B2t horizon that is common in Capillo
soilg.

Typical profile of Supervisor loam, NE1j sec. 21, 1. 5
NLR.B E.

013 inches to 0, undecomposed and partly decomposed leaves,
needles, and twigs.

A1—0 to 18 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) when moist; weak, me-
dinm, granular structure; soft when dry, very friable
when moist ; nonealeareous ; pIl 6.8 ; about 10 percent
of this horizon is stones; gradual boundary.

AC—13 to 26 inches, grayish-brown (10YR 5/2) stony loam,
dark brown (10YR 3/3) when moist; very weak,
medium, subangular blocky structure: slightly hard
when dry, very friable when moist; noncaleareous:
pIT 4.8: about 40 to 50 percent stones; gradual
boundary.

(—26 to 30 inches, very pale brown (10YR 7/4) stony loam,
dark vellowish brown (10YR 4/4) when moist; very
weak, medium, subangular blocky strueture ; soft when
dry, very friable when moist ;| noncalcareous; pH 5.2;
considerable mica; about S0 percent stones; clear,
irregular boundary.

R—30 to 49 inches -+, very pale brown, hard schist bedrock.

In most places the A horizon is loam, stony loam, or gilt
loany. The color ranges from 10YR to 7.5YR in bue, from 3 to

5 in value when dry and from 2 to 3 when moist, and from

2 to 4 in chroma. The thickness ranges from 8 to 15 inches.

The surface litter is 1 to 4 inches thick. In most places the ¢

horizon is stony loam or stony silt loam. The color ranges from

7.5YR to 10YR in hue, from 5 to 7 in value when dry and from

3 to 5 when moist, and from 2 to 4 in chroma. The stone

content increases with depth and makes up 10 to 23 percent of

the A horizon and 30 to 90 percent of the € horizon. The depth
to bedrock is normally less than 30 inches.
Tampico series

This series consists of deep, erayish-brown, well-drained,
medinm-textured soils. These soils arve noncalcareous, They
developed in gravelly, medium-textured, neutral to alka-
line alluvium derived from felsite, sandstone, Ilmestone,
shale, and schist. They ocenr in narrow, high mountain
valleys in the Manzano and Gallinas Mountains. Eleva-
tions range from 7,200 to 8,000 feet.

Tampico soils occur in a cooler, wetter climate than
Manzano and Prewitt soils. They are more deeply leached
of carbonates than those soils, and they contain more rock
in the lower horizons.

Typical profile of Tampico loam, in the NW1,5Wi/j
sec. 24, T. 1S, ROITE.

Al—0 to 19 inches, grayish-brown (10YR 5/2) Joam, very
dark gravish brown (T0YR 3/2) when moist: weak,
medinm, subangular blocky  structure breaking to
weak. fine, crumb ; slightly hard when dry, very friable
when moist ; pH 6.8 gradual boundary.

AC—19 to 3% inches, brown (7.5YR 5/3) gravelly heavy loam,
dark brown (7.50YR 4/3) when moist; moderate, me-
dinm and coarse, subangular blocky structure: hard
when dry, friable when moist ; nentral; pll 7.0; about
20) percent gravel : gradual boundary.

(—38 to 60 inches -, reddish-brown (YR 5/4) gravelly clay
Toam, reddish brown (3YR 4/4) when moist; massive
very hard when dry, firm when moist mildly alkaline;
pH 7.4 ; about 35 percent gravel.
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The texture of the A1 horizon is loawm, gravelly loam, sili
loam, or gravelly silt loam. The color ranges from 10YR to
T5YR in hue, from 4 to 5.5 in value when dry and from 2 to 3.5
when moixt, and from 2 to 4 in chroma. The thickness ranges
from 10 to 30 inches. The texture of the € horizon ranges from
gravelly loam to gravelly heavy clay loam. The color ranges
from 10YR to 5YR in hue, from 5 to 7 in value when dry and
from 3 to 5 when moist, and from 2 to 4 in c¢hroma. The content
of coarse fragments in the lower horizons does not oxceed
40 percent.

Tapia series

The Tapia series consists of shallow to moderately deep,

Light-brown, well- { rained, medium-textured soils. '1110\0
so1ls are nonv;x](*:um)m and mildly to moderately alkaline,
They developed in caleareous, medinm-textured to mod-

eratelyv fine Tn\mwd piedmont fan deposits derived from
limestone, quartzite, schist, gneiss, and igneous rock. They
oceur on nearly level to moderately xh)pmn uplands in the
western and eastern parts of the Area, Klevations range
from 5,200 to 7,000 feet.

Tapia soils are shallower over indurated ealiche than
Witt soils. They are browner 1h:m Flassell smﬁs. have an
imdurated ea horizon, and show Tittle or no influence of
rec-bed parent materials, Tapia =oils arve norm AH\' non-
caleareous 1 the noper part and have a texty wal B2t
hm*ixon, which is uncommon in Dean and Pinon soils.

Tyvpreal profile of Tapia loam, near the center of NW1
see. L, T.4N, R.TE.

Al-0 to 3 inches, brown (7.0VR 5/3) loam, dark brown (7.0YR
3/3) when moist ; moderate, very fine, granular strue-

ture; =oft when dry, very friable when moist: non-
caleaveons: clear boundary.
Bl-—3 to 6 inches, brown (7.53YR 3/4) light ¢lay loam, dark

/4y when moist ) weak, fine, subangular
slightly hard when 11:_\, very frinble
patehy clay films; clear

brown (7.0YVR 4,
bloeky strueture:
when moist ; noncaleareons
boundary.

32t—6 to 15 inches, light-brown

(T.OYR 6/4) clay loam, brown

(TOYR 4/4) when moist: weak, medium, prismatie
structure bhreaking to moderate, medinm, subangular

hard swhen dry, friable when moist; noneal-
hard concretions of calcium earbonate
nearly continuons elay films; clear

blocky
careous: few
in the lower part;
houndary.

Bica—15 to 21 inches, light-brown (7T.5YR 6/4) gravelly light
clay loam, brown (7.5YR 5/4) when moist: weak,
wedinm, subangular bloeky structure: extremely hard
when dry, frinble when moist: very strongly ¢al-
careous: ca horizon in which caleinm carbonate oc-
curs as hard coneretions and in finely divided forms:
many fragments of caliche: clear boundary.

IHCea—21 dnches 4, white, weakly fractured, indurated
caliche : massive : few fine particles in fractures.

I most places the texture of the A borizon is loim oy light
loam. The color ranges from 7.5VR to T0YR in hue, from 5 to 6
in value when dry and from 3 to 5 when moist, and from 2 to 4
in chroma. The thickness ranges from 3 to 6 inches. The fex-
ture of the B horizon ranges from light clay lonm to heavy clay
loant, The color ranges trom 3YR to 7.5YR in hue, from 5.0 to
7 in value when dry and from 4 to 6§ when moist, and from
3 to 5 in chroma. The thickness of the solum ranges from 12
to 35 inches. The texture of the ¢ horizon is Ioan. aravelly
foam, light clay loam, clay loam, or gravelly ¢lay loam. The
color ranges from 7.5YR to TOYR in hue, from 6 to S in value
when dry and from 5 to 7 when moist, and from 2 to 4 in
chroma. Tn most places the indurated Liyer ix Jess than 10
inches thick, grading to softer material with depth. Caliche
aravel makes nup 20 to D0 pereent of the lower horizons. In
places these soils are calearcons in the A and B horizons.

SURVEY

Tecolote series

This sevies consists of deep, well-di ained, gray soils on
strongly sloping to very steep mountain side slopes. These
soils are stony and médium textured and are nentral to
mildly alkaline. They developed in residuum or in locally
transported material weathered from felsite. They occur
on south- and north-facing slopes in the Gallinag Moun-
tains. Klevations range from 7000 to 8,000 feet.

Tecolote soils ave coarser textnred than Crest soils and
have a much thicker A2 horizon. They are coarser tex-
tured in their I3 horizon and have a thicker A2 horizon
than Pinata soils. They have an A2 horizon, which is un-
common in Krramouspe soils.

Lypical profile of Tecolote stony loam, SE1,NE1/ sec. 9,
T 1S, RO L.

inches to 0, undecomposed

leaves, needles, and twigs,

A1—0 to 3 inches, gray (10YR 5/1) stony loan, very dark eray
(TOYR 3/1) when moist: moderate to strong, fine,
crinb structure: soft when dry, very friable when
moist : noncalcareons ; pl 6.6; about 30 percent stones
graduoal boundary,

A2—3 to 20 inches, pinkish-white (7.5YR 8/2) stony very fine
sandy loam, pinkish gray (7.0YR 6/2) when moist:
weak, fine, subangular blocky structure breaking to
moderate, very fine, granularv; soft when dry, very
friable when moist : noncealeareous:; pIl 7.4 ; vesicular;
about 30 percent stones: gradual, wavy boundary.

AZ & B2t—20 to 35 inches, pinkish-white (7.05YR 8/2) stony

very fine sandy loam, pinkish gray (T.3YR 6/2) when
maoist, with ageregates of veddish-brown (3YR 5/4)
clay loam, reddish brown (3YR 4/4) when moist:
weak, fine, subangular blocky structure breaking to
moderate, fine, granular: slightly hard when dry,
very friable when moist ; noncaleareons: pI 6.6 vesic-
ular: ¢lay flows in chanuels and nodules: about 60 er-
cent stones ; gradual, wavy boundary.

85 fo 50 inches -, reddish-brown (3YR 5/4) stony ol 1Y

loam, reddish brown (3YR 4/4) when moist ; moderate,

ad partly  decompoxed

B2t

fine, subangular blocky structure: hard when dry,
friable when moist: noncaleareous: phl G.4; thin,
continuous clay films<: about 60 percent stones.

The texture of the Al horizen ranges from stony fine sandy

loam to stony silt loam. The color ranges from T.3YR to 10YR
in hue, from 5 to 6 in value when dry and from 2 to 4 when
moixt, and from 1 to 2 in chroma. The thickness ranges from 0
to 4 inches. The surface litter is patehy and ax much ax 4 inches
in thickness. The A2 horizon ranges from stony fine s mndy loam
to stony loam in texture. The color ranges from T.5YR to T0YTRR
in hwe, from 7 to 8 in value when dry and from 5 to 6 when
moist, and from 2 to 3 in chroma. The thickness ranges from
12 to 20 inches. The texture ot the B horizon ranges from stony
sandy elay loam to stony heavy elay loam. The color ranges
from SYR to T.0YR in hue, from 5 to 6 in value when dry and
from 4 to 5 when moist, and from 3 to 5 in chroma. stones, cob-
blestones, and gravel make up 20 to 60 percent of the A horizon
and 40 to 80 percent of the 13 horizon. In most places the depth
to bedrock ix more than 40 inches.

Tesajo series

The Tesnjo series consists of deep. well-drained, oravish-

lm)wn gravelly soils on piedn 10m fans on western slopes

the Manzano \{mumnn&. These soilz are nonealeareons
(md mildly to moderately alkaline. They are coarse tex-
tured. They developed in course-textured fan deposits de-
rived from mixed schist and i 1gneous rocks. They ocenr on
gently s]opmn to strongly slopi ng uplands at elevations of
560010 6,000 feet.

Tesijo sotls are coarser ’re\tm@d and more gravelly than
Chilton soils, and they lack the strong ca horizon common
in those soils. They Taek the distinet textural B2t horizon
of Washoe goils, '111(‘\‘ are noncaleareous and are coarser
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textured than Hdefongo soils, and they Tack the strong ¢
horizon common in those soils.

Typical profite of Tesajo Omwﬂy sandy Toam. S50/ sec.
6. T. TN RATR.

Al—0 to 21 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YI12 3/3) when moist; weak, fine, sub-
angular blocky structure breaking to moderate, coarse,
egranular; slightly hard when dry, very friable when
moixt ; noncalearcons: pll 6.5 approximately 60 per-
cent fine granite gravel; gradual, wavy boundary.

—21 to 45 inches -, pale-brown (10YR 6/3) very gravelly
sandy leam, dark brown (10YR 4/3) when moist ; mas-
sive, or weak, fine, subangular blocky structure;
slightly hard when dry, very friable when moist: non-
caleareous; pll 7.2; approximately 90 percent fine
gravel and a few coarse pebbles.

The texture of the A horizon ranges from gravelly loam to
gravelly coarse sandy loam. The color is within the hue 10YR.
It ranges from 4 to 5.5 in valiue when dry and from 2 to 3.5
when moist, and from 1.5 to 3 in chroma. The thickness ranges
from 16 to 30 inches. The texture of the ¢ horizon ranges from
gravelly loam to gravelly coarse sandy loam. The color ranges
from 7.3YR to TOYR in hue. The gravel content ranges from 30
to 70 percent in the A horizon and from 50 to 95 percent in the
C horizon. The lower part of the profile is slightly caleareous in
some places.

Trail series

The Trail series consists of pale-brown, somewhat ex-
cessively drained. coarse-textured sotls on moderately to
strongly sloping, hummor ky uplands. These soils are non-
caleareous and mildly to moderately alkaline. They de-
veloped in ealeareons, coarse- textmed, wind-reworked al-
luvial material derived from quartzite and limestone. They
oceur in the southern part of the Area at elevations of 6.200
to 6.500 feet.

Trail soils are noncaleareous and are deeper than Chu-
padera sotls, and they are coarser textured in the (* horizon
than those soils. They Tack the textural B2t horizon com-
mon in Palma soils. Trail soils are weakly developed and
lack the textural B2t horizon of Penistaja soils. They are
coarser textured than Otero soils and lack the ca horizon
common in those soils,

Typical profile of Th
SNLROI0 T

Al—0

ail loamy fine sand, SK14 sec. 26, T.

to 7 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist; single grain;
loose when dry or moist; noncaleareous; pll 7.6; grad-
ual, wavy boundary.

60 inches, brown or strong-brown (7.5YR 5/5) fine
sand, brown to dark brown (7.0YR 4/4) when moist ;
single grain; soft when dry, very friable when moist;
noncaleareous; pH 7.8; few pebbles in the lower part.

Tt

The texture of the A horizon rauges from heavy loamy fine
sand to fine sand. The color ranges from 7.59YR to 10YR in
hue, from 5.5 to 7 in value when dry and from 3.5 to 5 when
moist, and from 3 to 5 in ¢hroma. The thickness ranges from 5
to 12 inches. The texture of the (* horizon ranges from loamy
fine sand to fine sand. The color ranges from 5YR to T.5YR in
hue. Tn many areas the lower part of the substratum ix eal-
careous. The =0il i normally leached free of caleium carbonate
to a depth of more than 20 inches.

Travessilla series

This series consists of very shallow, hrown, well-drained
soils on nearly level to moderately sloping upland ridge-
tops. These soils are noncalcareous and mildly to mod-
erately alkaline. They are medium textured to moderately
coarse textured. They developed in residuum weathered
from moderately coarse grained, nonecaleareous sandstone

AREA, NEW MEXICO

133

bedrock of the Glorieta formation. They occur in all parts
of the Area except the northwest part. Flevations range
from 6,000 to 7,000 feet.

Travessilla soils differ from Bernal goils in being very
shallow and in lacking a textural B2t horizon.

T\'])i(- U profile of Travessilla fine sandy loam, SWiy
NE4SW1/ see. 15, 1.9 N., R 13 I

AT—0 to 2 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) when moixt; weak, fine, granular
strueture ; soft when dry, very frinble when moist;
noncalcarcous: few small sandstone pebbles: clear
boundary.

6 inches, brown (7.50YR 5/3) light Toam, dark brown
(T.O0YR 3/2) when moist; weak, medium, subangular
blocky structure breaking to moderate, fine, granular
slightly hard when dry, very friable when moist: non-
caleareous: few small sandstone pebbles; abrupt, ir-
regular boundary.

R-—06 inches 4, yellowish-red sandstone bedrock:

caleareons ; some fractures,

(2t

massive ; non-

The texture of the A1 and C horizons ranges from loam to
fine sandy loam. The color ranges from 7.5YR to 10YR in hue,
from 5 to 6 in value when dry and from 3 to 5 when moixt, and
from 2 to 3 in chroma. The thickness of the solum normally
ranges from 4 to S inchex, but in a few areas it is as much as
15 inches, In places a thin layer of needles and twigs ix on the
surface. Stones and outerops cover 10 to 25 percent of the
surface.

Turkeysprings series

The Turkey &]n ings series consists of stony, moderately
deep to deep. well-drained. medium-textured, dark grayish-
brown soils on strongly sloping to very steep canyon side
slopes. These soils are caleareous and mildly to moderately
alkaline. They developed in residuum weathered from
limestone bedrock of the Madera formation. They occur
mainly on south-facing slopes of the eastern foothills of
1110 Manzano Mountains. Klevations range from 6,400 to

00 feet,

In many ])Luos Turkeysprings soils are on opposite
slopes from Wileoxson soils. They are stonier and generally
shallower than those soils and are less strongly developed.
They also differ from those soils in having a caleareous
surface horvizon. They are deeper than Laporte soils and
have a textural B2t horizon, which is uncommon in those
soils, Turkeysprings sotls are stony and are shallower than
Witt soils, and the_v have a fine-textured B2t horizon,
which 1s uncommon in those soils.

Typieal profile of Turkeysprings stony loam., SW1/ sec.
23, T.T N, R 6 L.

O1—1 inch to 0, decomposing leaves, needles, and twigs;

boundary.

Al—0 to 2 inches, dark grayish-brown (10YR 4/2) stony loam,
very dark brown (10YR 2/2) when moist; moderate,
fine and medium, crumb structure ; soft when dry, very
friable when moist; weakly calcareous; pH K.0; ap-
proximately 30 percent stones; clear boundary.

2 to 9 inches, dark grayish-brown (10YR 4/2) stony clay
loam, very dark gravish brown (10YR 3/2) when
moist; weak, fine, subangular blocky structure break-
ing to moderate, medium, granular ; slightly hard when
dry, friable when moist; weakly calcareous; pH 8.0;
approximately 40 percent stones; clear boundary.

B2t—9 to 16 inchesg, brown (7.0YR 5/2) stony clay, dark hrown

(T.OYR 4/2) when moist; weak, fine, subangular
blocky struecture; very h:u'd when dry, firm when
moist . strongly  caleareous; pH 80: patehy clay
films ; approximately 40 percent stones; clear, wavy
boundary.

abrupt
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B3ca—16 to 24 inches, pale-brown (10YR 6/3) stony silty clay
Toam, dark brown {(10YR 4/3) when moist; very weak,
fine, subangular blocky structure; hard when dry,
friable when moist ; very strongly calcarcous; pIl 82
weak ¢a horizon in which caleium carbonate occurs as
thin seams: patchy clay films: approximately 40 per-
cent stones ; clear, wavy boundary.

Cea—24 to 36 inches, very pale brown (10YR 7/3) stony silt
loam, brown (10YR 5/3) when moist; massive: soft
when dry, very friable when moist; very strongly cal-
careons ; pH 8.4 weak or moderate ¢a horizon in which
caleinm  carbonate occurs as thin seams; approxi-
mately 80 percent stones: abrupt, wavy boundary.

R—36 to 42 inches -, light brownish-gray limestone bedroclk,
partly weathered in the upper part ; massive.

"The texture of the A horizon ranges from stony loam to stony
clay loam. The color is within the 1T0YR hue. It ranges from

4 to b in value when dry and from 2 to 3 when moist, and from

1.5 to 3 in chroma. The thickness ranges from 4 1o 10 inches.

The texture of the 32t horizon ranges from stony heavy clay

loam to stony eclay. The color ranges from 7.0YR to 10YR in

hue, from 5 to 6 in value when dry and from 3 to 5 when moist,

and from 2 to 4 in chroma. The thickness ranges from 8 to 15

inches, The ( horizon is lighter colored and coarser textured

than the B horizon and contains more stones. The e¢a horizons

range from weak to strong. The stone content ranges from 20

to 40 percent in the A and B horizons and from 40 to 80 percent

in the C horizon.

Washoe series

The Washoe series consists of deep, light brownish-gray,
well-drained, medium-textured, gravelly soils, These soils
are noncaleareous and neutral fo mildly alkaline. They
developed in noncaleareous, moderately fine textured fan
piedmont sediments derived from quartzite, schist, gneiss,
shale, igneous rocks, and limestone. They occur in the
western part of the Area on eastern and southeastern foot
slopes of the Manzano Mountaing. Elevations range from
7,000 to 8,000 feet.

Washoe soils are gravelly throughout the profile; they
lack the ca horizons common in Witt soils. They differ
from Scholle soils in lacking a ca horizon and in having a
thicker, finer fextured B2t horizon than those soils.
Washoe soils are nonealeareous and darker colored than
Chilton soils, and they have a textural B2t horizon.

Typical profile of Washoe gravelly loam, in a gravel
pit near the east quarter corner of sec. 4, T. 5 N, R. 6 I,

Al—40 to 6 inches, light brownish-gray (10YR 6/2) gravelly
oam, dark grayish brown (TOYR 423 when moist:
wealk, thin, platy structure breaking to moderate, fine,
aranular; soft when dry, very friable when moist;
noncalearcous: approximately 25 percent gravel : clear
boundary.

B1—6 to 9 inches, brown (T.0YR 5/3) gravelly light clay Toam,
dark brown (7.5YR 4/3) when moist ; weak, fine, sub-
angular blocky structure : hard when dry, very friable
when moist ; nonealeareous: pH 7.2 patehy elay films
approximately 20 percent gravel : clear boundary.

32t—0 to 25 inchexs, reddish-brown (5YR 5/4) very gravelly

cIny Ioam, reddish brown (HYR 4/4) when moist:
moderate, fine, angular and subangular blocky strue-
ture; hard when dry, very friable when moist;
noncaleareous: pH 7.4 1 continuous clay films; approxi-
mately 60 percent gravel ; gradual boundary.

B3—25 to 44 inches, reddish-yvellow (7.3YR 6/6) very gravelly
clay loam, strong brown (7.3YR 5/6) when moist;
weak, mediunm, subangular blocky strocture: <lightly
hard when dry, very friable when moist:; noncal-
careous; pE 7.6 patchy clay films: approximately 70
pereent gravel : gradual boundary.

C——44 to 60 inches 4, brown to strong-brown (T.0YR 5/3) very

gravelly loam. dark brown to strong brown (7.0YR

4/3) when moist; massive: slightly hard when dry,

very friable when moist; nonealeareons: approxi-

mately 75 percent gravel.

SURVEY

The texture of the A horizon ranges from gravelly very fine
sandy loam to gravelly heavy loam. The color ranges from
7.5YR to 10YR in hue, from 5 to 7 in value when dry and from
3 to 5 when moist, and from 1.5 to 3 in chroma. The thickness
ranges from 3 to 8 inches, The texture of the B2t horizon
ranges from gravelly light c¢lay loam to gravelly heavy clay
loam. The color ranges from 5YR to 7.0YR in hue, from 5 to 6
in value when dry and from 4 to 3 when moist, and from 3 to 5
in chroma. The thickness of the solum ranges from 15 to HO
inches. The lower part is weakly caleareous in some places. In
most places the ¢ horizon is lghter colored and coarser tex-
tured than the overlying horizons and contains more gravel.
The gravel content ranges from 15 to 40 percent in the surface
horizon and from 30 to 70 percent in the subsoil and substratum.
A thin layer of decomposing litter ix on the surface in some
places,

Wilcoxson series

This series consists of moderately deep to deep, dark-
brown, well-drained, medium-textured to moderately fine
textured soils on nearly level to strongly sloping uplands
and on very steep mountain slopes. These soils are mildly
to strongly alkaline. They developed 1 residuum
weathered from limestone. They occur in the western and
southern parts of the Area, on slopes of all aspects, at ele-
vations ranging from 6,300 to 8,000 feet. '

Wilcoxson soils are similar to Turkeysprings soils but
are finer textured, less stony, and generally deeper. Also,
they are noncalcareous in the surface horizon. They are
more alkaline than Pinata soils and have a ca horizon,
which those soils lTack. Wilcoxson soils are deeper than
Laporte soils and have a textural B2t horizon, which is
uncommon in those soils.

Typieal profile of Wilcoxson clay loam, SW1j sec, 23,

T.7N,R. 6 E.

AT—0 to 2 inches, dark-brown (7.5YR 4/2) clay loam, dark
brown (7.50YR 3/2) when moist; weal, thin, platy
structure breaking to moderate, fine, granular; hard
when dry, very friable when moist; noncalcareous;
DI 7.3 clear boundary.

A3—2 to 9 inches, dark-brown (7T.O0YR 4/2) clay loam, dark

brown YR 3/4) when moist; moderate, medium,
granular structure; hard when dry, friable when
moist; noncaleareous; pH 7.4: clear boundary.

B21t—9 to 14 inches, reddish-brown (3YR 5/3) clayv, dark
reddish brown (3YR 3/3) when moist: weak to mod-
erate, medium, subangular blocky structiure ; very hard
when dry, firm when moist: weakly ealcareous; pil
7.6 continuous elay films: elear boundary.

B22t—14 to 20 inches, reddish-brown (5YR 5/4) clay, reddish
brown (3YR 4/4) when moist; strong, coarse, sub-
angular blocky structure: very hard when dry, firm
when moist ; strongly calearecous; pll 8.2 continuous
clay films; clear boundary.

B3—20 to 37 inchexs, reddish-hrown (5YR 5/4) clay, reddish
brown (BYR 4/4) when moist: weak, coarse, sub-
angular blocky structure; very hard when dry, firm
when moist: strongly caleareous: pIl 8.2 nearly con-
tinuous clay films: few pebbles: ¢lear boundary.

Cea—37 to 42 inches -, pinkish-white (5YR 8/2) s«ilty clay
Toam, reddish gray (3YR 5/2) when moist: massive;
hard when dry, friable when moist: very strongly
caleareous; pl K.6; moderate to strong ¢a horizon in
which caleium  carbonate oceurs mostly in finely
divided forms.

The tfexture of the A horizon ranges from loam or stouy
loam to ¢lay loam or stony clay loan. The color ranges from
TOYR to TOYR in hue, from 3 to 5 in value when dry and from
2 to 3.5 when moist, and from 2 to 4 in chroma. The thickness
ranges from 4 to 12 inches. As much as 5 inches of decompos-
ing litter is on the surface in places. The texture of the B2t
horizon range from heavy silty clay loam or stony heavy silty
clay loam to heavy clay or stony clay. The color ranges from
S5YR to 7.3YR in hue, from

5 to 6 in value when dry and
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The thick-
of

and from 2 fo 4 in chroma.
D ing The texture

from 3 to 5 whoen moist,
ness of the solum ranges from 20 10

s,

the ¢ horizon ranges from loam or stony leam to clay loam
or stony clay loom. The color es fron 5Y in
hue. Btone and gravel do not o in all profiles, These soils

are nonealeareous to a depth of 20 inches in places

Witlard series

The Willard series consists of shallow and moderately
deep, light brownish-grav, well-drained soils. These soils
are caleareous and mildly to stvongly alkaline. They arve
medium textured and moderately conrse textured. They
developed in caleareous, medium-textured and moderately
fine textured lacustrine lnke deposits derived from quartz-
ite, schist, gneiss, igneous rock, and limestone, They ocenr
mainly on level to near E\ level Take terraces in the Kstancia,
Incino, and Pinos Wells Lake Basins at elevations of 5,500
to (>,H()O feet,

Willard soils are finer textured and less alkaline than
Pedrick soils. They lack the gravelly substratum and the
strong ca horizon common in Ildefonso soils, They differ
from 11 arvey =oils in not having a strong ca horizon and in
having developed in Tacustrine deposits rather than pied-
mont fan sediments.

Typical profile of Wil
12, T.6 N,R. 8 K.

A1—0 to S inches, light brownish-gray (10YR 6/2) lommn or very

ard loam, NW1INWI/NWI, sec.

fine sandy loam, dark grayish brown (10YR 4/2) when
moist; very weak, medium, subangunlar bloc xnm-
ture Mm}\m" to moderate, very fine, granular; slightly

hard when dry, very friable when moist; \Umwh ml
eareous: clear boundary.

AC—S8 to 11 inches, light hrownish-gray (10YR 6/2) loam, dark
grayish  brown (10YR 4/2) when moist: weak,
medinm, subangular blocky structure; hard when dry,
friable when moist; very strongly calearvcous; thin,
patehy elay films on vertieal faces: gradual houndary.,

C—11 to 18 inches, pale-brown (LOYR 6/3) clay loam, bhrown
(LOYR 5/3) when moist; weak, medium, subangula
Dlocky structure: hard when dry, friable when moist:
very strongly caleareous; thin, patchy clay films on
vertical faces; gradual boundary.

Cea—18 to 26 inches, lght vellowirh-brown
clay loam, light oiive brown (2.5Y
wenk to moderate, fine, subangular blocky strueture ;
hard when dry, frinble when meoist; very strongly eal-
careous: weak ¢ horizon in which ealeinm carbonate
oceurs smnll soft concretions; the structure is
typleal of the parent sediments,

11C—26 inches -+, stratified yellowish
careous lacustrine sediments,
texture.

(2.5 6/ light

5/3) when Bioist |

a8

1

olive, and grayish, cal-
mainly of clay loam

The texture of the A horizon ranges from loam to fine sandy
loam. The color is within the T0YR hue. It ranges from 5 to 6
in value when dry and from 3.5 to 5 when moist, and from 2 to
4 in chiroma. The thickness of the A horizon ranges from 4 to
15 inches. The ftexture of the AC horizon ranges from heavy
fine sandy loam to elay lonm. The eolor ranges from 10YR to
2.58Y in hue, from 5 to 7 in value when dry and from 4 to G
when moizt, and from 2 to 4 in chroma, The thickuesg ranges
from 3 1o 8 inches The texture of the ¢ horizon ranges from

loam or =ilt Toam fo clay or =ilty clay. The coloy ranges from
TO0YR fo 5Y in bhue. The wide color range results from gleying

and concentration of
lower part of the C

salts, Time, and ivon. In many places fthe
hovizon is wtratified with sand, silt, and
clay and is cometimes mottled beesnse of o fluctuating water
table and restricted internal drainage. In places these soils are
noncaleareous to a depth of about 8 inches.

Witt series
The Witt series consgists of deep, well-drained. brown
soils on nearly level to strongly sloping uplands. These

30802264 1o
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soils are modert Lteh‘ fine textured to moderately coarse
textured. They developad in calcareons, medinm-textured
to moderately fine textured piedmont deposits derived
from quartzife, schist, gneiss, igneous rock, and Hmestone,
They ocenr in the western pavt of the Area at elevations

of 6,200 to 7,000 feet.

Witt soils apenoncaleareous and are davker coloved {

han
have a textural b

Harvvey soils [(fig. I’»TI p. 140}, They 2t
horizon, whichi s uncommon in those soils. They differ

from: Alicia =oils in having a strong ca horizon and n
having a 132t horizon. Witt soils are deeper over a strong
ca hmﬁizon than Clovis soils.

T\'p' 8 pz‘oﬁle of Witt loam, northeast corner of
NW \I‘ sec, 20, 1L 6 N, R8I
Al—0to § inches, brown SYR 5/3) loam, dark brown (7.0YR

4/3) when moist; wealk, Hml\ platy structure break-
ing to weak, very fine, granular; soft when dry, very
frinble when moist; noncaleareows; about 1 inch of
recent deposition on the sur face s gradual boundary.

B21t—5 to 18 inches, reddish-brown (5YR 4/3) clay loam, dark
reddish brown (Y1 3/3) when moist; weak to mod-
erate, mm%ium, prismatic structure breaking  to
moderate to strong, coarse, granular; hard when dry,
frinble when moist: noncaleareons; continnons tu\)‘
films: clear boundary.

B22t—13 to 21 inches, dark- Inn\\ n (T.OYR 4/2) heavy ¢lay Inam,
dark brown (7.0YR 3/2) when mmxt wenk fo mod-
eriate, medium and coarse, prismatic xmm,m-«\, brealk-
ing to moderate to strong, ine, blocky ; very hard when
dry, firn when moist; noncealeareons: continuous clay
il gradual boundary

Wea—21 to 47 inches, brown (
darls brown YR O3/

TOYR 5/4) light elay loam,

(7.0 yowhen moist: weak to meod-
erate, medinm and coarse, subangular bloeky strue-
ture; very hard when dry, firm when melst; strongly
caleareous:; weak ea horivon in svhich ealeium car-
bonate oceurs as small soft concretions and in finely
divided forms; patchy elay fihus; gradual boundary.
s, pinkish-white (7.5YR 8/2) loam, pinkish
agray (T.5YR 7/2) when mois massive; hard when
dry, friable svhen moixt; very strongly ealcarcous;
strong ¢a horizon in which ealcium carbonate oceurs
a4 soft concretions and in finely divided forms.

Cos

The texture of the A horizon ranges from Ioawm fo fine sandy
loam. The eolor ranges from T.3YIR fo T0YR in hue, from 3 to
7 in value when dry and from 3 to 5 when moist, and from 2 to
4 in (-hwnm The thickness ranges from 4 to 7 inches. The
texture of the I3t horizon ranges from Heht clay loam to heavy
clay loam. The color ranges from 5YIR to 7.0YR in hue, from
5to 6 in value when dry and from 3 to O when moist, and from
2 to 4 in chroma. The thickness of the B2t horizon ranges from

16 to 82 inches The texture of the O horizon vanges from loam
to a]m’ toar., The c¢olor ranges from o hue of DYIL to a hue
stightly vellower than T.0VR. The upper part of the profile is

:‘]«U(‘(Hl,\ in some places. Weakly cemented ca horizons oveur
in some profiles. The thickness of the solmn rangex from 30 to
more than 60 inches Duried soils with similay characteristios
A1e Common.

Laboratory Data

Data obtained by mechanical and chemical analysis of
11 selected soils in the Torrance Aven arve “}\(“1 m
Qu(*h dm are usefnl to soil scientists n classify n;;

s and in developing concepts of soil genesis, They are

:\,lm hely >{'\11 for estimating rate of water intake, water-
holdimg capac *1‘\‘ alkalinity, organic-matter 'fmiem fer-

tility, erodil )11 and other mtmmm« wﬂm fieant in ol
management I’ Ofiles of the soils listed in the table are

described in the foll fowing pages.
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TasLe 13.-—Analytical

[Analyses made at Seil Survey Laboratory, Soil Conservation Serviee,

Particle size distribution
Soil type, loeation of Horizon Texture Very Mediam Fine Very
sample, and sample number Larger | coarse  Coarse sand sand fine
than sand | sand (0.5- (0.25~ sand
9 mm. | (21 (1-0.5 0.25 0.10 0.10~
nmmn.j mn.) mn.) min.) 0.05
mm.)
Pet. Pt Pet. Pet. Pt Pet.

Clovis loam (modal) (Loca- Al Loam B 0 0.1 0.5 0.4 5.5 27.2
tion: NWILNWILNWI B2t Clay loam _ 0 1 L2 L2 6. 4 24,4
see. 21, TO2 N, RO7 19 Biea Clay loam 0 o1 .4 .3 8.2 27.4
sample No. SH3SNM-20- Clea Clay loam - 0 4.6 5.4 3. 0 7.5 IS8 4
21 to 2 laboratory C2en Loam. .. 0 b 2.0 1.4 5.5 20. 3
No. H68-576) Albea Loam _ 0 1. 6 1.0 .8 5.6 21,2

B2thea Clav loam 0 . h .6 .4 2.8 19,8
Bibea Rilt loam. 0 .2 .S 6 33 I8R5
Ch - - -

Marvey loam (modal) (Lo- A SR e . . A R e
cation: SWHLSWLSWILL Al Loam. . _____ 0 1.0 1.5 1.1 12,0 19. 1
see. 33, TU 7 N, R8I Clay Inam . 0 .3 1.4 1.3 9. 0 25. 1
sample No. S60NM-29-- Clay lnoam or loam 0 .8 1.6 1.7 10. 7 24. 6
13-1 to 13-7; laboratory Clay loam ) ¥ .4 LY 1.1 1.4 27,8
No. 772-779) Sandy elay loam. 8] .3 11 1.4 15. 4 33,0

sandy celay loam 0 1.1 1.4 12 1.5 3401
Sandy clay loam. 0 4.0 4.3 2,2 12,4 20,3

Ndefonso fine sandy loam Al Sandy loam_ 14. 4 9.2 16. 2 14. 6 11.0 18,5
(modal) (Location: Lake = AC Randy loam . 12,8 6.7 16. 4 15.3 114 17.0
shoreline terrace in Clea CGravelly sandy loam 42,7 10,3 19,9 20,3 13,7 89
SWLHSWS see. 3, T. 6 (2ea Loamy coarse sand_ . 3.6 13.6 26. 6 17.4 12,1 10,3
N, R.8 unple No. e Clay loam or loam. .. 0 2.5 7.4 3.7 9.2 22,2
SE6ONM-29-10-1 1o 10-8; B2bicn Silty elay loam. 0 L9 1.0 1.4 5.6 7.3
laboratory No. 749-756) B2b2ea Sitty elay loam or 0 L b} L7 3.4 501

silty clay.
B2b3ea . . S . - R B
Bibea Clay loam . _ ... 0 0 .5 7 5.4 22,1

Tldefonso fine sandy loam Ap Fine sandy loam or 11.6 5.0 1.5 10. 8 18,2 30. 3
(modal) (Location: Bench very f{ine sandy
between shoreline terraces loar.
in SEYNIEY see. 33, T. Al Fine sandy loam_ . 111 3.2 9.3 10. 8 I8 7 26, 8
7N, R.8 B sample Noo o AC Fine sandy loam or 15.0 4.6 9.8 12.0 21.0 20,5
S6ONM-20-12-1 {0 12-7; gravelly fine
laboratory No. 765-771) =andy loam.

Clea Giravelly sandy 33. 4 6. 4 115 14. 3 24. 0 8.0
loam.

C2ea Gravelly coarse 36. 1 8.4 1S.0 14,5 23. 4 9. 4
sandy loam.

11C Loam L 0 2.6 7.6 6.3 10.9 4.7

IRt Gravelly conrse 20, 7 10. 3 20. 9 12,1 13.9 17. 4
sandy loam.

VG - - e

VO . - - s

Otero loamy fine sand All Loamy fine sand_ .. 0 .2 1.8 S04 58. 5 17. 2
(nonmodal) (Location: A12 Loamy fine sand 0 i 2.2 85 58. 2 12,1
NWIRSWILSIV see. 34, AC Fine sandy loam 0 .3 2.8 10.0 53. 6 1L
T. LN, R 8§ kK. sample Clea Fine sandy loam 0 L2 2.4 7.6 46. 6 17. 0
No. SE8NM-20-1a~1 to C2ea Fine sandy loam. . . 0 .4 2.4 82 49. 4 181
1a~9; laboratory No. & Loamy fine sand_ __ _ 4] .2 2.7 9.6 54,1 16. 1
559-567) 1C1L Finesand. . ... 0 3.2 10,0 17.5 .0 8.5

T2 Fmesand. o . 1 4.5 12,5 5 10,8
111C Fine sand . . __ I S,

See footnote at end of table.
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data for selected soils

University Park, N. Mex. Dashes indieate value was not determined]

137

Particle size distri- Chemical analysis
bution-—Continued
Organie matier Iixtraetable cations
Silt Clay Reaetion Iosti- Fleetrieal + CaCO, Cation- -
(0.05— (<Z0.002 (satn- mated condiie- cquiv- | exehange
0.002 mm.) rated Organie salt fivity alent capaeity
mm.) - paste) carbon | Nitrogen |content!  (lexi(¥) Ca Mg Na K
Manhos. per Meq. /100 g Meqg. 100 Mey. j100 Meq. /100 Mey. 100
Pet. Pet. 124 Pet. Pet. Pet. Cat. Pet, of soil gt 0f oil L gm. of soil g of soil L gin. of seil
44,6 21,7 0. 63 6. 136 0. 12 04 0.7 12,2 2.8 0.5 .5
33. 8 34,4 .39 . 094 L1 1o 1.5 L 18,0 5 6 .6 7
281 35. 5 sy . 087 .07 L9 3.8 22. 6 11,9 7 .5
31 4 249, 7 .20 . 046 L1 .6 42,9 . . 7 .3
45. 4 24. 6 12 040 1 1.1 19.5 2801 7.0 .9 .4
44. 7 25,1 At 037 13 [ 18,2 B} 25,6 ... 1.0 .4
42. 8 33,1 .05 L 034 15 1.2 6. 4 25. 6 9.9 1.9 .h
55. 1 21.5 . -
45. 9 19. 4 7.8 1.03 L0988 L e 12,1 25.7 _ .
32,7 30, 2 7.8 61 064 . o 28,2 26.7 _
33.0 27. 6 7.9 43 . 045 . e 28.4 24, 8
24, 4 34. 0 80 24 L0241 R, 40. 5 19.7 . _
19. 38 2005 7.9 15 012 . . . 312 18,0
21,4 20,3 7.8 12 . 014 Bl - ) 30. 4 12.7 .
19.9 27.9 7.8 07 010 L L 27.9 IS5 .
17.0 13.5 7.5 .76 084 . . 4.9 _
181 15. 1 7.4 LT . 355 ~ 9.8 _ .
157 112 7.4 .66 L 092 . o 16, 3
1.9 81 7.6 .24 L 036 e . 12.1
27.2 27. 8 7h .23 . 033 ) L . 20. 5
53. 0 30. 8 7.5 17 L 022 . 43. 7 ~
Hl 1 39. 1 7.5 09 . 016 _ 388
32. 9 7.3 .05 0.09 . R 13.6
13.7 10. 5 82 .35 . 041 B e . 2.3 14.7 .
19,1 12,1 S .48 . 061 el 5.8 15. 1 S -
19. 0 13,1 803 48 . 069 . - : 11. 3 16. 3 S O P
224 134 S 4 53 067 15. 6 14. 5
16. 5 0.8 S 4 25 028 17. 3 9.3
38.6 19. 3 7.0 25 . 031 24,7 19. 2
15.5 9.9 N0 19 L 017 o [ Y 13.6
6.3 7.6 25 <. 02 O 14. 1 .8 L9 .4
[ 7.1 20 I G 4 .9 19. 2 Lo .8 L2
11.8 10. 5 S12 . 035 <, 02 PR I T 17.6 B L9 L2
1.7 14. 5 B I D i .o I 22,1 2.1 .9 L2
10. 6 10. 9 .08 . 030 05 1.0 B 4.3 L0 L2
7.7 0.6 R .07 . 026 <02 1.0 23.8 .6 L2
0 9.8 I, .04 . 031 <. 02 JR S I R IR 20,0 .5 o1
1.6 4. 8 .04 L 028 09 A 12,6 G .5 o1
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TapLe

13.

-Analytical data for

Particle size distribution

Soil type, location of [Torizon Depth Texture Very Medinm Fine Very
sample, and sample number Larger | coarse  Coarse sand sand fine
than sand sand (0.5~ (0.25- sand
2 mim. (21 (1-0.5 0.25 0.10 (010~
nim.) i) mu.j nim.) 0.05
min.)
Fii. et IGR Pet, Pef. Fet P,

Pedrick loamy fine sand Al -4 Loamy fine sand___ 0 ¥ 0,2 4.6 32,8 47. 4
(modal) (Loc 111()11 AC 4-17  Very fine sandy loam 0 0 L2 4.7 34, 2 36. 8
\I‘/\] /\ 1‘ see. 1, & 17-21  Very fine sandy loaan. 0 .l .3 4.0 20, 6 33,7

L R8s \tmpl(» ICl 2135  Very fine sandy loam. 0 o . D 3.2 24,3 27.0

; ; 11e2 3556 Loam 0 - -4 1.6 12,8 316

3 ), hbomun‘y No, 577- TECS 56 N ISR D
581)

Penistaja fine sandy loam Al (-4 Fine sandy loan. ... 4] .2 9 3.5 35.7 24,3
(modal) (Location: 60 Bl 412 Randy elay loam_o__ - 0 0 4 3.3 34,5 19,8
feet southeast of catile B)l 122 sandy clay lonm. oo 0 A oD 2.7 30,3 20. 3
guard in NWi4SWig sce. B3 20-31  Randy elay Toam_ .. 0 .4 L8 2.9 319 I8 9
1-1 T3 N, R8s B sam- ]%ii‘lm 31-52 0 Sandy elay loamo Lo 0 .3 .8 3.6 39.°9 20. 8
])l( No. 860N N-20-15-- Cea 5 sandy clay loam or 0 .7 L8 3.9 42.7 17,8
1 to 15-6; laboratory No. fine sandy loam.

823-828)

Tapia lonm (nonmodal) D Clay loam. oo 0 .3 1.1 2.9 15. 6 9.8
(TLoeation: \\\’ 14,\7\\'% 8 Clay loam S V] L2 .8 2.4 13,3 9. 4
SWigsee. 9, T. 3 N, 12 Clay or clay loam 0 3 Y 2.3 12.0 9.9
12 Iu ; .amp}(\ \o \()(}\ - 8 Clay Joam oo 0 L2 R 2.2 12,7 16,5
20-17-1 1o 17-7; labora- -23  Clay loam__ .. 0 L2 .8 2.4 14,0 7.1
tory No. 836~ §42) 3 Clay loam. . 0 .4 15 3.0 188 187

Sandy loam. . 0 10.6 128 0.4 21,49 14. 7

Willard loam (modal) (1Lo- -4 Very fine sandy lonn. 0 .3 1.7 1.0 10. 22,6
eation: NEWLNIIINEL 4-9 Very fine sandy loam_ 0 0 1.3 L6 9. ¢ 56, 1
see. 36, T8 N., R8T 0-15  Very fine sandy loam. 0 .2 1.0 .Y &3 5d. 2
Sample No. H58 NM-20- 1520 Very fine sandy loam 0 O 1 5 10. 0 38,2
6-1 to 6-8; laboratory or loanu.

No. 592-590) 2 ; SRS R EE .3 .3 7.5 .
e Silt loam ..o 0 0 0 L2 35 14,0
HIC milty clay loam. . __. 0 4] L2 L4 3.0 12.0
Ve Silty clay_.. 0 0 4 .8 4.0 7.1

Witt loam mod Wy (hoea- All CLoam_ L. 0 <. 1 .4 .4 3.2 42,4
tion: N I,‘, l bl AlZ Loam R B 0 N .6 .8 7.3 336
see. 4, T. O N RS 1‘ ; B2t s oor elay loam. o - 0 o LD .8 a5 234
sam] )1( \0 SEON M -20- B22t av loam . .. . 0 1 o4 . h 4.3 217
H—I to 14-11; Ilnboratory Bilea - clay loam .. 0 .4 .6 oD 4.9 127
No. 780-790) 1332e¢a viloam. .. . 0 .6 10 .8 7.0 15,0

Clea s loam . . 0 3.6 4.0 2.3 9.4 115
Clea ayv loam . Q 4.2 4.8 3.8 [ 16, 4
B2ibea v oelay loam_ . 0 .3 .n ) 3.7 141
B22bea y loam 0 .4 .6 .9 5.0 1.1
1iB2then Silty elayvo. - 0 A <. N .5 5.0

Witt loam (honmodal) Al -3 Loam__ ... ... 0 .2 ) ) 6, % 372
(Loceation: SWIiNIL 11 R Loam .. . . 0 .2 .8 .6 7.5 30.7
NWigsee. 16, 7.5 N, R B2t S-12 0 Clay loam e 0 .3 LT LD 5.0 24,5
6 12, sample No. SSNAL- B3 12-22 Sty clay loam 0 .3 .6 ! 4.8 1303
20-%-1 to 8-9; laboratory Alben 22-209 0 Loamo..oo .. 0 [ 10 .8 82 19. 6
No. 608-616) B2ithea 249-37  Clay loam 0 [ 1.1 1o 88 23,7

B22th 3747 Clay loam - 0 L6 .6 .3 502 26. 3
Bibea, 47-62  Clay loam o 0 .3 B .6 88 30. 8
Chea 62-84 | Sandy elay toam. oo 0 1O 1.4 1.1 9.1 34.0

Burcau of Soils cup.
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Organic matter

Sile Clay Reaction e
(00,05 (<Z0.002 {satu-
0.002 min.) rated Oreganie
min.) paste) o carbon | Nitrogen
Pet. It pli Pet. Pet.
502 6. & .24 051
16. 9 7.2 .23 . 058
2005 s _ L 21 . 060
318 13,1 .21 . 066
381 15,5 ) 035

'
1

17.3 -
17.1 Y
14,1 .0
17.7 o4
10.9 .7
12,2 9

3L 8 385
3003 38, 6
3308 40. 8
S0, 4 37.2
3505 32,0
20,0 28,1
16. 3 T4, 3
&1

10, 2

0.7

8.5

e 9.0
8.4 239
45, 6 EH
43.7 44, 0
3409 8.7
3. S
24 0. 4
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o e
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content! . (Kex109) Ca Mg Na K
Muthus. per Mey 100 gin. . Mey. /100 Mey (100 Meg. 100 Mey. /100
Pt c Fel of suil g of solt g of soil g, of soit - gm. of soil
05 1.1 - - 183 LY 0.6 .6
<02 .9 . 213 2.0 L7 .3
<. 02 .9 _ 21,9 2.4 L6 L2
<, 02 . % 20. 6 5.2 L6 L2
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Figure 37.—Profile of Witt and Harvey soils, The Witl soil is at the right, The Harvey soil is on the truncated slope at the left,

Field and laboratory methods

The samples nsed to obiain the data in fable 13 were
collected from i[lll'f]l”\' selected pits. Material larger than
2 millimeters in size, if any, w as determined. All material
passing a 2-millimeter sieve is reported on an ovendry
basis with organie matter and soluble salts removed. The
percentage figures are the percentages of material passing
the Z-millimeter sieve.

Methods of the Soil Survey L.ll)lll"“ﬂ]‘\ were used to
obtain most of the physieal data. Particle -.ue distrilution
was determined by the pipette method (6, 7, 71). The re-
action of the saturated paste was measured with a rlass
electrode, Organie earbon was determined by a mmllhv'l—
tion of the Walkley-Black wet-combustion method (72).
A Ti-percent recovery factor for this method was used.
Nitrogen was determined by methods of analysis of the
Association of Official Agrienltural Chemists (3). The
caleinm carbonate equiv alent was determined by a modified
procedure of acid neutralization (/76). The cation-exchange
capacity was determined by flame photometric determina-
tion of adsorbed sodium (76). Extractable cations were
extracted with 1 normal ammoninm acetate (72). Caleinm
was precipitated as caleium oxalate and titrated with per-
manganate. Magnesiuin was precipitaled as magnesium-
ammoninm phosphate, dissolved in sulfuric acid, then
titrated with sodinm hydroxide. Sodium and potassium
were determined with the Perkin-Elmer flame photometer,
The methods of the T.S. Salinity Laboratory were used
to obtain the saturation extract (16‘)

Profiles of soils analyzed

]’I’ﬂﬁ]l“.‘i l'lf 'Ill' hl’]i‘l‘\ Ii!\t[‘ll ill 'Illlll‘_ ]:]) are 1i|;'.§-ﬂ_'.!'i]_ll;'.l,1 il'l

the following pages. Two profiles representing the
Ildefonso series and three representing the Witt
series arve deseribed in ovder to show the range in

profile characteristics,

Crovis roay (modal) —The profile described is in the
NWI,NWL,NW1, see. 21, T. 2 N., R. 7 I. The soil is
well drained. It formed in mixed piedmont deposits washed
from quartzite, schist, gneiss, igneous rock, and limestone,
The site is in an area of native range, on gently sloping
upland fans,

A1l—0 to T inches, dark-brown (10YR 4/3) loam, dark brown
(10YR 3/3) when moist ; weak, fine, evinb strocture ;
slightly hard when dry, very friable when moist,
sticky when wet 3 nonealeareous: ¢lear boundary.

B2t—T to 17 inches, dark-brown (T.5YR 3/4) elay loam, dark
brown (T.5YR 3/4) when moist; weak, coarse, pris-
matie  stroctore breaking  to moderate, fine and
medinm, subangular blocky ; very hard when dry, firm
when moist, very sticky when wet; nonealeareons;
comtinnons clay films; clear boundary.

B3ca—17 to 23 inches, brown (T.0YR 5/4) elay loam, dark
brown (7T.53YR 4/4) when moist: weak, fine and
medium, subangular blocky strueture ; very hard when
dry, firm when moist, very sticky when wet; very
strongly caleareous: calcinm carbonate oceurs as <oft
concretions ; continnous elay films: abrupt, irregular
houndary.

23 to 28 inches, pinkish-white (T.5YR 5/2) loam, bhrown
(T.OYR 5/4) when moist; massive; very hard when
dry, firm when maoisr, slightly sticky when wet : very
strongly caleareous ) ealeinm earbonate oceurs in finoly
divided forms; elear, irregular boundary.

Clen
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C2ca—28 fo 34 inches, pinkish-white ( 8/2) loam, brown
(7.5YR 5/4) when moist: massiv hard when dry,
friable when moist, slightly sticky when wet; very
strongly calcareous: caleium carbonate occurs in finely
divided forms ; clear boundary.

Albea—34 to 41 111(110.\,, brown (7.5YR 5/4) loam, dark brown
(75Y1IR 4/4) when moist; massive to weak, mediuni,
subangular blocky strueture; hard when dry, friable
when moist, slightly sticky when wet; very strongly
calearconus; ped faces coated with calelum carbonate;
clear boundary.

B2tbea—41 to 46 inches, light-brown (7.5YR 6/4) clay loam,
darlk brown (7.5YR 4/4) when moist; weak, fine and
medimmn, subangniar blocky structure; hard when dry,
very friable when moist, sticky when wet; very
strongly calearveous; caleium carbonate occeurs as thin
ReaIms ; mimlm of peds is noncaleareons; patcehy clay
films; iron manganese staing; clear boundary.

B3bea~46 to (m inches, brown (7.50YR 5/4) loam, dark brown
(T.5YR 4/4) when moist; weak, fine and medium, sub-
angular blocky sh'nvtum; hard \\11«,11 dry, very friahle
when moist, sticky when wet; very strongly calearve-
ous; caleium carbonate ocenrs as thin seams; interior
of peds is noncalcareous; patchy clay films; iron man-
eanese staing; clear boundary

CH—=063 to 77 inches <4, brown (7.5YR 5/4) loam, reddish brown

(DYR 4/4) when moist; massive; flightly hard when
dr, very friable when moist, slightly sticky when

wet; weakly caleareous.

Harvey voas (modal ) -T'he profile described is in the
SWILSW1LLSWL sec. 33, T. 7 R. 8 X. The soil is well
Jmmed It formed in mixed piedmont deposits washed
from quartzite, schist, pneiss, igneous rock, and limestone,
Plant roots are abundant to a depth of 50 inches, and there
are a few below this depth. The krotovinas in the Cllea
horizon are old rodent hurrows filled with soil from over-
lving horizons, The site is in an area of native range on
Side s slopes of upland ridges, bordering a drainage channel.

A—0 to 2 inches (overwash), brown to dark-brown {(7.0YR
4/3) loam, dark brown (7T.5YR 4/3) when moist;
weak, medium, platy structure breaking to weak, very
fine, gmmu](nr; soft when dry, very friable when moist,
nonsticky  when wet; strongly caleareous; abrapt
houndary.

Al—2 to 13 inches, brown (7.5YIX 5/4) loam, dark bhrown
(7.5YR 4/3) when moist; weal, fine, granular struce-
ture; soft when dry, very friable when moist, slightly
sticky when wet; strongly calcareous: abrupt, wavy
boundary.

AC—13 to 25 inches, Hight-brown (7.0YR 6/4) ¢lay loam, brown
(7.5YR 5/4) when moist; weak, medium to coarse,
subangular blocky structure; slightly hard when dry,
very friable when moist, sticky when wet; very
strongly caleareous: clear, irregular boundary.

C—25 to 34 inches, light-brown (7.50YR 6/4) clay loam, hrown
(7.DYR 5/4) when moist ; massive; slightly hard when
dry, very friable when moist, sticky when wet; very
strongly calcareous; abrupt, wavy houndary.

Clea—34 to 42 inches, pinkish-white (7.5YR §/2) clay loam,
light brown (7.5YR 6/4) when moist; massive; hard
when dry, friable when moist, sticky when wet; few
krotovinas: very strongly calearcous:; ealeium car-
bonate oceurs mostly in finely divided forms; clear,
wavy boundary.

C2ea—42 to 50 inches, pink (T.OYR 7/4) ¢lay loam, light brown
(7.0YR 6/4) when moist; massive:; hard when dry,
friable when moist, sticky when wet:; numerous root
channels; very \hmwlv caleareous; caleium carhonate
oceurs in finely divided forms and as soft coneretions
clear, wavy boundary.

C3ea—>5H0 to 62 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) when mois massive; very hard
when dry, friable when meoist, sticky when wet; very
strongly calcareous; caleium carbonate oceurs in finely
divided forms and as soft concretions: clear, wavy
boundary.

seribed is in the S
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B2bea—~62 inches 4+, Heht-brown (7.5YR 6/4) clay loam, brown
(T.0YR 5/4) when moist ; weak, fine, subangular blocky
structure ; hard when dry, friable when moist, sticky
when wet; very strongly ealcarcous; many soft cal-
cinm earbonate concretions.

TEDEPONSO PINE SANDY LOAM mo(h]) *The profile de-

seribed 181 the SW14SW1/ sec. 3, T. 6 N, R. 8 P The soil
18 well drained. It f()t'med in mixed lacustrine shoreline
deposits, Plant roots are abundant to a depth of 30 inches;
a few reach a depth of 32 inches, but there are none below
that depth. The site 1s in an avea of native range on con-
x lake shoreline terraces.

Ae(b to 114 inches (overwash), brown (10Y11 5/3) loan, dark
brown (10YR 4/3) when moist; weak, thin, platy
structure breaking to weak, very fine, granular;
slightly hard when dry, very frinable when moist, non-
sticlly when wet; weakly ealeareous; few waterworn
pebbles; abrupt boundary.
to 8 inches, grayish-brown (J0YR 5/2) gravelly fine
sandy loam, dark brown (10YR 3/3) when moist;
wenk, very fine, granular structure; slightly hard
when dry, very friable when moist, nonsticky when
wet g &tlmx 1y calcarcous; few waterworn pebbles;
gradual, wavy boundary.

AC—8 to 14 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam, dark grayish brown (10YR 4/2)
when moist; weak, fine, granular structure; hard
when dry, very friable \Vh(\l'] moist, slightly sticky
when wet ; very strongly caleareous; few waterworn
pebbles; ¢ Imr, wavy b unmhny

Clea~—14 to 20 inches, light brownish-gray (T0YR 6/2) gravelly
fine sandy loam, dark grayish brown (10YR 4/2) when
moelist; single grain; hard when dry, very friable when
maoixt, nonsticky when wet; very strongly caleareous;
caleium  carbonate oceurs mostly in finely divided
forms: many waterworn  pebbles;  clear, wavy
boundary.

C2en-—20 to 30 inches, light brownish-gray (10YR 6/2)
coarse sandy loam, dark grayish brown (10YR 4
when moist; gingle grain ; slightly hard when dry, very
friable \\hon moist, nonsticky when wet; very xtmnﬂh
enleareous : ealeinm earbonate ocenrs mostly in finely
divided f<)1111>; many pockets of sand and gravel;
abrupt, wavy boundary.

ITC-—30 to 32 inches, light brownish-gray (2.50Y 6/2) «ilty clay
loam, light 011\ e brown (2.5Y 5/4) when moist; mas-
«ive; hard when dry, firmn when moist, stic l\y when
wet ; very strongly caleareons; iron manganese stains;
abrupt, wavy boundary.

B2blea—32 to 36 inches, pink (YR 8/3) «ilty clay loam, light
reddish brown (3) R 6/3) when moist ; moderate, fine,
subangular bloc \rrmtutc hard when dry, friable
when moist, &U(];V when w (~t; very strongly caleare-
ous; calelum earbonate occurs as soft concretions and
thin seams; patehy clay films; abrupt, wavy boundary.

B2hZea-—36 to 45 m(hox light reddish-brown (5YR 6/3) clay,
reddish brown (YR 5/3) when moist; strong, fine,
blocky structure: very hard when dry, firm when
moixt, sticky when wet; very strongly calcareous;
caleium carbonate ocenrs as seams and streaks and as
«oft concretions: continnous clay films; iron manga-
nese staing ; abrupt, wavy boundary.

B2hdea—45 to 49 inches, pinkish-gray (5YR 7/2) «ilty clay
loam, pink (BYR 7/4) when moist; moderate, fine,
subangutar blocky structure; hard when dry, friable
when moist, sticky when wet; very strongly caleare-
ons; caleinm earbonate occurs mostly as «oft conere-
tions ; continuous clay films; abrupt, wavy bhoundary.

Baben-—49 to 59 inches, light reddish-hrown (BYR 6/3) clay,
reddish brown (5YR 5/4) when moist; moderate,
medium, sabangular blocky structure; very hard when
dry, firm when moist, sticky when wet; very strongly
caleareons; caleinm carbonate occurs mostly as thin
seams and streaks: patchy clay films; iron maganese
stains.

ILDEFONSO FINE SANDY 10A (moda]) —The profile de-

E14NE1, see. 33, T. 7 N, R. 8 E. The

Al
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soil 15 well drained. It formed in mix od shoreline terrace
deposits, The site is an abandoned cultivated field on a
bench hetween nearly level shoreline terraces.

Ap—0 to 8§ inches, brown (7.5YI 5/4) fine sandy loam, dark
brown (T.0YR 4/3) when moist: weak, fine, granular
structure ; soft when dry, very friable when moist,
nonsticky when wet: fow waterworn pebbles; sfrongly
caleareous : abrupt boundary,

Al—S to 9 inches, pinkixh-gray {(T.0YR 6/2) fine sandy loam,
dark brown (7.50YR 4/2) when molst; moderate, fine,
eranular structure: =lightly hard when dry, very
friable when moist, slightly sticky when wet: few
wwatersworn pebbles: strongly caleareons; abrupt, wavy
bhoundary.

AC—O to 13 hrown (10YR 5/3) sandy loam, dark
braown 4/3% whoen molist Dmoderate, fine, gran-
ular structure; slightly hard when dry, very friable
when moist, slightly sticky when wet @ about 15 percent
it gravel: very strongly calcaveous; clear, wavy
boundary.

ea—13 to 19 inches, Haht brownish-gray (T0YR 6/2) gravelly
sandy loam, brown (10YR 5/3) when moist; weak,
fine, granular structure; slightly hard when dry, very
friahle when moist, nonsticky when wetl; many witer-
worn  pebh very  strongly  caleareous; caleium
carhonate occurs mostly in finely divided forms; clear,
wavy bhoundary.

C2ea—19 to 26 inches, pate-brown (10YR 6/3) gravelly sandy
Toam, brown (10YIR 5/3) when moist: weak, fine,
grauniar =tructure breaking to single grain; slightiy
hard when dry, very frinble when moist, nonsticky
when wot; many waterworn pebbles; very strongly
caleaveons; ealeium earbonate oceurs mostly in finely
divided formea; diffu=e, wavy bonndary

T1C--26 to 30 inches, very pale brown (10YR 7/3) «ilty clay
loam, light ,\‘(Hh)\\}»S hrown (10YR h/{} when moizt;
massive, breaking to weak, fine, granular structure:
hard when drey, very friable when moist, stieky when
wet: iron manganese stains; very strongly calcarcous:
calelim carbonate occurs mostly as soft concretions:
clear, wavy boundary.

I1C—35 to 46 inches, pale-brown (10YR 6/3) coarse sandy
loam, dark vellowish brown (T0YR 4/4) when moist;
single grain: slightly hard when dry, very friable
when moist, nonsticky when wet:; iron manganese
staing: few waterworn pebbles; very strongly cal-
careous: ahrupt, wavy boundnry.

IVC-—16 to 4S inches, light-brown (7.0YR 6/4) gravelly clay
Toam, brown {T.OYR 5/4) when moist; massive; hard
when dry, very friable when moixt, sticky when wet;
iy waterworn pebbles: iron manganes=e stains; very
strongly caleareos: caleimm carbonate oceurs mostly
as woft conceretions: abrupt, wavy boundary.

VOIS to 60 inches ) light-Drown YR G/4) clay loam,
brown (T.OYIRR 5/4) when moist; massive : hard when
dry, very friable when moist, sticky when wet; iron
manganese  stains:  few waterworn pebbles:  very
strongly ealearveows; calelum carbonate occurs mostly
as coft concretions,

OTERO TOAMY FINE 8AND (1 m]'modnl) ~The profile de-
seribed s in the NWYSWYREL, see, 34 TV 1T NL RS EL
The =oil is well drained to »um(*\\]mi “\< essivelv drained.
It formed in wind-reworked, mixed piedmont fd] 1 deposits,
The site is1n an area of native range on side slopes of roll-
ing, wooded hill

A0 to 4 inches, hrown (10YR 5/3) loamy fine <and, dark
brown (T0YR 4/8) when moist: weak, fine, crumb
s!l'm'{m’(\: “oft when dry, very friable when moist,
nonsticky when  wet:  weakly calearcous:  clear
houndary.

ATZ—4 to 15 inches, hrown (TOYR 5735 loamy fine sand, dark
hrown (10YIV +4/3; when molst: weak, fine. crumhb
stricture ; sHghtly hard when drey, very friable when
moist, sHehtly sticky when wet: strongly enleareons:
o dittle eatiche gravel: cleay boundary.

SURVEY

AC—15 to 32 inches, brown (7.50YR 5/4) fine sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
Lard when dry, very friable when moist, slightly
sticky when wet; strongly calearcous; a little caliche
gravel ; gradual boundary.

32 to 38 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) when moist; weak, medium to
conrse, subangular blocky structure; hard when dry,
very friable when moist, slightly sticky when wet;
strongly calearveous: few caliche pebblex; calcium
carbonate coatings on ped faces and in root channels;
clear houndary.

C2e0—38 to 42 inches, brown (7.3YR 5/4) heavy sandy loam,
dark brown {7.5YR 4/4) when moist; weak, medium
to coarse, subangular blocky structure ; hard when dry,
friable when moist, sticky when wet; strongly cal-
careous; few caliche pebbles; caleium carbonate coat-
ings on ped faces and in root channels ; clear boundary.

C3—42 to 52 incheg, brown {(7.5YR 5/4) loamy fine sand, dark
brown when moist; massive; slightly
hard when dry, very friable when moist, «lightly sticky
when wet; strongly caleareons; few caliche pebbles;
clear houndary.

HTCH—52 to 63 inches, brown (7.3YR 5/4) fine sand, dark
brown {(7.5YR 4/4) when moist; single grain; soft
when dry, very friable when moist, nonsticky when
wet: strongly caleareous; numerous waterworn lime-
coated pebbles: clear boundary.

ITC2-—63 to 78 inches, brown (7.5YR 5/4) fine sand, dark
brown (7.5YR 4/4) when moist; single grain; soft
when dry, very friable when moist, nonsticky when
wet ; weakly caleareous; clear houndary.,

TTIC—7S inches 4+, yellowish-red (5YR 5/6) fine sand, yellowish
red (3YR 4/6) when moist : single grain ; slightly hard
when dry, very frinble when moist, nonsticky when
wet; weakly calcareous,

Clea

PEDRICK LOAMY FINE SAND (mo«h]’) iThe profile de-
geribed is i the NE N NEY, sec. 1, T. £ N, RS E,
The soil is well drained. It formed in wind-reworked,
mixed sandy alluvium. The 11C horizons are generally
stratified and contain varying concentrations of lime, iron,
and salts, which partly accounts for the mottled colors. The
material in the ILC horizons consists of lacustrine sedi-
ments, deposited before the lake dried up. The site 15 1n an
area of native range on a shightly undulating lakebed
terrace.

A1—0 to 4 inchex, pale-brown (10YR 6/3) loamy fine saud,
dark Dbrown (I0YR 4/3) when moist: single grain;
loose when dry, loosc when moist, nonsticky when
wet; strongly ealcareous: clear bonndary.

AC—4 to 17 inches, brown (10YR 5/3) loamy fine sand, dark
brown (10YR 4/3) when moist ; single grain or \V(’llx,

eranular structure; =off when dry, very friable when
moist, nonsticky when wet; strong Ay ealea reous; clear
boundary.

C—17 to 21 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; single grain or mod-
erate, granular structure; soft when dry, very friable
when moist, nonsticky when wet ; strongly calcareous;
clear 1a<>m)d<nv

ITCTI—21 to 35 inches, very pale brown (10YR 7/3) fine sandy
loam or sandy «<lay loam, pale brown (T0YR 6/3)
when moist; very wealk, medimn, subangular blocky
structore: hard when dry, very friable when moist,
slightly sticky when wet; very strongly calcareous;
clear boundary.

T1C2-—35 to 56 inches, white (10YR 8/1) heavy c¢lay loam, light
eray {(10YR 7/1) when moigt, mottled with brownish
\(\l‘ow (10YR 6/8) when dry, yvellowish brown (10YR

S} when moist; massive; «lightly hard when dry,

hle when moist, sticky when wet: very strongly
calenreons ) iron manganese stains; elear boundary.

11C3 56 inches 4, light-gray (5Y 7/2) =ilty clay, light olive
cray (3Y 6/2) when moist, mottled with yellowish
brown (10YR 5/8) when dry, strong brown (7.5YR
5/6% when moist; massive; hard when dry, friable




TORRANCE AREA,

when moist, sticky when wet; very strongly calcare-
ous; iron manganese stains,

PeNrgrara wivn sanpy voan (modal).—The profile de-
geribed is in the NW1,SW17 sec. 14, T. 3 N, R. 8 1. The
soil is well drained. It formed 1n mixed piedmont fan
deposits washed mainly from sandstone and lIimestone.
Plant roots ave abundant to a depth of 31 inches, and there
are a few below that depth. The site 13 in an area of native
range on moderately sloping upland fans.

A1—0 to 4 inchey, brown (10YR 5/3) fine sandy loam, dark
vellowish hrown (10YR .i/i) when moist ; weak, fine,
granuiar structure; soft when dry, very friable when
moist, nonsticky when wet; noncaleareous; clear
boundary.

B31—4 to 12 inches, dark-brown (73YR «'i/-i) sandy clay loam,
dark brown (7.5YR 4/4) when moist; weak, medivm
and coarse, prirmatic structure Dbreaking to wenk,
medium, subangular blocky; hard when dry, friable
when moeist, slightly sticky when wet; patehy elay
films s noncaleareows; clear boundary.

B2t—12 to 20 inches, brown (7.0YR 5/4) heavy sandy ¢lay
Joam, dark brown (7.50YR 3/4) when moist: wealk,
coarse, prismatic structure breaking to moderate, fine
and medinm, subangular blocky ; very hard when dry,
very firm when moist, slightly sticky when wet; con-
tinuons  clay  films;  noncalcarcous; clear, wavy
boundary.

B3lea—20 to 31 Inches, brown (7.0YR 5/4) sandy clay loam,
dark brown DYR 4/4) when moist; weal, medium,
subangular hloc ky xﬁmtmo: hard when dry, friable
when moist, sticky when wet; patchy clny films:
strongly caleareons; calelum carbonate occurs as thin
geams and as soft concretions "'x"adtml boundary.

B32ca-—31 to 52 inches, strong-hrown ( 'R 5/6G) light sandy

clayv Jlonm, strong brown (7. )\'I{ 4/6} when moist
weak, medium, subangular blocky strae ture; «lightly
hard when dry, very friable when moist, slightly
sticky when wet; patehy elay films; strongly calear-
eous; calcium carbonate occurs mostly as soft con-
cretions; few krotovinas aduaal boundary.

52 to 62 inches -, mm\l h-gray (3YR 7/:} fine sandy
loam, light brown (7.0YR 6/4) when moist; massive;
hard when dry, friable when maoist, lightly sticky
when wet; very strongly calcarcous; caleimmn car-
bonate occurs mostiy in finely divided forms.

Tarra 1.0AM (nonnmd‘x]‘ —The profile dexcribed 15 1n
the SW1,SW1,SW1/ see. 9, T2 3 N, R. 12 E. The soil is
well drained. Ir h)lmwl m mixed piedmont fan deposits
from quartzite, schist, gneiss; igneous rock, and Iimestone,
Plant roots are abundant to a dopﬂl of 23 inches, and
there are a few below that depth, The site is in an area of
native range on gently sloping upland fans.

Al—0 to 5 inches, brown (10YR 5/3) loam, dark yellowish
brown (10YR 3/4) when moist; weak, very fine, gran-
ular structure; slightly hard when dry, very friable
whern moist, slightly sticky when wet; noncalearcous
clear houndary.

B1—5 to 8 inches, dark-brown (10YR 4/3) clay loam. dark
vellowish brown (10YR 3/4) when moist; wealk, fine,
subangular blocky structure breaking to moderafe,
fine, granular; slightly hard when dry, very friable
when moist, sticky when wet; noncalcarcous; abrupt
houndary.,

8 to 12 inches, dark-brown (7.5YR 4/3) heavy clay loam.
dark brown (7.3YR 3/3) when moist; weak, fine, pris-
matic structure breaking to moderate, fine and me-
dium, subangular blocky ; bhard when dry, firm when
moist, sticky when wet; continnous clay films; non-
calcareous: clear bmm(Lny,

B22t—12 to 18 inches, brown (TOYR 5/3) heavy clay loam,
dark brown (10YR 4/3) when moist: weak, medium,
prismatic structure hreaking to moderate, fine and
medinm, subangular blocky ; very hard when drey, firm
when moist, sticky when wet: continuons clay filmy;
weakly ealeareous; clear boundary.

Cea

D21t

NEW MEXICO 143

B3ica—I8 to 23 inches, brown (7.5YR 3/4) clay loam, dark
brown (7.5YR 4/4) when moist; weal, medium and
coarse, prismatic structure breaking to weak, fine and
medium, subangular blocky ; very hard when dry, firm
when moist, sticky when wet ; patchy clay films; very
strongly ealcarecous; few goft calcinm carbonate con-
cretions; clear, wavy boundary,

Bi2ca—23 to 33 inches, lHght-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) when moist; weak, medium and
coarse, prismatic structure breaking to weak, fine and
mediun, subangular bloeky ; very hard when dry, firm
when moist, sticky when wet; patchy clay films; §
krotovinas; very strongly calcarcous: many semihard
caleinm  carbonate  concretions;  gradual, wavy
boundary.

Cea—>33 fo 48 inches 4, white (10YR 8/1) loawmn, very pale
brown (10YR 7/3) when moist; nm,\,\l\ e hard when
dry ﬁm‘i»!o when moist, slightly sticky when wet:
few krotovinas; few waterworn pebbles; uppermost
3 inches cemented; very strongly calcareous; partly
indurated caliche.

Wirrarp roax (modal).—The profile described isin the

NI NEYNEL, sec. 36, T. 8 N., R. 8 I8, The =oil is well
drained. Tt ’fm'med in lacustrine sediments, and the strue-
ture of the Tower three horizons is characteristic of soils
formed in this kind of material. The site is in an area of
native range on a nearly level lake terrace.

A11—0 to 4 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark vellowish brown (10YR 4/4) when moist:
wealk, fine, granular structure; soft when dry, very
friable when moist, slightly sticky when wet: very
strongly caleareous; elear bounda r\‘

Al2—4 to 9 inches, pale-brown (10YR 6/3) very fine saudy
loan, dark grayish brown (I0YR 4/2) when moist;
massive or weak, fine, f.,"l”:],ﬂuhl]’ structure; soft when
dry, very friable when moist, slightly sticky when
wel; very strongly caleareous; clear boundary.

AC—9 to 15 inches, pale-hrown (10YR 6/3) very fine sandy
loarn, Drown (1OYR 5/3) when moist; massive, or
wenlk, fine, granular sh‘m'hn‘c; s0ft when dry, very
friable when moist, slightly sticky when wet: very
strongly caleareous; clear houndary.

(1—15 to 20 inches, pale-vellow (2.5Y 7/4) fne sandy loam,
Hght yellowish brown (2.5Y b/%) when moist; mas-
sive; soft when dry, very frinble when moist, slightly
sticky when wet; very strongly caleareous; clear,
irregular boundary.

(2—20 to 28 inches, pale-vellow (2.5Y 7/4) fine sandy loam,
light vellowish brown (2.5Y 6/4) when moist; mas-
s«ive, or wealk, coarse, subangular blocky structure;
«lightly hard when dry, friable when moist, slightly
sticky when wet; very strongly calcareows; abrupt,
frregular boundary.

THC—28 to 32 inches, white (2.5Y S/2) to pale-yellow (25
8/4) silty clay loam, light gray (2.5Y 7/2) to pale
vellow (2.8Y 7/4) when wmoist, mottied with olive
vellow (2.5Y G/8) when dry, light olive brown (2.0Y
5/6) when moist; weak, fine and medium, prismatic
structure  breaking to  wealk, medium, subangulay
Dlocky : hard when dry, friable when moi glightly
sticky when wet ; very strongly caleareous; iron man-
ganecee staing; cleay, irreguiar boundary.

[T1C--32 to 41 inches, white (2.5Y 8/0 to 8/2) sty clay loani
light gray (2.5Y 7/2) when moist; weak, fine and
medinm, subanguiar blocky structure; slightly hard
when dry, friable when moist, very sticky when wet;
very strongly calearvcous; clear, irregular boundary.

IVC—41 fo 35 inches 4+, white DY N 8/0) stratified silty
11t loam, and silty clay Joam that is light gray
7/2) when moist ) mottled with Hght gray (2.5Y
7/2% when dry, light brownish gray (2.5Y 6/2) when
noist; massive; soft fo very hard when dry. frinble
to dirm when moist, very sticky when wet s very
strongly calcareons; mnany soft concrefions of calcium
sulfate ; caleiwm carbonate oceurs in finely divided
forms ; iron manganese stains.
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Wirr rosu (11’10(1:11) The profile described is in the
NEYSEVNEY, see. 4, T. 6 N, R. § E. The soil is well
drained. Il formed in ml\e(l pwdm(mt fan deposits washed
from quartzite, schist, gneiss, igneous rock, and limestone.
Plant roots are zﬂmnd(mt, to a depth of 32 inches, and
there are a few below that depth. The sife 1s In an area
of native range on nearly le\el upland ridge crests
(elevation 6,200 feet).

SURVEY

Wi Loas (ﬂmdal) —The profile described is in the

NWNWL,SW1, sec., 13, 1.9 N, R 7 K. The soil is well
di ame\l It f(nmed in mixed p]ednnmt fan deposits washed
from quartzite, schist, gneiss, igneous rock, and limestone.
The site is in an area of native 1 range on gently sloping
upland fans.

A1—0 to 3 inches, brown (10YR 5/3) loam, dark brown (10YR
4/3) when moist; wealk, thin to medimu, platy struce-

All—0 to 2 inches, brown (7.5YR 5/4) Toawm, dark brown
(T.5YR -4/4) when moist; weak, medium, platy strue-
ture breaking to weak, very fine, granular; soft when
dry, very friable when moist, slightly sticky when wet:
noncaleareous ; abrupt boundary.

AT12—2 to 6 inches, brown (T.0YR 5/4) heavy loam, dark brown
(7.5YR 3/4) when moist: weak, thick, platy structure
breaking to moderate, fine, granular: ~oft when dry,
very friable when moist, slightly sticky when wet;
noncaleareous: clear houndary.

B21t—6 to 12 inches, dark-brown (7.5YR 4/3) clay loam, dark
reddish brown (5YR 3/4) when moist ; wealk, medium,
prismatic structure breaking to moderate, medinnm,
subangular blocky and moderate, fine, granular; hard
when dry, very friable when moist, sticky when wet ;
noncaleareons; continuous clay films; clear, wavy
boundary.

B22t—12 to 17 inches, brown (7T.5YR 5/4) elay loam, dark
brown (7T.0YR 4/3) when moist 1 wealk, medinm, pris-
matic stracture breaking to moderate, medinm, sub-
angular blocky : hard when dry, very friable when
moist, sticky when wet ; weakly caleareous; continuous
clay films; elear, wavy boundary.

B3lea—17 to 23 inches, brown (7.0YR 5/4) Tight clay Ioam,
dark brown (T.OYR 4/3) when moist: wealk, medinm,
prismatic structure breaking to weak, medium, sub-
angular blocky:; very hard when dry, friable when
moist, glightly sticky when wet ; very strongly caleare-
ous; many =oft concretions of caleinm carbonate:
nearly continunous clay films: clear, wavy boundary.

B32¢a—23 to 32 inches, brown (7.0YR 5/4) heavy loam, dark
brown (7.5YR 4/4) when moist : weak, medium, pris-
matic structure breaking to weak, medinm and conrse,
subangular blocky: very hard when dry, firm when
moist, slightly sticky when wet : very strongly caleare-
onx; ealeim earbonate ocenrs as thin seams and as
soft concretions; patehy eclay films; clear, wavy
houndary.

Cea—32 to B3 inches, white (T.5YR N &/0) heavy loam, light
brown {(7.0YR 6/4) when moizt : massive; hard when
dry, very friable when moist, slightly sficky when wet ;
very strongly caleareouns: calcium carbonate occurs in
finely divided forms; gradual, wavy boundary. {(This
horizon was analyzed in two parts.)

53 to 62 inches, pinkish-white (7.5YR 8/2) heavy
loam, light brown (7.5YR 6/4) when moixt; massive
Lo weak, medium, granular structure ; hard when dry,
very friable when moist, «lightly sticky when wet:
very strongly caleareous; caleinm carbonate oceurs as
«oft coneretions; iron manganese stains; gradual,
wavy boundary.

B22bea—~62 to 71 inches, pinkish-gray (7.50YR 7/2) heavy loam,
brown (7.5YR 5/4) when moist; massive to weak,
medium, granular structure; very hard when dry,
firm when moist, «lightly sticky when wet: very
strongly calcarcous; few soft calcinm carbonate con-
cretions; few iron manganese stains: abrupt, wavy
boundary.

71 to 84 inches, reddish-brown (5YR 5/4) clay Toam,
reddish brown (3YR 4/4) when moist; moderate, fine,
subangular blocky structure: very hard when dry,
firm when moist, sticky when wet ; weakly caleareous
patehy clay filims: some iron maganese stains: vertical
pockets of massive caliche that is white (3YR 8/1) to
pinkish gray (5YR 7/2) when moist and is hard when
dry, very friable when moist, and slightly sticky when
wet.

B21bea

T1B2thea

ture breaking to weak, fine, granular; soft when dry,
very friable when moeist, slightly sticky when wet;
noncalcarcous; clear boundary.

3 to 7 inches, dark-brown (7.5YR 4/4) heavy loam, dark
brown (7.0YR 3/4) when moist; moderate, coarse,
prismatic structure breaking to weak, fine to medium,
subangular blocky; slightly hard when dry, very
friable when moist, sticky when wet; patchy clay
films ; nonealearcous ; clear boundary.

B22t—7 to 11 inches, reddish-brown (GYR 4/3) clay loam,
dark reddish brown (OYR 3/3) when moist; moderate,
coarse, prismatic structure bhreaking to moderate, fine
to medium, angular and subangular blocky ; very hard
when dry, friable when moist, sticky when wet; con-
tinuonus (la,\ films 1101)(“11((1100115; ¢lear boundary.

B3—11 to 17 inches, brown (T.5YR 5/4) clay loam, dark brown
(T.5YR 4/4) when moist; weak, coarse, prismatic
structure breaking to weak, fine to medium, subangular
blocky ; very hard when dry, friable when moist, sticky
when wet ; continuous clay films; noncalcareous; clear
boundary.

B31ea—17 to 26 inches, reddish-brown (5YR 5/4) loam, red-
dixh brown (5YR 4/4) when moist; wealk, medium,
subangular blocky structure: very hard when dry,
friable when moist, slightly sticky when wet: lime
coatings on ped faces: nearly continuons clay films;
weakly caleareous: clear boundary.

Ba2¢a~-26 to 32 inches, reddish-brown (3YR 5/4) loam, reddish
brown (YR 4/4) when moist; masgive, or weak,
conrse, subangular blocky structure; very hard when
dry, friable when moist, slightly sticky when wet; lime
((mtm“\ on ped ’H(('\. few lHme concrefions; patchy
clay films; weakly caleareous: clear boundar y

(lea—32 to 42 inches, pinkish-white (5YR 8/2) leam, pinkish
gray (DYR ¢/’) when moist; massive; bard when dry,
friable when moist, nonsticky when wet; lime occurs
in finely divided 1‘(»1'111,\*; very strongly caleareous;
clear, wavy boundary.

2ea-—42 to 53 inches -, pm\l\h ~eray (5YR 7/2) loam, light
reddish brown (OYR 6/4) when moist; massive;
slightly hard Wh(-n Qry, very friable when moist, non-
sticky when wet; lime occurs in finely divided fmmx

very strongly calearvcous,

Wrirr roan (nonmodal) ~—The profile described is in
the SW1/NE1,NW14 see. 16, T. 5 N.. R. 6 . The soll is
well drained. It formed in predmont fan deposits washed
from quartzite, schist, pueiss, igneous rock, and limestone.
The site is in an area of native range on upland fansin the
foothills of the Manzano Mountaing (elevation 7,200 {eet).

A1—0 to 3 inches, brown (7.5YR 5/4) Toam, dark brown (7.5YR
4/23 when moist ; wealk, thin, plah structure breaking
to weak, fine, g‘r:lmﬂ.n ; \]}f}hfl) hard when dry, very
friable when moist, slightly sticky when wet; noncal-
careous; clear boundary.

3 to S inches, reddish-brown (5YR 4/4) light sandy clay
loam, dark reddish brown (HYR 3/4) when moist;
weak, fine and medium, privmatic structure breaking
to weak, fine and medinm, subangular bloeky; hard
when dry, very friable when moist, slightly sticky
when wet; noncalcarcous; patchy clay films; clear
houndary.

B2t—8 to 12 inches, dark reddish-brown (5YR 3/3) clay loam,
dark reddish brown (5YR 3/3) when moist; weak,
fine and medinm, prismatic structure breaking to mod-
erate, fine and medium, angular and subangular
blocky; very hard when dry, firin when moist, sticky
when wet ; noncaleareous; continuous clay films; clear
boundary.

Bl
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B3—12 to 22 inches, reddish-brown (5YR 4/4) «ilty elay loam,
reddish brown (OYIRR 4/3) when moist; moderate, me-
dium, angular and subangular blocky structure; very
hard when dry, friable when moist, slightly sticky
when wet; noncalcareous; continuous clay films:
abrupt, wavy bhoundary.
22 1o 29 inches, brown (7.5YR 5/4) heavy loam, dark
brown (7.5YR 4/4) when moist; weak, fine and me-
dium, subangular blocky strueture; very bhard when
dry, frianble when moist, slightly sticky when wet;
strongly caleareous; caleiwm carbonate occevrs ax thin
seams ; patchy clay films; clear boundary.

B21thea—29 to 37 inc hes, reddish-brown (BYR 5/4) clay Toam,
reddish brown (HYR 4/4) when moist: moderate, fine
and medium, angular and subangular blocky strue-
ture; hard when dry, friable when moist, slightly
sticky when wet; strongly calearcons: caleium car-
bonate occurs as thin scams; patehy clay filins; grad-
ual boundary.

B22th—37 to 47 inches, reddish-brown (OYR 5/4) clay loam,
redddish brown (5YR 4/4) when moist; moderate, fine
and medinm, angular and subangular blocky structure ;
hard when dry, very friable when moist, slightly sticky
when wet:; calearcous; noncalcareons inside peds:
patchy clay films: ivon manganese and organic stains
a thin laver of waterworn gravel occurs above this
horizon in oppoxite end of pit; clear boundary.

Babea—47 to 62 inches, vellowish-red (3YR 5/6) c¢lay loam,
yellowish red (OYRR 4/6) when moist; moderate, fine
and medinm, angular and subangular blocky strue-
ture; hard when dry, very friable when moist, sticky
when wet; caleareous: noncaleareous inside peds:
patehy clay films: iron manganese and organic stains:
caleinm carbonate oceurs as soft coneretions; clear
houndary.

Chea—~62 to 84 inches,

Albcea

reddish-vellow {(JYR 6/8%) elay loam,
vellowish red (YR 5/8) when moist; moftled with
pinkish white (JYR R/') to pink (YR 8/3) when
maoist; massive, or weak, fine and wedium, subangular
1)1(»<'k3 \hﬂ(tm(‘f hard when dry, friable when moist,
slightly sticky when wet: very strongly calcarcous:
calcium carbonate occurs in finely divided forms and
as soft concretions ; patehy elay films.

Additional Facts About the Area

This section gives general facts about the Torrance
Area. It briefly disensses the history and development of
the Area, ranching and farming, and other subjects of
general mterest. The agricultural statistics used are from
the Bureauw of the Census

History and development

The early inhabitants of the Torrance Area were
Pueblo Tndians, When explorers visited the Avea in the
16¢h (f(’ll(illl‘_\', they found the Indians living m “many-
storied houses” along the eastern side of the Sierra Morena
Mountains, now called the Manzano Mountains. Early in
the 17th century, Spanish missionaries founded mission
churches near Abo, Punta de Agua, Manzano, and Tajique.

The Tndians raised turkevs and cultivated maize, beans,
‘m(l gourds on soils m,\lwwd in this survey as the Witt-
Wilcoxson-Turkevsprings association. They were a peace-
loving people and were not prepared to defend themselves
awnnst the roving bands who attacked time after time
until the Pueblos eventually fled across the Rio Grande.
They returned to the area around Manzano early in the
18th century and began rebuilding their homes.

White settlers began arriving in the 1Sth century. They
were mostly sheep ranchers, and their flocks ronmed freely
The sheepmen were gradually displaced by homescekers
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early in the 19th century. Some of the settlers established
sawmills in the Manzano and Gallinas Mountains and cut
lumber from logs harvested mainly from Tampico soils
of the mountain valleys, for use in building homes, barns,
and corrals. Remmants of some of these sowmills ean stlll
be found along the major roads leading into the monuntains.
Before the coming of the railroads, the salt lakes in the
Willard-1ldefonso-IKarde association provided most of the
salt supply for northern New Mexico. The salt was carried
i wagons to Santa Fe and nearby [)omt% where 1t was
traded for erain and other supplies. Some of the salt was
transpor ted south into Mexico. The evaporation beds used
for collecting the salt ave still discernible at La Salina
Grrant, east of Willard.

Torrance County was organized in January 1905 from
parts of Valencia, Lincoln, "Soc orro, and Bernalillo Coun-
ties. A modern u)mth(mﬁ(‘ was construeted 1n Estaneia, the
county seat, in 1910.

The 1)o[m](111(m of Torrance County grew 1 dpldlv with
the coming of the railroads, and by 1910 had reached a
peak of 10,119, Tt has 01&(111&1]\ decreased since that time
to the 1960 census h;,:me of 6,497,

Ranching and farming

The Torrance Area is primarily agricnltural. The 1964
Census of Agni e ulture ;h()\\'@d 203 farms 1 Torrance
County. Most of these are operated by then owners. The
average size of the farms is about 4,600 acres. There were
103 mw*ell(mmn\ and unclassified lannx The other farms
were classified as follows:

Type No. of Jarms
Cash-grain S 12
Cotton - 1
Field crops other than cotton_ S 3
General I 16
Dairy _ e 16
Tivestock oﬂlm fh‘m (Lm\ e 142
Livestock ranches._______ . _ R, 132

The production of livestock, mainly beef cattle and
sheep, is the major enterprise in Torrance County. Here-
ford and Angns ave the common breeds of beef animals,
and Tlolstein the most common dairy breed. The 1964
census shows 26,214 cattle and calves in the county, 620
milk cows, and 22,667 sheep and Tambs. Quarter horses and
thoroughbreds are common.

The acreage of the principal crops grown in Torrance
County in 1964 is given in the following list.

Crop Aeres
Alfalfa or alfalfa mixtures.______ e 2,976
Wheat, winter_... HRO
Corn for «ilage_ 1. 068
Corn for grain_. K64

Beans R s

Potatoes, hl\h . 558
\molmm for grain.. 269
\m"lmm for &lld:w, 40
darvley .. [ I, 435

Alfalfa is the nm]()r Crop. M()&t of it Is grown on soils
of the Manzano, Willard, and Witt series. Some is orown
in irrigated pastures with a mixture of orchardgrass and
bromegrass. Most is cut and baled for hay. Some (Llll‘\lnon
chop alfalfa for silage or feed it freshly chopped from
the field.

Winter wheat is suited to the Witt, Manzano, Clovis,
Penistaja, \Vllcoxson, and Alicia soils, and there is usually
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enough winter moisture to get the stand established. Some
spring wheat is erown, but it is difficult to establish stands
because rainfall is low in spring and the winds are strong.
The acreage of wheat bas decreased by about 90 percent
since 1950, Most of the wheat crop is grown without
irrigation,

The acreage of corn grown for s‘ihwe and gram decreased
during the late 1940%s and early 1950°s . In recent vears the
acreage has been increased hecause dair ving has nereased
and more feed is noodod ‘or cattle. Corn s grown for silage
on irrigated soils of the Witt, Manzano, and Will Jard

series. Corn grown for grain is px oduced on both irrigated
dnd mmnazm‘d soils of the Witt, Manzano, Willard, and
Wilcoxson series,

Pinto benn;\t were once the principal cash crop grown on
soils of the \Viﬁ!Har\'m' Manzano association and the
Witt-Wilcoxson-Turkevsprings association, but low rain-
fall, crop disease, and insects have forced farmers to reduce
the acreage, and pinto beans are now of only minor impor-
tance. In vecent vears most unirri(mtod areas have been
reseeded to ns itive grasses. Some areas of Witt and Alicia
soils in the foothills of the Manzano Mountains ave nsed
for pinto beans, wheat, corn, and sorghum,

Trrigation was attempted as early as 1906, but it was
not until the drought of the 1930% that ser ious interest in
h‘ri;rm'«m developed. \I:mv wells have been drilled since
that time, and the major }mxt of the farming area of the
Witt-Harvey-Man /,(mo association 1s now irrmgated. There
were 67 irr 1<um>d farms i Jn 'I orrance (! (mnt\' in 1964, all in
the west-central part of the Avea and near the western
edge of the W 11 ard-Tl l(donsol\mde association. The aver-
age size of these farms is 136 acrves, Alfalfa, corn, potatoes,
and pinto heans are the main irvigated crops. Most of the
irrigation water comes from wells, A few small fields near
Manzano ave irvigated from a spring-fed lake.

Potatoes and sugar beets are grown under irrigation,
mostly nnder contract with a processing company. Red
and white potatoes are commonly grown on Witt and
Manzano soils. Su;:m' heets ‘11'0 grown mainly on the more

lkaline areas of Willard soils and on Manzano and Witt
soils. Other ﬁ"u(tk crops, such ag onions, lettuce, and earrots,
are suitable for the soils of this Avea, but the small demand
does not warrant their production,

Sorghum is produced for grain, silage, and bundle feed.

Most of the arain and hundle feed is produced on Manzano
woﬂs without Jnlanfmn but sorghum for silage is grown
on 11‘11;1(1‘(0(1 soils, mainly those of the Manzano, W lﬂ(nd,
and Witt series. The growing season is often too short for
cood vields of grain: vields of sorghum grown for silage
are often less than vields of corn.

I»nloy is grown mostly under irrigation on areas of
Willard and Manzano soils and is used for feed and as a
cash crop. The acreage is small.

Industry, transportation, and markets

The Torrance Area has few industries and none that
employ large numbers of workers. There is a cement-
processing plant, a garment factory, a feed mill, and plants
where beans and potatoes are cleaned and sacked for
marketing.

Gravel, munly for use i road and highway construe.
tion, 15 excavaled Trom areas of Hdefonso and Dean soils.
Logging companies harvest timber, mostly diseased and
mature trees, from the mountainous areas., Posts and fire-
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wood are cut from stands of pim on, iuniper, and oals,
mainly on Pinon and Laporte soils 101' ocal consamption
or for marketing ne arby.

The Area has good transportation. Two railroads and
three bus lines are operlted Good Federal and State high-
ways provide access to all communities.

Livestock is trucked to Albuquerque, 40 miles northwest
of Iistancia, for auction or is shipped by rail or truck to
markets at Clovis, Milk 1s collected daily from daivy farms
and trucked to Albuquerque and Santa Fe for processing.
Sugar beets ave }nppcd by rail from Moriarty to mar kets
in Colorado. Wheat is marketed in Mountainair and
Estancia. Most of !]m hay, corn, and sorghum crop is
processed by a 'J’eo:'{ mill at Bstancia, mainly for use within
the Area. Soils of the Witt-Harvey-Manzano association
and  the Willard-Tldefonso-Karde association, which
produce most of the farm products, arve convenient fo
transportation and marketing facilities.

Ground water

The recharge of ground water in the Torrance Area
results partly from local precipitation and partly from
runoff’ from the \Lm/ ano and Gallinas Mountaing and
from the Pedernal TTills. The effect of local precipitation is
generally slight, especially at the Tower elevations, because
most of the rainfall evaporates or is used by plants. Run-
off from the mountains is the more mzp(nt mt source,

The amount of ground water and its quality vary con-

siderably from one ])Id( e to another.

In the Manzano Mountains and the Pedernal Tills and
in areas arvound Lobo Tl and Chameleon I1ill, the
Precambrian rocks are a source of small to moderate quan-
tities of \\'df(’l' In some of the adjacent areas, the water-
bearing strata are Precambrian rocks overlain by Permian
rocks (7.4).

The principal aquifer underlying the Witt-Wilcoxson-
Turkeysprings association, in the northern part of the
Manzano Mountains and eastward to the Tstancia Take
Basin, 1s the upper arkosic limestone member of the
Madera formation. This aqui‘f’or is o source of water of
satisfactory quality for livestock and for domestic wells,

In the area south of Manzano and north of the Chupa-
dera Mesa between tho Manzano Mountains and the
Iistancia Lake Basin, the Abo formation supplies water
suitable for livestoclk d]ld for domestic wells,

The Yeso formation, which overlies the Abo formation,
is the principal aquifer in about half of the Torrance
Area. It occurs mainly in areas of the La Fonda-Alicia-
Rock outerop association and is a souree of water for stock
wells throughout most of the outerop area. It is also a
source of water for public-supply wells near Mountainair
and for irrigation wells in a small area south of Lobo T1i11.
Becanse of 1ts chemical guality, the water fmm most wells
tapping the Yeso form‘ihou is undesirable for drinking
or irrigation, but it is usable for watering livestock. Ihe
(rlorieta &(mdsfone member of the San Andres for mation,
which overlies the Yeso formation in an area north of
Moriarty, is a source of irrigation water in that area

In the northeastern corner of the Torrance Area, beds of
the Dockum group bear water of good quality at depths
of Tess than 300 feet. The valley-fill (iﬂm\; s west of the
Fstancin Lake Basing underlyving areas of the Witl

Harvey-Manzano association and the Witt-Wileoxson
Turkeysprings association, furnish water for irrigation
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and other purposes in the west-central part of the Area.
Most of these wells range from 100 to 300 feet in depth.
The nonpumping water levels in most of the irrigation
wells range from 10 to 150 feet, and in most of the stock-
water wells, from 10 to 250 feet.

Generally, water from wells west of State Highway 11
is chemically satisfactory for drinking, for watering
domestie livestock, and for irvigation. In areas east of the
Highway, in the Willard-Ildefonso-ICarde association and
particularly in the vicinity of the playa lakes, the water
1s generally undesirable or unsatisfactory for drinking, for
most domestic nses, and for irvigation, but it is satisfactovy
for watering livestoel,

The igneous and metamorphic rocks underlying the Pe-
dernal Hills are the water-bearing sirata that supply wa-
ter for livestock and domestic wells in the Clovis-Otero-
Rock land association, Wells in this area range from 53
to 405 feet in depth, and water levels range from 34 to
360 feet below the surface, Chemically, the water is gen-
erally satisfactory for livestock, for irrigation, and for
most domestic uses, but in places it is undesirable for drink-
ing, Obtaining good water is more difficult in this part
of the Torrance Avea than in any other,

In the eastern uplands the Yeso formation is the prin-
cipal aquifer. The depth of the wells in these areas ranges
from T to 3,600 feet, and water levels range from 72 to
940 feet. In chemieal quality, the water varies widely: the
worst is unsatisfactory for drinking and for most domestic
purposes but is satisfactory for watering livestock and for
irrigation. The yield is suflicient to supply windmills.

The Yeso formation is also the principal aquifer under-
lying the northern end of the Chupadera Mesa. Wells
range from 250 to about 970 feet in depth, and water levels
range from 200 to about 750 feet. Chemically, the water
is not satisfactory for drinking or domestic use, but it is
suitable for watering livestock.

The prineipal aquifers underlying the Encino Lake
Basin are Preenmbrian rocks in the western part of the
Basin and the Yeso formation in the other parts. Wells
furnish water for livestock, for domestic purposes, and for
railromad supply. The depth of the wells ranges from 24 to
640 feet, and water levels range from 18 to 540 feet. Chem-
ically, the water is satisfactory for livestock, but it is not
satisfactory in all places for drinking, for domestic use,
or for irrigation.

Recereation

The Forest Service has developed several areas in the
Wilcoxson-Supervisor-Pino association for eamp grounds
and picnie facilities. The more important of these are
Fourth of July Springs along the Tajique-Torreon loop
road, the Capillo enmpgrounds, the Red Canyon camp-
grounds in the Manzano Mountains, and the Red Clound
Canyon campgrounds in the Gallinas Mountains, Roads to
these areas are well maintained.

Manzano Lake (fig. 38), near the community of Man-
zano, is open to fishermen the year around, as is Tajique
Creek, west of the community of Tajique. These waters
are stocked with trout several times a year by the New
Mexico Department of Game and Fish.

Deer are numerous in the Torrance Area. Soil associa-
tions 3, 5, and 9 in the Corona area of the Gallinas
Mountains are popular hunting grounds for local and out-
of-State hunters. Soil associntions 2, 3, w4 in the foot-

Figure 38.~Manzano Lake, fed by tspring waler and stocked with
trout.

hills of the Manzano Mountains ave also popular. There
are good populations of mourning doves and plains jack-
rahbits, In most years there arve enongh wild turkeys in
the mountainous aveas for hunting. Sparse populations of
antelope roam the soils of the Clovis-Otero-Rock land asso-
ciation, but hunting permits are seldom issued.

Ruins of many Indian dwellings and villages are pre-
served in the Torrance Area. The Gran Quivira Ruins
(fig. 39), about 25 miles sonth of Mountainair on State
Iighway 10, have been designated as a National Monu-
ment. The National Park Service maintains a museum on
the site, as well as campgrounds nearby. It supervises all
excavations in the aren surrounding the ruins. Thousands
of visitors come each year. '

The Abo Ruins, about 9 miles southwest of Mountainair
on U.S. Highway (0, and the Quarai Ruins, abont § miles
north of Mountainair on State Highway 10, have been des-
ignated as State Monuments. These monuments also attract
many visitors each year.

Two fire lookout stations, one on Capillo Peak in the
Manzano Mountains and one on Gallinas Peak in the Gal-
linas Mountains, are manned during the fire hazard season,
usually in June, July, and August. These lookout stations
are open to the public when they are staffed. They provide
exceptional views of scenic arens, The stations are accessi-
ble by good roads.

Figure 39.—Part of the Gran Quivira National Monument. This

structure is one of the “many-storied houses” occupied by Pueblo

Indians in the early 1600°s. The soils surrounding the ruins are of
the Chupadera and Otero series.
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Glossary

Air-dry. To dry or dehumidify forage or hay by means of natural
air movement, often in the open.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil that has so high a degree of alkalinity (pIl 83 or higher)
or so high a percentage of exchangeable sodivm (15 percent
or more of the total exchangeable bases), or both, that the
erowth of most crop plants is retarded.

Aspect. The divection toward which a
exposure,

slope faces. Synonym
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Caliche. A more or less cemented deposit of calcium carbonate in
many soils of warni-temperate arens, as in the Southwestern
States. The material may consist of soft, thin layers in the
=oil or of hard, thick beds just heneath the solum, or it may be
exposed at the surface by erosion.

Chiseling. Breaking or loosening subsoil with a chisel cultivator
or chisel plow.

Clay. As a so0il separate, the mineral soil particles less than 0.002
millimeter in diameter. As a xoil textural class, soil material
that is 40 percent or more clay, less than 45 pereent sand, and
less than -0 percent silt.

Clay film. A thin coating of ¢lay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin,

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes,

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors, cousisting of concentrations of compounds or of
x0il grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcdum car-
bonate and iron oxide are exaples of material commonly
found in concretions,

Consistence, soil. The feel of the soil and the eaxe with which a
bnp can be crushed by the fingers. Terms commonldy used to
describe consistence are—

Loose—Noncoherent ; will not hold together in a mnass

Friable~—When moeist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firpr—When moist, crushes under moderate pressure befween
thumb and forefinger, but resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderite pressure but
can be pressed into a Inmp; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant {o pressure; can be
broken with difficnlty between thumb and forvefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Tard and brittle; little affected by moistening.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that ix built to divert runoff from its natural course and,
thux, to protect downslope areas from the effeets of such runoff.

Emergency tillage. Cultivation by listing, chiseling, pitting, basin
listing, or other means to roughen the xoil surface for temporary
control of wind erosion.

Eolian soil material. Soil parent material accumulated through
wind action; commonly refers to sandy material in dunes.
Erosion. The wearing away of the land surface by wind, running

water, and other geological agents.

Fallow. Cropland left idle in order to restore productivity, mainly
through accumulation of water, nutrients, or both. The soil
ordinarily is tilled for at least one growing season to control
weeds and to add in the decomposition of plant residue.

Half-shrub. A perennial plant having stems that are more or less
woody at the base.

Headcut. A vertical cut caused by water erosion at the head of a
gully.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristics produced by soil-forming
processes, These are the major horizons.

O lorizon. The layer of organic matter on the surface of a mineral
soil. This layer consists of decaying plant residue.

A horizon. The mineral horizon at the surface or just below an O
horizon. This horizon is the one in which living organisms
are most active and therefore ix marked by the accumulation
of humus. The horizon may have lost one or more of the
following: soluble saltg, clay, and sesquioxides (iron and
aluminum oxides),

B horizon. The mineral horizon below an A horizon. The B horizon
iz in part a layer of change from the overlying A to the under-
Iving ¢ horizon. The B horizon also hag distinctive character-
isties eaused by (1) accumulation of clay, sesquioxides,
humus, or some combination of these: (2) prismatic or blocky
structure; (3) redder or stronger colors than the A horizon;
or (4) some combination of thexe, Combined A and B horizons
are usually called the solum, or frue soil, If a4 =oil lacks a B3
horizon, the A horizon alone is the solum.,
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C liorizon. The weathered rock material immediately beneath the
solum. In most soils this material is presumed to be like that
froni which the overlyving horizons were formed. If the ma-
terial is known to be different from that in the solum, a
Roman numeral precedes the letter €

R layer. Consolidated rock bencath the soil. The rock usually
underlies a C horizon bot may be immediately beneath an A
or B horizon,

Internal soil drainage. The downward movement of water through
the «oil profile. The rate of wmovement is determined by the
texture, structure, and other characteristies of the =oil profile
and underiyving layers, and by the height of the water table,
cither permanent or perched. Relative terins for expressing in-
ternal drainage ave none, very slow, slow, mediwm, rapid, and
very rapid.

Leached soil. A s0il in which most of the soluble materials have
been removed from the entire profile or have been removed
from one part of the profile and have acenmulated in another
part.

Listing. The opening of a furrow several inches deep with an im-
plement that throws the soil to either side.

Loess. A fine-grained eolian deposit consisting dominantly of silt-
size particles,

Ped. An individual natural soil aggregate, such axa erumb, a prism,
or a block, in contrast to a ¢lod.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pIl values, A soil that tests to pIl 7.0 is precisely
neutral in reaction, because it is neither acid nor alkaline. In
words, the degrees of acidity orv alkalinity arve expressed thus:

pH pIl
Extremely acid______ Below 4.5 AMildly alkaline_____ 741078
Voery strongly acid... 4.5to 5.0  Moderately alkaline. 7.9 to S84
Strongly acid_ hltesd  Strongly alkaline_._. 8.5t0 9.0
Medium acid - b6 to 6.0 Very strongly 9.1 and
Slightly acid.____.... 61to65 alkaline. higher
Neutval - 6610173

Relief. The eclevations or inequalities of a land swrface, considered
collectively.

Saline soil. A soil that contains soluble salts in amounts that im-
pair growth of plants but that does not contain excess ex-
changeable sodium.

Saline-alkali soil. A soil that contains a harmful concentration of
satts and exchangeable sodiumn; or one that contains harmful
salts and 1s strongly alkaline in reaction; or one that contains
harmful salts and exchangeable sodinm and is strongly alkaline
in reaction. The harmful substances are in siceh a loeation in
the soil that growth of mos=t crop plants is less than normal.

Sand. As a soil separate, individual rock or mineral fragments
ranging from 0.05 millimeter to 2.0 millimeters in diameter.
Most sand grains consist of quartz, but sand may be of any
mineral composition. As a textural clasg, soil that is 85 per-
cent or more sand and not more than 10 percent clay.
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Silt. As a «oil separate, individual mineral particles that range in
diameter from the upper limit of c¢lay (0.002 millimeter) to
the lower limit of very fine sand (0.05 millimeter). As a tex-
tural class, soil that is 80 percent or more silt and less than
12 percent c¢lay.

Slickspots. Small areas that are slick when wet beeause they con-
tain excess exchangeable sodinm, or alkali.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of clinate and living mafter acting upon par-
ent material, as conditioned by relief, over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of =oil formation are active. The solum
in a mature soil includes the A and B horizons, Generally, the
characteristics of the material in these horizons are unlike those
of the underlying material. The living roots and other plant and
animal life characteristic of the soil are largely confined fo the
solun.

Stratified. Composed of, or arranged in, strata, or layers, such as
stratified alluvinm. The term is confined to geological material.
Payers in ~oils that result from the processes of goil formation
are called horizons; those inherited from the parent material
are called strata.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoiu-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platly (laminated), prismatic
(vertical axis of aggregates longer than horvizontal), columnar
(prisms with rounded tops), diocky (angular or subangular),
and granular. Structurciess soils are either (1) single grain
{(each grain by itself, as in dune sand) or (2) massive (the
particles adhering without any regular cleavage, as in many
claypans and hardpans).

Subseoil. Technically, the B horizon
below plow depth.

Substratum. Any laver beneath the solum, or true soil.

Texture, soil. The relative proportions of sand., xilt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, arc sand, loamy sand,
sandy Lo, loam, silt loam, silt, sandy clay loam, clay loamn,
silty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be turther divided by
specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth ix nonfriable,
hard, nonaggregated, and difficult to till.

Weathering. All physical and chemical changes produced in rocks
at or near the earth’s surface by atmospheric agents. These
changes result in more or less complete disintegration and de-
composition of the rock.

roughly, the part of the profile




GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit in the section '"Descriptions of the Soils,"
beginning on page 14, and the description of the series in the section "Morphology of the Soils," beginning on page 114. Addi-
tional information is given in tables as follows:

Acreage and extent: table 4, page 14. Engineering uses of soils: tahle 9, page 78;
Estimated yields (dryland): table 6, page 67, table 10, page 80; and table 11, page 90.
Estimated yields (irrigated): table 7, page 72. Analytical data for selected soils: table 13, page 136.

Dashed lines indicate that the soil was not assigned to a group in that particular classification.

Capability unit Timber Capability unit Iiﬁz§{1
suitability p ) suit ty
De- Dryland Irrigated Range site group scgiﬁcd Pryland Irrigated Range site group
Map sc:;bed Climate Climate MR : . o [Climage Climate
symbol Mapping unit page |zone 4 Page |zone 5 Page |Symbol Page |Name Page |Number Page el i A page |zone 4 Page zone 5 Page (Symbol Tage |Name Page |Number Page
1 I i i i LT =0 =1 B3 |eca=—== i
Al Alicia loam, 1 to 6 percent slopes---------——-——- 15 |1ve-3 62 |vis-2 64 |---—-- - | Loany 57 | == == i Ifg:;;gs§‘?§“2’2254;°12;m‘ ;e i Vie=l 65 Sandy L
B e s i e s e o o »
e o e TSRS . . = |vossy 66 |sseees -- |Hins o | 2 = o njj‘;g,‘:z;‘;;;‘;‘;;;;";;;;"5';;';";;;;;; """" 25 VIe:2 64 | VIe-2 64 |Tile-6 7O |Eimy Bl = ==
Soil areas-——--————-—rr——r—————e e - | == -- |ViIe-1 65 |[e===-e -- |Hills 57 — == s — f‘.h__: ________ f _____ o VI .
Bs  Bernal-Slickspot cOMplex---=--==--==sc=mmemmmnn T N [ - |Vvis-4 65 |------ -- | Loamy 57 e = - BT T ) e = e-2 64 e = Limy 57 = =
Bt Bﬂmal*TrﬂVessilla fine sandy loams--------=---~ 16 Where 510]135 is mor;e than 2 percent-------—- - :::::: :: :::::: :: ]:VQ‘_!I 71 ::::::::::::::::: :— e -
Beral AOLI=s==omeee e s o pgl 0 (NIiaTd 6y | =ssees == |Loany 57 - —d Im Ildefonso loamy fine sand, 0 to 5 percent
Travessilla soil-eccccccccccccccccccccncana - VIIs-1 66 Vils-1 66 | ------ Al Shallow Sandstone 58 oz et slopes ! 26 Vie-1 63 Sandy 58
Bu Blown-out land----=-c---=cmmcmmomm e oee e 17 Vis-3 65 |VIs-3 65 | mmm-m- -- |Salt Flats 58 . . & o e e sttt e s e S| e = 2=l B |esaess - -- -~
Ca  Capillo loam, 15 to 50 percent slopes----------- 17 |ViIe-5 65 |----—-- N [—— S P —— - 2 74 s Ilg§:°::f_ff?ff_ff?f{_fff?:_f?-ff_f?‘ffrcf“t RN [P )
Ce Carnero loam, 3 to 8 percent Slopes------------- L R -- | VIs-4 65 | ------ -- | Loamy 57 - -- i Je;klg s516v clay Sonmc: 38 fordd crce;; """" = 0 L O R -- |Hills 57 == ==
Cg  Chilton gravelly loaMe=s=s-=s-sms=ssms==smmvass 18 [VIs-1 64 [VIs-1 64 |-----= -= [Shallow 58 | - .- e o e e wri ool el 2o JINSUINWAY, WEUS 5 %R
Cl Chi:EOHQEE-Ef?ff-ffT?Efflﬁf-f?-?-fffffff ________ o Ka  Karde loam, Salin@-=-==ceccocaooommoae .. b Y PR— -- | VIIs-4 66 |------ -- | Salt Flats 58 - --
Kiltﬂﬂ T E e e S e e e S T S ot I (| . = Vis-1 64 | cenaae =i Shallow S8 —— . Kd Karde-Willard loams, saline------=-e--emcommaaa- 27
Lo Ponda 80 ]l-——cecrmus i mm e i o e PR || S - Vis-1 "7 QN [P—— . Lua.my 57 S it Karde s0il----commmmmmmm e e P L = VIIS‘4 L == Salt Flats 58 — =
Cm  Chupadero loamy fine sand, S to 15 percent HLIEArS: 2011 sitos ot s s i ol 3 -~ | VIs-3 65 [------ -- |Salt Flats 58 -- --
1 s ? 8 Vie-1 63 & S = Kg Kech gravelly loam, 1 to 9 percent slopes------- 27 ladsies -- | Vis-1 g | esssaa . Shallow 58 - s
e R o & e : e Vie-1 3 || ssamm= == |'Sundy 34 S e Ko Kim-Otero-Pastura complex-----====s=esmemmaaazaz 27
Cn Clovis loam, 0 to 5 percent slopes----====-=cc-x 19 IVe-3 62 | Vic-1 63 | =====- -- | Loamy 57 -~ -- Kim soil i VIe-1
Where slope is 1 percent or less--—-—-—---—-———- =, ||Sse | = -~ | Ile-1 [+ (SO T S — = = - R SD;; ____________________________ B o Ulc- b3 |=m=— - | Loamy 57 == -
Co Clovis spils, 0 to 5 percent slopes, eroded----- 19 Vic-1 63 | Vic-1 6% || m=mmee -- | Loamy 57 - —- Bestis fI'j?j? """"""""""""""" s | - I?ul 63 | ------ -- g:ndy 58 s =
Cp Clovis-Dean loams, 0 to 5 percent slopes-------- 20 X Kim-stturaszola—loams_____:; ------------------ ;- ------ -= | ViIs-1 66 |[--=--- -- allow 58 == =i
Clovis $0il-mmccommmmmmmmc e m e -—- | =—-- -= | VIe-1 63 | ~---—-  -- | Loamy 57 ol - J Kim soil ? ---------------------- : Vie-1 63 Loamy 57
Dean soil-==ccscccccssceccncascsnnsscenaaa" an | sewass - | VIe-2 64 | ==eeaa - Limy 57 == e S i e e oo A == PR = o e |eEEEEEE == == B
Cs  Clovis and Scholle 50ils--------------==----oo- 20 ol el s Tl &# = = Ny a1l = =
e P e= | lemmans - | vie-1 83 || sname- -- | Loamy 57 hs = v Kim«PinEn—Hitt AR ;; _____ o CE A = Qamy: 57 = =
8cholld S0il-rmomeormasmosren st e -- | VIs-1 64 | cmeee- -- | Shallow 58 - - e ARSI o
Ct  Crest stony loam, 5 to 50 percent slopes-------- 20 Vile-7 66 | -=---- e am | smmmmme s -- 4 74 e M oo Tt o 1?- ¢ KR oo == | Loamy 37 = -
De  Dean loam, 1 to 9 percent slopes---------=---- R = |Ved 6 | s -~ | Limy | = o A AR e el S - e & | i 2l =
Du Duncan loam, dark variant--------ecocemoooonanma- S| (b == | VIs-3 65 | <o-eee -- | Salt Flats 58 = = La La Fonda loam, 1 to 9 percent slopes-------—----- 29 Vie-1 63 | VIc-1 63 | mmmees == | Loamy 57 -- -
Ec Encierro channcry loam, 1 to 9 percent slopes--- 21 Vis-1 64 | Vis-1 64 | ~emme- -- | Shallow 58 -- -- L fi Bty toam, sravelly substiatam. 0 o @ g
Er Erramouspe stony loam, 30 to 60 percent slopes-- 21 Vile-2 65 | ------ el -- | Mountain Shale 57 -— -~ 8 ercent sl 'eg ______ r___________: ___________ 29 View-2 64 | view-2 64 B
Fo Fortwingate stony loam, 5 to 40 percent slopes-- 22 Vile-6 65 [ ccaca- SUR) | e—— R | —— - 3 74 i Lachnda—Alizga S 30 B ot olo cs::-- 5 __ff:_ = VIEW; 68 | == Lottomland 53 -5 -—
Fr Fucra cobbly loam, 5 to 20 percent slopes------- 22 Vile-6 65 | -=-=-- e | =mmmaa me | e - 3 74 for b PoniliRuck SUENE SoRtiNE P P 30 B By eSS = Ry 3 T -
Fu Fuera cobbly loam, 20 to 60 percent slopes------ 22 Vile-7 66 | ------ — | e e R -- 4 74 La ;onda sl P P e VITs-1 66 | ViIs-1 66 o 57
gr o SE CTSUEARSRRESSE TeSgmSe e mnn ;e [ERET RN (ETTTT OTE [T mE | EemeeEesemmmemm—m—— s W ¥ T T Ponde, BEg e s s LSS e -- - -1 66 | —---a- -- oamy -- --
Ha Hag?;?::_fi?f_ff?f{_E??T:_E_E?_?_?ffff?f ________ oo | e - | VIis=4 65 || cssaes -- | Loamy 57 iz - Rock outerop------—-----momme oo me e e VIIs-1 66 | VIIs-1 66 | ------ == | Shallow Sandstone 58 - -
A  Hagetmsn-Dean Sonplen, 1.to 5 percent Slopes . s Lp  Laporte-Rock OUTCIOP COMPleXs=mmmmmmmmmmmmnmmoe 30 |VIIs-3 66 | VIIS-3 66 | ------ - |Rilds 57 55 -
HABETIAN. 08 Jommmmmemm e e e i | (| e | VIsed 65 | cmeee- - | Loamy 57 . . Ma  Manzano loam, 0 to | percent slopes-----------o- 31 IVew-1 63 | VIew-2 64 | Ilew-1 69 |Bottomland 56 == =
R NSRS A | Vi - | vis-4 65 | —eeue- o | Limy 57 = - Mb Manzano loam, 1 to 5 percent slopes------==---ux 31 IVew-1 63 | VIiew-2 64 | ------ -- | Bottomland 56 - =
He  Harvey loam, 0 to 1 percent s1opes-------------- 23 |vie-2 64 |Vie-2 64 | IIle-6 70 | Limy 8 | = = B T S I Ve L e ]
Hf  Harvey loam, 1 to 9 percent slopes-------------- 23 |Vle-2 64 |VIe-2 64 | =wee-- -= | Limy 57 = = " uiragﬁx vy Saudy I;ﬁ;"ﬂ;;g';;;;;;;;;"16';; ------- == | Vis-4 65 |llew-1 69 |Loamy 57 -= -
n Where slope is 1 to 3 percent-------------- = |/ =mma == |fjea—ms = | i¥eel. 71 |=measmryemwmmness = e = 70 PErCent S1OPES==--==-n--m=smsm==cmmmmmmmmn 32 |Vile-7 66 | ----— S e R R == 4 74
g Harvey loam, alkali--------------cc 24 | -——-- -- | VIs-3 65 | 1lls-4 71 | Salt Flats 58 —-— = M1 Mirabal stony. sandy losm. 40 to 80 parcent
Hh Harvey-Dean loams, 1 to 9 percent slopes-------- 24 Vie-2 64 | Vie-2 6d | cmeena -= | Limy 57 - -- slopes-—-~{ _____ {_____: __________ f____i _______ 32 Vile-7 66 4 74
py  SRIES M “*"g“tﬁ";lgérgggi‘“g;;;;;:::::::j = Iers 2 lass & SEem = il == = M Moriarty clay loam, 0 to 1 percent slopes------- 32 |View-1 64 | View-1 64 |---un- -- |salty Bottomland 58 | -- -
. Mo Moriarty clay leam, 2 to 6 percent slopes------- 33 Vliew-1 64 | VIew-1 64 | ———--- -- | Salty Bottomland 58 -- --
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Osha gravelly loam, 10 to 50 percent slopes----- 113
Osha gravelly loam, calcareous variant, 20 to
80 percent S1OpeS---—--------mmmmm e 33
Otero and Palma SO0ilSe-ceeeccmocccmmmcmommaeo oo 33
Otero and Palma soils, hummocky----==--===ccoo__ 34
Pastura loam, 1 to 9 percent slopes----—-------- 35
Pastura loam, 9 to 25 percent Slopes---=--=--e-- 35
Pedrick loamy fine sand----=---ccececemmmcaaaa 35
Pedrick loamy fine sand, hummocky------------—-—- 36
Penistaja fine sandy loam, 0 to 1 percent
T e 36
Penistaja fine sandy loam, 1 to 6 percent
SIS - e e e e e e e 36
Penistaja loamy fine sand, hummocky, 1 to 8
percent slopes----------- o ________ 3§
Penistaja sandy clay loam, 1 to 6 percent
slopes, eroded-—----=----cmmmmmmmmmeeeaa o 7
Penistaja-Dean complex, 1 to 5 percent slopes--- 37
Penistaja s0il-=====-ccccmmmmm e --
Dean s0il--—------mcmmmmmm e -=
Penistaja-Dean fine sandy loams, 1 to 5 percent
SlOpES=mm == 38
Penistaja S0il----=-===cmmmmmmmmmcc e ==
Dean SOfl---ecmmccmcmmem e -
Pinata stony loam, 25 to 50 percent north
S1o0peS-—-------- e memecceeaeaaaan 38
Pinata stony loam, 20 to 60 percent south
L e R T 38
Pinata-Stroupe stony loams, 5 to 20 percent
SlOpESeee e e mmm e L 39
Pinata-Stroupe stony loams, 20 to 50 percent
slopes--—------ee e e 39
Pino loam, loamy substratum, 3 to 12 percent
510PES = e e 39
Pino silt loam, 2 to 30 percent slopes---------- 40
Pinon channery loam, 3 to 20 percent slopes----- 40
Prewitt and Manzano soils-==eeeemmeaea o ____ 40
Rance-Gypsum land compleX------====me==caccanaax 41
Rance SOil=cecccccccmcmcccccomcceccommzaa =&
Gypsum land--========cccmcmm el --
Rock land-----————— e P R 41
Rock outcrop-Pinon-La Fonda compleX--------o_— . 42
Rock outerop--------ccmmmmmmcaeee . --
Pinon soil---coomomm .. -
La Fonda s0jllsssscmcancnccicncansaenmna s e
Rock outcrops and slideg-===secccccmcamanao oo 42
Salas stony loam, 30 to 70 percent slopes---—---- 42
Scholle gravelly loam, 1 to 9 percent slopes---- 43
Scholle loam, 1 to 5 percent slopes---=-==-ecuax 43
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Capability unit Timber
suitability
Dryland Irrigated Range site group
Climate Climate
zone 4 Page | zone 5 Page | Symbol Page | Name Page |Number Page
VIle-6 65 [-----n oo | ceme-- el D T p—— -- 3 74
ViIe-2 65 |VIle-2 65 | ----e- -- |Mountain Shale 57 5 74
Vie-1 63 | Vlie-1 63 | ------ == | Sandy 58 - -
------ == | Vle-1 63 | ------ —- | Sandy 58 -- -
Vils-1 66 | VIIs-1 66 | —----= .- Shallow 58 -- -
Vils-1 66 | VIIs-1 66 | -==--- == | Shallow 58 -- -
Vie-1 63 | Vie-1 63 IVe-2 71 Sandy 58 Py -
------ -- Vie-1 63 IVe-2 71 Sandy 58 - e
Ve-4 63 | Vlie-1 63 | mmmmae -- | Loamy 57 - --
IVe-4 63 | Vlie-1 L I B -- Loamy 57 -- --
------ -- | VIe-1 63 | -==-== - |Sandy 58 -- -
IVe-4 63 | Vic-1 63 | ------ -- Loamy 57 - -
------ -- | Vle-1 63 e -- | Loamy 57 -- --
------ -~ | VIe-2 64 [ -ccecn = | Limy 57 = -n
------ -=- | Vle-2 64 S— - Loamy 57 - --
—————— -- | Vle-2 64 | ======  -= | Limy 57 -- ==
VIle-6 65 | ------ s | e s [ snasssarasenm, = 3 74
Vile-7 66 | <= — | -—r=e- Al [ ————— - 4 74
VIIS-3 66 | -=--e- R [re— -~ |Hi1s 57 - =-
ViIe-2 65 | ===--- | mm——— -- Mountain Shale 57 - -
VITei§ 65 | ==cace = | memme- == || sremmrena—————— - 3 74
Vile-6 65 | ==-n=- RECH [ ——— vz || s e pun s 3 74
VIIs-1 66 | VIIs-1 66 | ====-- -- | Shallow 58 -- --
IVew-1 63 | VIew-1 64 | -—-——- -- | Bottomland 50 -= --
VIIs-2 66 | VIIs-2 66 | ==-=== == | Loamy 57 -- --
ViIs-2 66 | VIIs-2 66 | —-—-———- -- | Gyp Flats 57 == S
...... -- | VIIs-1 66 | =---== == | Shallow 58 = -=
Vile-1 65 | VIIe-1 &5 | ------ -- | Breaks 56 - --
VIle-1 65 | VITe-1 65 | ==-ux- -- | shallow 58 . L}
Vile-1 65 | VIIe-1 65 | =====- -= | Loamy 57 - --
VITIS=-1 66 | =cce-- ] | el N i —— e = s
VIIe-2 65 | VIIe-2 65 | ==a=a- -- | Mountain Shale 57 --
Vis-1 64 | VIs-1 64 | -=---a -- | Shallow 58 -- --
VIis-1 64 | Vis-1 64 | —-eaee -- Loamy 57 -- -
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Mapping unit

Steep rock lande-cecceoo ..
Stony 2lluvial land-sesccmsmemeeaamsmmmmmm— -
Stony steep land--===-cccmmcomm e
Stroupe stony loam, 15 to 70 percent slopes-----
Supervisor loam, 40 to 80 percent slopes--————---
Tampico loam-----=c== oo e
Tapia loam, 0 to 5 percent slopes-—-----------=-=
Tapia-Dean loams, 0 to 5 percent slopes---------
Tapia s0il----=cmmm oL
Dean sodl-cocmmmmm e e
Tapia and Dean soils, eroded----ecemmmecaoooo___
Tapia s0il-----c-mmmmm e
Dean sofleccmmmaaa e
Tecolote stony loam, 20 to 70 percent slopes----
Tecolote stony loam, thick surface variant, 20
to 70 percent SlOpeS---emm-meeceoo—_
Tesajo gravelly sandy loam, 2 to 15 percent
Slopes - - mmemae
Trail loamy fine sand, 5 to 10 percent slopes---
Turkeysprings stony loam, 20 to 50 percent
SlopeS - emcmmaee -
Washoe cobbly loam, 9 to 25 percent slopes—--——-
Washoe gravelly loam, 1 to 9 percent slopes-----
Wilcoxson clay loam, 2 to 10 percent slopes-----
Wilcoxson loam, thick surface, 1 to & percent
510peS-—-==cem e cmam—m e
Wilcoxson stony loam, 5 to 20 percent slopes----
Wilcoxson stony loam, 20 to 50 percent north
L L e S S S
Wilcoxson stony loam, 15 to 45 percent south
SlopES - e
Willard fine sandy loam--=ccccccmmmmmmmaooooaao o
Willard l1oam--—-—— - ma s r s ——ma———
Willard loam, eroded-eecccccmoco oo
Willard loam, strongly saline--—cceeommmmceaooo_
Witt loam, 0 to 1 percent slopes------e==meaecez
Witt clay loam, 0 to 1 percent slopes, eroded---
Witt loam, 1 to 6 percent slopes--------—occmees
Where slope is 3 percent or less-----------
Witt clay loam, 1 to 6 percent slopes, eroded---
Where slope is 3 percent or less-----—---oo.
Witt-Harvey loams, 0 to 3 percent slopes--==----
Where slope is 1 percent or lesg------——-—__
Witt soil-————mmmm e s
Harvey soil----~- -~ —— ...
Witt-llarvey-Pinon loams, 1 to 9 percent slopes--
Witt soil (slope of 6 percent or less)-----
Barvey sodle-sccacaaaooinso i o0 o
Pinon $0ileecamcc oo

Capability unit Timber
suitability
De- Dryland Irrigated Range site group
scribed
on Climate Climate
page |zone 4 Page | zone 5 Page | Symhal Page | Name Page | Number Page
43 Vile-3 65 Viie-3 65 | ------ - Breaks 56 — -
44 Vile-7 66 | ------ == | m===- = | mmmmmmmm -- 4 74
44 VIIs-3 66 |VIIs-3 66 | -=--w- == | Hills 57 -- -
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