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How To Use This Soil Survey

General Soil Map

The general soil map, which is a color map, shows the survey area divided into
groups of associated soils called general soil map units. This map is useful in planning
the use and management of large areas.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the Index to Map
Sheets. Note the number of the map sheet and go to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that are
in that area. Go to the Contents, which lists the map units by symbol and name and
shows the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed
soil map unit. Also see the Contents for sections of this publication that may address
your specific needs.
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National Cooperative Soil Survey

This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service has leadership for the Federal part of the
National Cooperative Soil Survey.

Maijor fieldwork for this soil survey was completed in 2012. Soil names and
descriptions were approved in February 2013. Unless otherwise indicated, statements
in this publication refer to conditions in the survey area in 2013. This survey was made
cooperatively by the Natural Resources Conservation Service and the National Park
Service.

The soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, the maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

Literature Citation
The correct citation for this survey is as follows:

United States Department of Agriculture, Natural Resources Conservation Service,
and United States Department of the Interior, National Park Service. 2015. Soil survey
of Wupatki National Monument, Arizona. (Accessible online at:
http://soils.usda.gov/survey/printed_surveys/)

Cover Caption

Wupatki Basin and Doney Cliffs as seen from the Visitor Center at Wupatki National
Monument. Shallow and moderately deep soils in the foreground are in map unit 112
(Moenkopie-Typic Haplocambids complex, 1 to 12 percent slopes). The moderately
deep Typic Haplocambids generally occur in lower-lying areas where tephra
accumulates and is protected from erosion. Beyond the rocks in the near foreground is
an area of map unit 116 (Rock outcrop-Typic Torriorthents-Heiser association, 3 to 40
percent slopes) (not seen in photo). This is the canyon-forming map unit that covers
much of Deadman Wash. The long escarpment in the background is Doney Cliffs, in
an area of map unit 108 (Meriwhitica-Rock outcrop complex, 7 to 68 percent slopes).

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at http://www.nrcs.usda.qov/.
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Nondiscrimination Statement

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases will apply to all programs and/or employment activities.)

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

If you wish to file a Civil Rights program complaint of discrimination, complete the
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contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
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Foreword

This soil survey was developed in conjunction with the National Park Service’s
Soil Inventory and Monitoring Program and is intended to serve as the official source
document for soils occurring within Wupatki National Monument, Arizona.

Soil surveys contain information that affects land use planning in survey areas.
They include predictions of soil behavior for selected land uses. The surveys highlight
soil limitations, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

Soil surveys are designed for many different users. Farmers, ranchers, foresters,
and agronomists can use the surveys to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the surveys to
plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
surveys to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in this soil
survey. The location of each map unit is shown on the detailed soil maps. Each soil in
the survey area is described, and information on specific uses is given. Help in using
this publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

Help in using this publication and additional information are available at the local
office of the Natural Resources Conservation Service or Cooperative Extension
Service or at the National Park Service’s Natural Resources Program Center.

Keisha Tatum
State Conservationist
Natural Resources Conservation Service
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Wuratki NATIONAL MONUMENT lies within the State of Arizona, approximately 40
kilometers (25 miles) north-northeast of Flagstaff (fig. 1). It comprises approximately
35,422 acres. It was established by President Calvin Coolidge on December 9, 1924
to protect the prehistoric ruins and associated lands from further damage (figs. 2
and 3). The monument was listed on the National Register of Historic Places on
October 15, 1966.

Sometime in the 12th century, the Sinagua built the cliff dwellings that survive to
this day, although many of the artifacts were removed after the railroad was completed
in the 1880s. The structures at the Wupatki Pueblo alone housed about 100 people.
Later, around 1225 A.D., the site was permanently abandoned.

The four major ruins available to visitors are Citadel Ruin, Lomaki Ruin, Wukoki
Ruin, and Wupatki Ruin. Citadel and Lomaki Ruins sit above the Visitor Center on
the edges of Antelope Prairie and East Mesa (see Citadel Ruin Block included with
this document). Wukoki Ruin sits below the Visitor Center in the Wupatki Basin, along
the edge of Heiser Wash (see Wukoki Ruin Block). Wupatki Ruin sits adjacent to the
Visitor Center at the base of Woodhouse Mesa, along Deadman Wash (see Wupatki
Ruin Block). A substantial portion of the south boundary of the monument borders
Coconino National Forest. The north and west boundaries separate the park from
private land. To the east of the monument is the Navajo Nation.

The monument is accessible by vehicle. Highway 89 runs near the western
boundary. The west entrance to the park from Highway 89 is approximately 4
kilometers (2.5 miles) north of the park’s south boundary. The south boundary is visible
behind the Antelope Hills/Sinagua Trading Post. The west entrance is 2 kilometers
(1.25 miles) south of Hank’s Trading Post. The north boundary is 925 meters north
of the west entrance and 1,050 meters south of Hank’s Trading Post. The park is
also accessible from the south on the road that runs through Sunset Crater Volcano
National Monument. The southern road approaches the park in the Wupatki Basin
area, near the Visitor Center.
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Figure 1.—Location of Wupatki National Monument in Arizona.

Figure 2.—The ruin at Middle Mesa, as seen from the trail to Citadel Ruin. The stone structures
in Wupatki National Monument belonged to the Sinagua, the Cohonina, and the Kayenta
Anasazi. These people preferred to construct their dwellings on hills. These sites provided

better visibility and were not subject to flooding and ponding. Map unit 104 (Flaco-Lava flows
complex) is associated with these hills.
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Figure 3.—This Wupatki lizard is sunning and watching the arrival of new guests to the Visitor Center
at Wupatki National Monument.

Descriptions, names, and delineations of soils in the survey may not fully agree with
some of the soil maps for adjacent soil survey areas. The differences are the result of
mapping intensity, the availability of more recent resources of technology for mapping,
modifications in series concepts, or the extent of soils within the survey.

General Nature of the Park

This section discusses the major land resource areas and the physiography and
climate of Wupatki National Monument.

Major Land Resource Areas

Maijor land resource areas (MLRASs) are large geographic areas identified by similar
temperature, precipitation, physiography, and management (fig. 4). Wupatki National
Monument has one MLRA, namely MLRA 35—Colorado Plateau. Within MLRA 35 are
smaller land resource units (LRUs) which indicate precipitation, temperature, timing of
moisture, and elevation as they pertain to management of soils and vegetation.

MLRA 35 is in the Colorado Plateaus Province of the Intermotane Plateaus. The
area is defined by a large structurally uplifted plateau that has been cut down by rivers.
This large plateau stretches from northern Arizona into southern Utah and western
New Mexico. It includes the entire Navajo Nation, Grand Canyon National Park,
Canyon Lands National Park, and the Grand Staircase Escalante National Monument.
The dominant geology is shale, sandstone, limestone, and volcanic rocks.

Annual precipitation ranges from less than 5 to 30 inches; most of the park receives
6 to 10 inches annually. Most precipitation is from intense thunderstorms during the
monsoon season, July through September; May and June are the driest months of
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Average
MLRA Elevation annual Soil Soil
(feet) precipitation | temperature | moisture
(inches) regime regime
351 5,100-6,000 10-14 mesic ustic aridic
35.2 ' 3,500-5,500 6-10 mesic typic aridic

Figure 4.—Summary of major land resource areas in Wupatki National Monument.

the year. About three-fourths of the survey area is rangeland used for grazing, and
less than 1 percent is irrigated cropland. In Wupatki National Monument, MLRA 35
consists of two parts: MLRA 35.1, which is dominated by mixed grass plains and has
10 to 14 inches of precipitation annually, and MLRA 35.2, which is dominated by shrub
grasslands and has 6 to 10 inches of precipitation annually.

Physiography

Wupatki National Monument lies in the northeast corner of a large portion of the
San Francisco Volcanic Field. The volcanic field remains active over a hot spot.
Recent activity has occurred on the east end of the park to the north and to the south.
Doney Cliffs visibly separate the upper western portion (Antelope Prairie) from the
lower eastern portion (Wupatki Basin). Doney Cliffs and Doney Mountain are a result
of normal faulting (see Doney Mountain Block).

Climate

Table 1 gives data on temperature and precipitation for the survey area as recorded
at Wupatki National Monument, Arizona, in the period 1940 to 2013. Table 2 shows
probable dates of the first freeze in fall and the last freeze in spring. Table 3 provides
data on the length of the growing season.

In winter, the average temperature is 4.8 degrees C and the average daily minimum
temperature is -2.0 degrees C. The lowest temperature on record, which occurred
at Wupatki National Monument on December 21, 1968, was -28 degrees C. In
summer, the average temperature is 25.0 degrees C and the average daily maximum
temperature is 33.1 degrees C. The highest temperature, which occurred at Wupatki
National Monument on July 9, 2002, was 43 degrees C.

Growing degree days are shown in table 1. They are equivalent to “heat units.”
During the month, growing degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (10 degrees C). The normal
monthly accumulation is used to schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in fall.

The average annual total precipitation is 20.27 centimeters. Of this, 12.55
centimeters, or about 62 percent, usually falls in April through October. The growing
season for most crops falls within this period. The heaviest 1-day rainfall during the
period of record was 5.36 centimeters, recorded at Wupatki National Monument on
July 29, 1945. Monsoonal rain patterns typically begin in July and last into September,
and most thunderstorms occur between July and September. Brief heavy rains and
thunderstorms may occur on a nearly daily basis.
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The average seasonal snowfall is 16.3 centimeters. The greatest snow depth at
any one time during the period of record was 81 centimeters, recorded on December
16, 1967. The heaviest 1-day snowfall on record was 31.8 centimeters, recorded on
December 14, 1967.

How This Survey Was Made

This survey was made in conjunction with the National Park Service’s Soil Inventory
and Monitoring Program to provide information about the soils and miscellaneous
areas in the survey area. The information includes a description of the soils and
miscellaneous areas and their location and a discussion of their suitability, limitations,
and management for specified uses. A scoping meeting was held in 2010 with park
staff to identify soil resource and information needs. Of particular importance is
the relationship between soil type and plant communities to climatic regimes and
landforms. Also of interest is possibility of past and present water tables within dry
washes found in the basin.

During the soil survey, relationships between ecological site and soil components
were observed and noted and soil-site correlation concepts were established to aid in
designing map units. Soil and plant specialists described and tested concepts during
mapping and collected field documentation at numerous points across the landscape.

Soil scientists collect field soil information, including location and description of
soils and miscellaneous areas. Soil scientists observe the steepness, length, and
shape of slopes; soil textures and structures; the general pattern of drainage; kinds of
vegetation; and kinds of bedrock. Scientists excavate small pits to analyze soil profiles,
the vertical sequence of natural layers, or visible horizons, that have formed due to
soil-forming processes. Calculations include permeability, runoff, soil water-holding
capacity, and susceptibility to wind erosion as well as the suitability, limitations, and
management of soils for specified uses.

The soils and miscellaneous areas in the survey area are in an orderly pattern
that is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries. Several
tools can be used to expedite mapping without loss of accuracy. Use of remotely
sensed data greatly improves the soil scientist’s ability to detect changes in landforms
and geologic parent material. Satellite imagery has also been valuable in soil mapping.
Manipulation of spectral bands on this imagery can enhance and elucidate certain
conditions, such as the presence of basic minerals or vegetation types.

Soil scientists record the nature of soil profiles, noting soil color, texture, size and
shape of soil aggregates, kind and amount of rock fragments, distribution of plant
roots, reaction, and other features. After describing the soils in the survey area and
determining their properties, soil scientists assign taxonomic classes (units). Each
taxonomic class has a set of soil characteristics with specific limits. Soil taxonomy
considers soil properties and soil horizons within the profile.
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Describing Soil Profiles

Soil profiles consist commonly of five major horizons, designated as O, A, E,

B, and C horizons. O horizons consist of decomposing organic materials. The A
horizons are mineral horizons that have an organic matter content that is higher

than that of underlying horizons but less than that of overlying O horizons. The A
horizon may be the surface layer if there is no O horizon. The E horizon is the zone
of maximum leaching of materials. E horizons commonly are found in wetter climates
or wetter soil conditions on certain landscapes and may overlie a B horizon (a zone of
accumulation). C horizons are in the bottom part of a soil profile and are most related
to the parent material.

The B horizon lies directly below the A horizon. In some soils it may have not
developed, while in other soils it may be very developed. This horizon varies in color,
and color plays an important part in distinguishing B horizons. The B horizon is the
horizon of maximum accumulation of dissolved or suspended materials, for example,
iron, clay, or calcium carbonate. It can be an altered horizon whose structure is
distinct from that of the A horizon but show little evidence of clay translocation or
accumulation. An example of a B horizon in which calcium carbonate has accumulated
and concentrated is a Bk horizon. Flaco, Nalakihu, and Pocum soils have Bk horizons.
A B horizon that contains a significant amount of clay accumulation is called a Bt
horizon. Flaco soils have this horizon. Subsurface horizons that show little evidence of
accumulation, but have been altered in some way by the soil-forming processes, are
Bw horizons. Bighawk, Chedeski, and Gish soils and Typic Haplocambids have these
horizons. The C horizon is relatively unchanged by the soil-forming processes. Heiser,
Ives, Miburn, and Trachute soils have C horizons. An R layer underlies some of the
soils in the survey area and is generally limestone, basalt, or calcareous sandstone
bedrock. Meriwhitica, Moenkopie, Peshlaki, and Shinume soils have R layers.

After describing the soils in the survey area and determining their properties, soll
scientists assigned the soils to taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil characteristics with precisely defined
limits. Classes are used as a basis for comparison to classify soils systematically
(see table 30). Soil taxonomy, the system of taxonomic classification used in the
United States, is based mainly on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil scientists classified and
named the soils in the survey area, they compared the individual soils with similar
soils in the same taxonomic class in other areas so that they could confirm data and
assemble additional data based on experience and research.

Soil samples are collected for laboratory analyses. Soil scientists interpret data from
these analyses as well as field observations to describe and forecast soil behavior
under various types of use and management called soil interpretations. Interpretations
may be modified to fit local conditions, and new interpretations are developed to
meet local needs. Additional sources of information include academic research and
investigation, production records, and experience of field specialists.

Soil behavior estimations are based not only on properties within the soil, but
also on external variables such as climate and biological activity. Soil conditions
may be estimated over periods of time, but not necessarily for a point in time without
continuous direct observations. For example, soil scientists can predict with some
degree of accuracy that a soil will have a high water table to certain depths in most
years, but they cannot predict water table height for a specific date.



General Soil Map Units

The general soil map in this publication shows broad areas that have a distinctive
pattern of soils, relief, and drainage. Each map unit on the general soil map is a unique
natural landscape. Typically, it consists of one or more major soils or miscellaneous
areas and some minor soils or miscellaneous areas. It is named for the major soils or
miscellaneous areas. The components of one map unit can occur in another but in a
different pattern.

The general soil map can be used to compare the suitability of large areas for
general land uses. Areas of suitable soils can be identified on the map. Likewise, areas
where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for selecting a site for a road or
building or other structure. The soils in any one map unit differ from place to place in
slope, depth, drainage, and other characteristics that affect management.

This section provides descriptions of the general soil map units in the survey area.
The map units have been divided into two groups: 1) soils within the 6- to 10-inch
(15- to 25-cm) precipitation zone, and 2) soils within the 10- to 14-inch (25- to 35-cm)
precipitation zone. The soils in the first group make up 48 percent of the survey area,
and those in the second group make up 52 percent.

Soils within the 6- to 10-inch (15- to 25-cm) precipitation
zone

1—Nalakihu consociation

Moderately deep to very deep, nearly level to gently sloping, well drained soils that
formed from older lava flows

Map Unit Setting

Ecological site association(s): Loamy Upland 6-10” p.z.

Dominant vegetation: Galleta, alkali sacaton, and rubber rabbitbrush
Landscape: Colorado Plateau

Landform setting: Lava plains

Elevation: 4,662 to 4,812 feet (1,421 to 1,467 meters)

Land resource unit: 35-2 Colorado Plateau-Shrub - Grasslands
Slope range: 0 to 4 percent

Map Unit Composition

Extent of the map unit in the survey area: 0.6 percent
Extent of the components in the map unit:
Nalakihu and similar soils: 85 percent
Minor components: 15 percent; Torriorthents on alluvium and Miburn soils on
dunes of tephra
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Major Component Description

Nalakihu

Depth class: Moderately deep
Drainage class: Well drained
Geomorphic position: Lava plains
Parent material: Basalt

Slope: 0 to 4 percent

Ecological site ID: R035XB210AZ

2—Moenkopie-Shinume-Rock outcrop association

Very shallow and shallow, gently sloping to moderately steep, well drained to
excessively drained soils that formed from sedimentary residuum

Map Unit Setting

Ecological site association(s): Sandstone/Shale Upland 6-10” p.z.
Dominant vegetation: Torrey’s jointfir, galleta, and fourwing saltbush
Landscape: Colorado Plateau

Landform setting: Structural benches and cuestas

Elevation: 4,281 to 4,951 feet (1,305 to 1,509 meters)

Land resource unit: 35-2 Colorado Plateau-Shrub - Grasslands
Slope range: 2 to 23 percent

Map Unit Composition

Extent of the map unit in the survey area: 29.0 percent
Extent of the components in the map unit:
Moenkopie and similar soils: 49 percent
Shinume and similar soils: 24 percent
Rock outcrop: 14 percent
Minor components: 13 percent; Sandy, Typic Torriorthents on dip slopes of
cuestas, Lithic Torripsamments on structural benches, and Badland on cuestas

Major Component Descriptions

Moenkopie

Depth class: Very shallow

Drainage class: Well drained
Geomorphic position: Structural benches
Parent material: Sedimentary residuum
Slope: 1 to 14 percent

Ecological site ID: R0O35XB215AZ

Shinume

Depth class: Shallow

Drainage class: Well drained

Geomorphic position: Scarp slopes of cuestas
Parent material: Sedimentary residuum
Slope: 2 to 30 percent

Ecological site ID: R0O35XB215AZ

Rock outcrop

Parent material: Sandstone
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3—Rock outcrop-Torriorthents-Heiser association

Shallow to very deep, gently sloping to steep, well drained to excessively drained soils
that formed from tephra over alluvium or from alluvium

Map Unit Setting

Ecological site association(s): Loamy Upland 6-10” p.z., Sandstone/Shale Upland
6-10” p.z., and Basalt Upland 6-10” p.z.

Dominant vegetation: Galleta, fourwing saltbush, and Apache plume

Landscape: Colorado Plateau

Landform setting: Terrace deposits, canyons, and washes

Elevation: 4,284 to 4,960 feet (1,306 to 1,512 meters)

Land resource unit: 35-2 Colorado Plateau-Shrub - Grasslands

Slope range: 1 to 40 percent

Map Unit Composition

Extent of the map unit in the survey area: 9.7 percent
Extent of the components in the map unit:
Rock outcrop: 24 percent
Torriorthents and similar soils: 23 percent
Heiser and similar soils: 17 percent
Minor components: 36 percent; Ives soils on washes, Trachute soils on terraces,
Moenkopie soils on structural benches, and Shinume soils on canyon cliff
faces

Major Component Descriptions

Rock outcrop
Parent material: Sandstone

Torriorthents

Depth class: Very shallow and shallow
Drainage class: Well drained
Geomorphic position: Escarpments
Parent material: Residuum

Slope: 3 to 40 percent

Ecological site ID: R035XB210AZ

Heiser

Depth class: Very deep

Drainage class: Excessively drained
Geomorphic position: Climbing dune deposits
Parent material: Tephra

Slope: 3 to 40 percent

Ecological site ID: R035XB210AZ

4—Miburn-Cambidic Haplodurids complex
Shallow to very deep, gently sloping, well drained soils that formed from relict alluvium
or from tephra deposits over relict alluvium

Map Unit Setting

Ecological site association(s): Loamy Upland 6-10” p.z., Sandstone/Shale Upland
6-10” p.z., and Basalt Upland 6-10” p.z.
Dominant vegetation: Galleta, fourwing saltbush, and Apache plume
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Landscape: Colorado Plateau

Landform setting: Terrace deposits, canyons, and washes
Elevation: 4,284 to 4,960 feet (1,306 to 1,512 meters)

Land resource unit: 35-2 Colorado Plateau-Shrub - Grasslands
Slope range: 1 to 40 percent

Map Unit Composition

Extent of the map unit in the survey area: 3.5 percent
Extent of the components in the map unit:
Miburn and similar soils: 45 percent
Cambidic Haplodurids and similar soils: 40 percent
Minor components: 15 percent; Typic Haplocambids on eolian tephra over
residuum and Heiser soils on dunes

Major Component Descriptions

Miburn

Depth class: Very deep

Drainage class: Excessively drained

Geomorphic position: Dunes

Parent material: Tephra over alluvium or residuum
Slope: 1 to 8 percent

Ecological site ID: R035XB210AZ

Cambidic Haplodurids

Depth class: Shallow

Drainage class: Well drained
Geomorphic position: Terrace deposits
Parent material: Mixed alluvium
Slope: 1 to 8 percent

Ecological site ID: R035XB210AZ

5—Moenkopie-Typic Haplocambids-Miburn association

Shallow to very deep, gently sloping to moderately steep, well drained soils that
formed from tephra deposits over sedimentary residuum or from tephra deposits over
dune deposits

Map Unit Setting

Ecological site association(s): Loamy Upland 6-10” p.z. and Sandstone/Shale Upland
6-10" p.z

Dominant vegetation: Torrey’s jointfir, fourwing saltbush, and buckwheat

Landscape: Colorado Plateau

Landform setting: Structural benches, dunes, and escarpments

Elevation: 4,393 to 5,239 feet (1,339 to 1,597 meters)

Land resource unit: 35-2 Colorado Plateau-Shrub - Grasslands

Slope range: 1 to 45 percent

Map Unit Composition

Extent of the map unit in the survey area: 10.2 percent
Extent of the components in the map unit:
Moenkopie and similar soils: 36 percent
Typic Haplocambids and similar soils: 33 percent
Miburn and similar soils: 11 percent

10



Soil Survey of Wupatki National Monument, Arizona

Minor components: 20 percent; Lithic Torripsamments on structural benches,
Heiser on dunes of tephra, and Lava flows

Major Component Descriptions

Moenkopie

Depth class: Very shallow

Drainage class: Well drained
Geomorphic position: Structural benches
Parent material: Sedimentary residuum
Slope: 1 to 6 percent

Ecological site ID: R0O35XB215AZ

Typic Haplocambids

Depth class: Moderately deep

Drainage class: Well drained
Geomorphic position: Structural benches
Parent material: Sedimentary residuum
Slope: 1 to 6 percent

Ecological site ID: R035XB210AZ

Miburn

Depth class: Moderately deep

Drainage class: Excessively drained

Geomorphic position: Structural benches

Parent material: Tephra over eolian deposits or alluvium
Slope: 1 to 45 percent

Ecological site ID: RO35XB210AZ

Soils within the 10- to 14-inch (25- to 35-cm) precipitation
zone

6—Flaco-Lava flows association

Moderately deep, nearly level to moderately steep, well drained soils that formed from
basaltic lava or from tephra deposits over basaltic lava

Map Unit Setting

Ecological site association(s): Volcanic Upland 10-14” p.z.
Dominant vegetation: Oneseed juniper, galleta, and black grama
Landscape: Colorado Plateau

Landform setting: Lava plains

Elevation: 4,977 to 5,712 feet (1,517 to 1,741 meters)

Land resource unit: 35-1 Colorado Plateau-Mixed Grass Plains
Slope range: 0 to 18 percent

Map Unit Composition

Extent of the map unit in the survey area: 13.6 percent
Extent of the components in the map unit:
Flaco and similar soils: 79 percent
Lava flows: 8 percent
Minor components: 13 percent; Meriwhitica soils on structural benches and
Bighawk soils on alluvial fans and terraces
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Major Component Descriptions

Flaco

Depth class: Moderately deep
Drainage class: Well drained
Geomorphic position: Lava plains
Parent material: Basalt

Slope: 0 to 18 percent

Ecological site ID: RO35XA108AZ

Lava flows
Parent material: Basalt

7—Peshlaki-Chedeski-Rock outcrop association

Very shallow and shallow, nearly level to moderately steep, well drained soils that
formed from sedimentary residuum or from tephra deposits over sedimentary residuum

Map Unit Setting

Ecological site association(s): VVolcanic Upland 10-14” p.z.
Dominant vegetation: Oneseed juniper, galleta, and black grama
Landscape: Colorado Plateau

Landform setting: Structural benches and cliffs

Elevation: 4,504 to 5,528 feet (1,373 to 1,685 meters)

Land resource unit: 35-1 Colorado Plateau-Mixed Grass Plains
Slope range: 0 to 11 percent

Map Unit Composition

Extent of the map unit in the survey area: 31.9 percent
Extent of the components in the map unit:
Peshlaki and similar soils: 59 percent
Chedeski and similar soils: 16 percent
Rock outcrop: 10 percent
Minor components: 15 percent; Meriwhitica soils on cliff faces and Ustolls on
tephra cover within dips of flat plains

Major Component Descriptions

Peshlaki

Depth class: Very shallow

Drainage class: Well drained

Geomorphic position: Structural benches

Parent material: Tephra over sedimentary rock or residuum
Slope: 1 to 11 percent

Ecological site ID: RO35XA108AZ

Chedeski

Depth class: Shallow

Drainage class: Well drained
Geomorphic position: Structural benches
Parent material: Tephra over residuum
Slope: 0 to 6 percent

Ecological site ID: RO35XA108AZ
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Rock outcrop
Parent material: Limestone and sandstone

8—Bighawk-Flaco-Tsosie association

Moderately deep to very deep, level to gently sloping, well drained soils that formed
from alluvium and lacustrine deposits

Map Unit Setting

Ecological site association(s): Loamy Upland 10-14” p.z. and Volcanic Upland 10-14
p.Z.

Dominant vegetation: Galleta, needle and thread, and black grama

Landscape: Colorado Plateau

Landform setting: Terrace deposits, alluvial fans, valley fill deposits, and relict lake
beds

Elevation: 5,265 to 5,721 feet (1,605 to 1,744 meters)

Land resource unit: 35-1 Colorado Plateau-Mixed Grass Plains

Slope range: 0 to 18 percent

Map Unit Composition

Extent of the map unit in the survey area: 7.6 percent
Extent of the components in the map unit:
Bighawk and similar soils: 44 percent
Flaco and similar soils: 25 percent
Tsosie and similar soils: 12 percent
Minor components: 19 percent; Pocum soils on relict terraces, Gish soils on
lacustrine deposits, and Ustolls on tephra cover within dips of flat plains

Major Component Descriptions

Bighawk

Depth class: Very deep

Drainage class: Well drained
Geomorphic position: Alluvial fans
Parent material: Tephra

Slope: 1 to 5 percent

Ecological site ID: RO35XA108AZ

Flaco

Depth class: Moderately deep

Drainage class: Well drained

Geomorphic position: Lava plains and relict terraces
Parent material: Mixed alluvium

Slope: 1 to 3 percent

Ecological site ID: RO35XA113AZ

Tsosie

Depth class: Very deep

Drainage class: Well drained
Geomorphic position: Valley fill deposits
Parent material: Mixed alluvium

Slope: 1 to 5 percent

Ecological site ID: RO35XA113AZ
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9—Bighawk family-Vitrandic Torriorthents association

Very deep, gently sloping to steep, well drained soils that formed from tephra deposits

Map Unit Setting

Ecological site association(s): Volcanic Upland 10-14” p.z and Cinder Hills 10-14” p.z.
Dominant vegetation: Apache plume, black grama, and oneseed juniper

Landscape: Colorado Plateau

Landform setting: Cinder cones and ash fields

Elevation: 4,757 to 5,591 feet (1,450 to 1,704 meters)

Land resource unit: 35-1 Colorado Plateau-Mixed Grass Plains

Slope range: 2 to 63 percent

Map Unit Composition

Extent of the map unit in the survey area: 1.0 percent
Extent of the components in the map unit:
Bighawk family and similar soils: 62 percent
Vitrandic Torriorthents and similar soils: 28 percent
Minor components: 10 percent; Peshlaki soils on structural benches

Major Component Descriptions

Bighawk family

Depth class: Very deep

Drainage class: Well drained

Geomorphic position: Ash fields

Parent material: Tephra over mixed alluvium
Slope: 2 to 11 percent

Ecological site ID: RO35XA108AZ

Vitrandic Torriorthents

Depth class: Moderately deep
Drainage class: Well drained
Geomorphic position: Relict terraces
Parent material: Mixed alluvium
Slope: 10 to 63 percent

Ecological site ID: RO35XA102AZ
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the
soils or miscellaneous areas in the park. The map unit descriptions in this section,
along with the maps, can be used to determine the suitability and potential of a unit for
specific uses. They also can be used to plan the management needed for those uses.

A map unit delineation on a soil map represents an area dominated by one
or more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.

On the landscape, however, the soils are natural phenomena and they have the
characteristic variability of all natural phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a taxonomic class. Areas of soils
of a single taxonomic class rarely, if ever, can be mapped without including areas of
other taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is named and some minor components that belong to
taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The contrasting components are mentioned in the map
unit descriptions. A few areas of minor components may not have been observed, and
consequently they are not mentioned in the descriptions, especially where the pattern
was so complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into landforms or landform
segments that have similar use and management requirements. The delineation
of such segments on the maps provides sufficient information for the development
of resource plans. If intensive use of small areas is planned, however, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives the principal hazards
and limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil series. All the soils
of a series have major horizons that are similar in composition, thickness, and
arrangement. The soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect their
use. On the basis of such differences, a soil series is divided into soil phases. Most
of the areas shown on the detailed soil maps are phases of soil series. The name
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of a soil phase commonly indicates a feature that affects use or management. For
example, Flaco extremely gravelly coarse sand, 1 to 3 percent slopes, is a phase of
the Flaco series. The map unit descriptions include a full pedon description for each
major soil component.

Some map units are made up of two or more major soils or miscellaneous
areas. These map units are complexes. A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the map. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas. Ives-Riverwash complex, 1to 5
percent slopes, rarely flooded, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical or
necessary to map the soils or miscellaneous areas separately. The pattern and relative
proportion of the soils or miscellaneous areas are somewhat similar. Rock outcrop-
Typic Torriorthents-Heiser association, 3 to 40 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. The Rock outcrop part of Meriwhitica-Rock outcrop
complex, 7 to 68 percent slopes, is an example.

Table 4 lists each map unit in the park, its major components, and the percentage
of each major component in the unit. Table 5 gives the acreage, number of hectares,
and proportionate extent of each map unit. Table 6 identifies the major map unit
components in the survey area, the map unit(s) in which each occurs, the local phase
and component kind, and correlated ecological sites. Other tables give properties of
the soils and the limitations, capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils or miscellaneous areas.

100—Bighawk gravelly sandy loam, 1 to 5 percent slopes

Map Unit Setting

Landform(s): Alluvial fans (fig. 5)

Elevation: 5,370 to 5,720 feet (1,638 to 1,744 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition
Bighawk and similar soils: 100 percent
Description of the Bighawk Soil

Taxonomic classification: Ashy-skeletal, glassy, mesic Vitrandic Haplocambids
Taxon kind: Series

Geomorphic position: Treads of fans

Parent material: Alluvium derived from volcanic rock

Elevation: 5,370 to 5,720 feet (1,638 to 1,744 meters)

Slope: 1 to 5 percent

Drainage class: Somewhat excessively drained

K., in solum: 1.98 to 5.95 inches per hour (14.00 to 42.00 micrometers per second)
Available water capacity (total inches): 3.7 (low)

Shrink-swell potential: About 0.8 LEP (low)
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Figure 5.—An area of Bighawk gravelly sandy loam, 1 to 5 percent slopes

Flooding hazard: None

Ponding hazard: None

Runoff class: Very low

Hydrologic group: A

Ecological site name: Volcanic Upland 10-14” p.z.

Ecological site number: RO35XA108AZ

Present vegetation: Galleta, black grama, needle and thread, rubber rabbitbrush,
Russian thistle, Rocky Mountain zinnia, forbs, and annuals

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 6)

Canopy plant cover 58
Woody debris 0
Herbaceous litter 20
Bare soil 0
Rock fragments (cinders) 50

Typical Pedon (figs. 7 though 10)

Location by Universal Transverse Mercator System: Zone 12N, 3937208 Northing,
453315 Easting

A—0 to 2 inches (0 to 5 centimeters); brown (10YR 5/3) gravelly sandy loam, brown
(10YR 4/3) moist; 12 percent clay; weak fine granular structure; soft, very
friable, nonsticky, nonplastic; many interstitial pores; 30 percent cinders; strongly
effervescent, 8 percent calcium carbonate equivalent; moderately alkaline, pH 8.0;
clear smooth boundary.
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Figure 6.—Surface of Bighawk gravelly sandy loam.

Bk1—2 to 12 inches (5 to 30 centimeters); brown (10YR 5/3) very gravelly sandy loam,

dark grayish brown (10YR 4/2) moist; 13 percent clay; moderate medium granular
structure parting to weak thin platy; soft, very friable, nonsticky, nonplastic; many
very fine and fine roots throughout; many carbonate coats around rock fragments
and finely disseminated carbonate throughout; 40 percent cinders; violently
effervescent, 10 percent calcium carbonate equivalent; moderately alkaline, pH
8.0; gradual smooth boundary.

Bk2—12 to 19 inches (30 to 47 centimeters); brown (10YR 5/3) very stony sandy

loam, dark grayish brown (10YR 4/2) moist; 14 percent clay; weak fine granular
and fine angular blocky structure; soft, very friable, slightly sticky, nonplastic;
many very fine and common fine roots throughout; many carbonate coats around
rock fragments and finely disseminated carbonate throughout; 15 percent stones
and 20 percent cinders; violently effervescent, 12 percent calcium carbonate
equivalent; moderately alkaline, pH 8.4; gradual smooth boundary.

Bk3—19 to 24 inches (47 to 60 centimeters); brown (10YR 5/3) very gravelly sandy

loam, dark grayish brown (10YR 4/2) moist; 15 percent clay; massive; soft, very
friable, slightly sticky, nonplastic; common very fine roots throughout; many
carbonate coats around rock fragments and finely disseminated carbonate
throughout; 40 percent cinders; violently effervescent, 12 percent calcium
carbonate equivalent; moderately alkaline, pH 8.4; gradual smooth boundary.

Bk4—24 to 60 inches (60 to 152 centimeters); brown (10YR 5/3) extremely gravelly

sandy loam, dark grayish brown (10YR 4/2) moist; 12 percent clay; massive;
loose, nonsticky, nonplastic; many carbonate coats around rock fragments

and finely disseminated carbonate throughout; 60 percent cinders; violently
effervescent, 13 percent calcium carbonate equivalent; strongly alkaline, pH 8.6.

Note: Table 31 shows lab data for this pedon.

18



Soil Survey of Wupatki National Monument, Arizona

Figure 7.—Profile of Bighawk soil. Scale is in centimeters.

Range in Characteristics

Rock fragment content of the control section: 35 to 55 percent cinders

Clay content of particle-size control section: 12 to 18 percent

Volcanic glass content: 30 to 40 percent

Cambic horizon: The zone from 2 to 19 inches (5 to 47 centimeters) (Bk1 and Bk2
horizons)

A horizon:
Hue—7.5YR or 10YR
Value—3 to 5 dry; 2.5 or 4 moist
Chroma—1 to 3, dry or moist
Texture—sandy loam
Clay content—8 to 14 percent
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Figure 8.—Box sample of Bighawk typical pedon.

Calcium carbonate equivalent—>5 to 10 percent
Rock fragments—20 to 60 percent cinders
Reaction—slightly alkaline or moderately alkaline

Bk horizons:
Hue—7.5YR or 10YR
Value—4 to 7 dry; 4 to 6 moist
Chroma—2 to 4, dry or moist
Texture—sandy loam, fine sandy loam, or loam
Clay content—10 to 18 percent
Calcium carbonate equivalent—5 to 15 percent
Rock fragments—35 to 60 percent cinders
Reaction—moderately alkaline or strongly alkaline
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Figure 10.—Subsurface sand fraction from Bighawk typical pedon.
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Figure 11.—An area of Bighawk family sand, 2 to 11 percent slopes.

101—Bighawk family gravelly sand, 2 to 11 percent
slopes

Map Unit Setting

Landform(s): Alluvial fans (fig. 11)

Elevation: 4,760 to 5,090 feet (1,450 to 1,552 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Bighawk family and similar soils: 85 percent
Minor components: Torriorthents—15 percent

Description of the Bighawk Family, Tephra Soil

Taxonomic classification: Ashy-skeletal, glassy, mesic Vitrandic Haplocambids
Taxon kind: Family

Geomorphic position: Toeslopes beneath cinder cones

Parent material: Tephra over residuum

Elevation: 4,760 to 5,090 feet (1,450 to 1,552 meters)

Slope: 2 to 11 percent

Depth to restrictive feature(s): 40 to 60 inches to lithic bedrock
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Figure 12.—Surface of Bighawk family gravelly sand, in a very gravelly area.

Drainage class: Somewhat excessively drained

K., in solum: 0.57 inch to 99.92 inches per hour (4.00 to 705.00 micrometers per
second)

K., in restrictive layer: 0.00 to 0.06 inch per hour (0.00 to 0.42 micrometer per second)

Available water capacity (total inches): 4.6 (low)

Shrink-swell potential: About 2.0 LEP (low)

Flooding hazard: None

Ponding hazard: None

Runoff class: Very low

Hydrologic group: B

Ecological site name: Volcanic Upland 10-14” p.z.

Ecological site number: RO35XA108AZ

Present vegetation: Black grama, bush muhly, oneseed juniper, Cutler’s jointfir, galleta,
rubber rabbitbrush, sand sagebrush, wolfberry, Apache plume, and fourwing
saltbush

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 12)

Canopy plant cover 44
Woody debris 0
Herbaceous litter 18
Bare soil 0
Rock fragments (tephra) 20

Typical Pedon (figs. 13 through 16)

Location by Universal Transverse Mercator System: Zone 12N, 3934108 Northing,
465467 Easting
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Figure 13.—Profile of Bighawk family soil. Scale is in centimeters.

C1—0to 2 inches (0 to 5 centimeters); dark grayish brown (10YR 4/2) gravelly sand,
black (7.5YR 2.5/1) moist; 2 percent clay; single grain; loose, nonsticky, nonplastic;
common very fine roots throughout; common interstitial pores; 30 percent cinders;
noneffervescent; moderately alkaline, pH 8.2; abrupt smooth boundary.

C2—2 to 9 inches (5 to 21 centimeters); black (7.5YR 2.5/1) very gravelly sand,
black (10YR 2/1) moist; 4 percent clay; single grain; loose, nonsticky, nonplastic;
common very fine roots throughout; many interstitial pores; 35 percent cinders;
slightly effervescent, 3 percent calcium carbonate equivalent; moderately alkaline,
pH 8.2; abrupt smooth boundary.

2Bk1—9 to 13 inches (21 to 32 centimeters); brown (7.5YR 5/4) loam, brown (7.5YR
4/3) moist; 21 percent clay; massive; hard, friable, slightly sticky, slightly plastic;
many very fine roots throughout; common medium vesicular pores; finely
disseminated carbonate in matrix and common fine carbonate masses infused into
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Figure 14.—Box sample of Bighawk family typical pedon.

matrix along faces of peds; 10 percent cinders; violently effervescent, 11 percent
calcium carbonate equivalent; strongly alkaline, pH 8.6; abrupt smooth boundary.
2Bk2—13 to 29 inches (32 to 74 centimeters); pale red (2.5YR 6/2) extremely
gravelly loamy sand, weak red (2.5YR 4/2) moist; 6 percent clay; massive; loose,
nonsticky, nonplastic; common very fine and fine roots throughout; many interstitial
pores; common carbonate masses around rock fragments; 10 percent cobbles
and 55 percent cinders; strongly effervescent, 10 percent calcium carbonate
equivalent; strongly alkaline, pH 8.6; clear smooth boundary.
2Bk3—29 to 46 inches (74 to 117 centimeters); pale brown (10YR 6/3) gravelly loamy
sand, dark grayish brown (10YR 4/2) moist; 7 percent clay; massive; loose,
nonsticky, nonplastic; common very fine and fine roots throughout; many interstitial
pores; common carbonate masses around rock fragments and finely disseminated
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Figure 15.—Surface sand fraction from Bighawk family typical pedon.
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Figure 16.—Subsurface sand fraction from Bighawk family typical pedon.
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carbonate; 20 percent cinders; violently effervescent, 10 percent calcium
carbonate equivalent; strongly alkaline, pH 8.6; abrupt wavy boundary.
3R—46 inches (117 centimeters); fractured, unweathered limestone.

Range in Characteristics

Note: Bighawk family soils are deep to a lithic bedrock contact and have a tephra cap
whereas the Bighawk series is very deep and does not have a tephra cap.

Rock fragment content of the control section: 35 to 70 percent cinders

Clay content of particle-size control section: 3 to 18 percent

Volcanic glass content: 30 to 40 percent

Tephra cap: The zone from 0 to 9 inches (0 to 21 centimeters) (C1 and C2 horizons)

Cambic horizon: The zone from 8 to 46 inches (21 to 117 centimeters) (2Bk and 2Ck
horizons)

C horizons:
Hue—5YR or 7.5YR
Value—2.5 to 4 dry; 2 to 3 moist
Chroma—1 or 2, dry or moist
Texture—coarse sand, loamy coarse sand, or sand
Clay content—1 to 10 percent
Calcium carbonate equivalent—2 to 5 percent
Rock fragments—15 to 75 percent cinders
Reaction—moderately alkaline or strongly alkaline

2Bk horizons:
Hue—2.5YR, 5YR, 7.5YR, or 10YR
Value—3 to 6 dry; 2.5 to 4 moist
Chroma—2 to 4, dry or moist
Texture—sandy loam, loamy sand, or sandy clay loam
Clay content—6 to 21 percent
Calcium carbonate equivalent—10 to 25 percent
Rock fragments—10 to 70 percent
Reaction—moderately alkaline or strongly alkaline

102—Chedeski very gravelly sandy loam, 0 to 6 percent
slopes

Map Unit Setting

Landform(s): Structural benches (fig. 17)

Elevation: 5,280 to 5,480 feet (1,610 to 1,669 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Chedeski and similar soils: 90 percent
Minor components: Loamy, Lithic Ustic Torriorthents—10 percent

Description of the Chedeski, Tephra Soil

Taxonomic classification: Loamy, mixed, superactive, mesic, shallow Ustic
Haplocambids
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Figure 17.—An area of Chedeski very gravelly sandy loam, 0 to 6 percent slopes.

Taxon kind: Series

Geomorphic position: Toeslopes beneath relict lava fields and rises on flat structural
benches

Parent material: Cinders derived from volcanic rock over residuum weathered from
sandstone and shale

Elevation: 5,280 to 5,480 feet (1,610 to 1,669 meters)

Slope: 0 to 6 percent

Depth to restrictive feature(s): 3 to 20 inches to paralithic bedrock; 10 to 40 inches to
lithic bedrock

Drainage class: Well drained

K., in solum: 0.20 inch to 19.98 inches per hour (1.40 to 141.00 micrometers per
second)

K., in restrictive layer: 0.00 to 0.60 inch per hour (0.00 to 4.23 micrometers per
second)

Available water capacity (total inches): 1.6 (very low)

Shrink-swell potential: About 2.7 LEP (low)

Flooding hazard: None

Ponding hazard: None

Runoff class: Medium

Hydrologic group: D

Ecological site name: Volcanic Upland 10-14” p.z.

Ecological site number: RO35XA108AZ

Present vegetation: Galleta, oneseed juniper, black grama, Indian ricegrass, needle
and thread, and threeawn

Land capability (nonirrigated areas): 6¢
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Figure 18.—Surface of Chedeski very gravelly sandy loam.

Surface cover (percent): (fig. 18)

Canopy plant cover 16
Woody debris 0
Herbaceous litter 0
Bare soil 10
Rock fragments (tephra) 45

Typical Pedon (figs. 19 through 22)

Location by Universal Transverse Mercator System: Zone 12N, 3933061 Northing,
459259 Easting

C—0to 2 inches (0 to 5 centimeters); 50 percent black (5YR 2.5/1) and 50 percent
reddish brown (5YR 5/4) very gravelly sandy loam, 50 percent black (5YR 2.5/1)
and 50 percent dark reddish brown (5YR 3/4) moist; 12 percent clay; single grain;
loose, nonsticky, nonplastic; common medium and many very fine and fine roots
throughout; common very fine dendritic tubular pores; 40 percent cinders; slightly
effervescent, 3 percent calcium carbonate equivalent; moderately alkaline, pH 8.4;
clear smooth boundary.

2Bw—2 to 13 inches (5 to 33 centimeters); reddish brown (5YR 5/4) gravelly sandy
clay loam, yellowish red (5YR 4/6) moist; 27 percent clay; moderate medium
subangular blocky structure; slightly hard, friable, slightly sticky, slightly plastic;
common medium and many very fine and fine roots throughout; 20 percent gravel;
strongly effervescent, 10 percent calcium carbonate equivalent; strongly alkaline,
pH 8.6; abrupt wavy boundary.

2Cr—13 to 27 inches (33 to 69 centimeters); fractured, weathered shale; abrupt wavy
boundary.

2R—27 inches (69 centimeters); fractured, unweathered sandstone.
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Figure 19.—Profile of Chedeski soil. Scale is in centimeters.

Range in Characteristics

Rock fragment content of the control section: 15 to 35 percent

Clay content of particle-size control section: 18 to 27 percent

Tephra cap: The zone from 0 to 2 inches (0 to 5 centimeters) (C horizon)

Cambic horizon: The zone from 2 to 13 inches (5 to 33 centimeters) (Bw horizon)

C horizon:
Hue—5YR or 10YR
Value—2.5 to 5 dry; 2.5 or 4 moist
Chroma—1 to 4, dry or moist
Texture—sandy loam
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Figure 20.—Box sample of Chedeski typical pedon.

Figure 21.—Surface sand fraction from Chedeski typical pedon.
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Figure 22.—Subsurface sand fraction from Chedeski typical pedon.

Clay content—8 to 18 percent

Calcium carbonate equivalent—2 to 5 percent
Rock fragments—20 to 50 percent cinders
Reaction—moderately alkaline

2Bw horizon:
Hue—5YR or 10YR
Value—4 to 6 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—sandy clay loam, loam, or sandy loam
Clay content—21 to 35 percent
Calcium carbonate equivalent—2 to 15 percent
Rock fragments—O0 to 40 percent gravel
Reaction—moderately alkaline or strongly alkaline

103—Flaco extremely gravelly coarse sand, 1 to 3 percent
slopes

Map Unit Setting

Landform(s): Lava fields (fig. 23)

Elevation: 5,250 to 5,710 feet (1,599 to 1,739 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days
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Figure 23.—An area of Flaco extremely gravelly coarse sand, 1 to 3 percent slopes.

Major land resource area: 35—Colorado Plateau
Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Flaco and similar soils: 90 percent
Minor components: Peshlaki soils—5 percent; Bighawk soils—5 percent

Description of the Flaco, Tephra Soil

Taxonomic classification: Fine-loamy, mixed, superactive, mesic Ustic Calciargids

Taxon kind: Series

Geomorphic position: Talf on relict lava fields

Parent material: Residuum weathered from basalt

Elevation: 5,250 to 5,710 feet (1,599 to 1,739 meters)

Slope: 1 to 3 percent

Depth to restrictive feature(s): 20 to 40 inches to lithic bedrock

Drainage class: Well drained

K., in solum: 0.20 inch to 99.92 inches per hour (1.40 to 705.00 micrometers per
second)

K., in restrictive layer: 0.00 to 0.10 inch per hour (0.00 to 0.70 micrometers per
second)

Available water capacity (total inches): 3.2 (low)

Shrink-swell potential: About 4.6 LEP (moderate)

Flooding hazard: None

Ponding hazard: None

Runoff class: Low

Hydrologic group: C
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Figure 24.—Surface of Flaco coarse sand, in a gravelly area.

Ecological site name: Volcanic Upland 10-14” p.z.

Ecological site number: RO35XA108AZ

Present vegetation: Galleta, Russian-thistle, black grama, needle and thread, and
oneseed juniper

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 24)

Canopy plant cover 66
Woody debris 0
Herbaceous litter 18
Bare soil 4
Rock fragments (tephra) 40

Typical Pedon (figs. 25 through 28)

Location by Universal Transverse Mercator System: Zone 12N, 3933159 Northing,
451999 Easting

C1—0to 1 inch (0 to 3 centimeters); black (7.5YR 2.5/1) extremely gravelly coarse
sand, black (7.5YR 2.5/1) moist; 3 percent clay; single grain; loose, nonsticky,
nonplastic; common very fine roots throughout; many interstitial pores; 60 percent
cinders; noneffervescent; moderately alkaline, pH 8.0; abrupt smooth boundary.

C2—1 to 6 inches (3 to 15 centimeters); very dark grayish brown (10YR 3/2) gravelly
sandy loam, black (10YR 2/1) moist; 17 percent clay; weak medium granular and
thin platy structure; soft, very friable, slightly sticky, slightly plastic; many very fine
and common fine roots throughout; common very fine dendritic tubular pores;

20 percent cinders; noneffervescent; moderately alkaline, pH 8.0; abrupt smooth
boundary.
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Figure 25.—Profile of Flaco soil. Scale is in centimeters.

2Bt—6 to 10 inches (15 to 25 centimeters); dark brown (10YR 3/3) sandy clay loam,
black (10YR 2/2) moist; 33 percent clay; moderate medium angular blocky
structure; slightly hard, friable, very sticky, moderately plastic; many very fine roots
throughout; common very fine dendritic tubular pores; very few faint thin clay films
on all faces of peds; slightly effervescent, 4 percent calcium carbonate equivalent;
moderately alkaline, pH 8.2; clear smooth boundary.

2Bk1—10 to 20 inches (25 to 51 centimeters); pale brown (10YR 6/3) gravelly sandy
clay loam, brown (10YR 5/3) moist; 28 percent clay; weak medium subangular
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Figure 26.—Box sample of Flaco typical pedon.

blocky structure; slightly hard, friable, moderately sticky, moderately plastic;
common very fine roots throughout; common very fine dendritic tubular pores;
common carbonate masses in matrix; 5 percent cobbles and 22 percent gravel;
strongly effervescent, 21 percent calcium carbonate equivalent; moderately
alkaline, pH 8.2; gradual wavy boundary.

2Bk2—20 to 31 inches (51 to 79 centimeters); light gray (10YR 7/2) gravelly sandy
loam, brown (10YR 5/3) moist; 19 percent clay; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic; common very fine
roots throughout; common very fine irregular pores; common carbonate masses
in matrix and around rock fragments; 30 percent gravel; violently effervescent,
40 percent calcium carbonate equivalent; strongly alkaline, pH 9.0; abrupt wavy
boundary.

2R—31 inches (79 centimeters); fractured, unweathered basalt.
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Figure 27.—Surface sand fraction from Flaco typical pedon.

Note: Table 31 shows lab data for this pedon (i.e., 12N7968).
Range in Characteristics

Rock fragment content of the control section: 0 to 20 percent

Clay content of particle-size control section: 24 to 35 percent

Tephra cap: The zone from 0 to 1 inch (0 to 3 centimeters) (C horizon)

Argillic horizon: The zone from 6 to 10 inches (15 to 25 centimeters) (2Bt horizon)
Calcic horizon: The zone from 10 to 31 inches (25 to 79 centimeters) (2Bk horizons)

C horizon:
Hue—7.5YR or 10YR
Value—2.5 or 3 dry; 2.5 moist
Chroma—1 or 2, dry or moist
Texture—coarse sand or sandy loam
Clay content—3 to 18 percent
Rock fragments—>5 to 65 percent cinders
Reaction—moderately alkaline

2Bt horizon:
Hue—5YR or 10YR
Value—3 or 4 dry; 2.5 or 3 moist
Chroma—2 to 4, dry or moist
Texture—loam or sandy clay loam
Clay content—24 to 35 percent
Calcium carbonate equivalent—2 to 10 percent
Rock fragments—O0 to 20 percent
Reaction—moderately alkaline or strongly alkaline
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Figure 28.—Subsurface sand fraction from Flaco typical pedon.

2Bk horizons:
Hue—7.5YR or 10YR
Value—5 to 7 dry; 5 or 6 moist
Chroma—2 to 4, dry or moist
Texture—sandy clay loam, sandy loam, or loam
Clay content—14 to 30 percent
Carbonate equivalent—10 to 30 percent
Rock fragments—10 to 35 percent
Reaction—moderately alkaline or strongly alkaline

104—Flaco-Lava flows complex, 1 to 18 percent slopes

Map Unit Setting

Landform(s): Lava fields and lava flows (figs. 29 and 30)

Elevation: 4,980 to 5,710 feet (1,517 to 1,741 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Flaco and similar soils: 75 percent
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Figure 29.—The Flaco soil in an area of Flaco-Lava flows complex, 1 to 18 percent slopes.

Figure 30.—Lava flows in an area of Flaco-Lava flows complex, 1 to 18 percent slopes.
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Figure 31.—Surface of Flaco coarse sand.

Lava flows, basalt: 10 percent
Minor components: Peshlaki soils—10 percent; Bighawk soils—5 percent

Description of the Flaco, Tephra Soil

Taxonomic classification: Fine-loamy, mixed, superactive, mesic Ustic Calciargids

Taxon kind: Series

Geomorphic position: Summits and shoulders

Parent material: Residuum weathered from basalt

Elevation: 4,980 to 5,710 feet (1,517 to 1,741 meters)

Slope: 1 to 18 percent

Depth to restrictive feature(s): 20 to 40 inches to lithic bedrock

Drainage class: Well drained

K., in solum: 0.20 inch to 99.92 inches per hour (1.40 to 705.00 micrometers per
second)

K., in restrictive layer: 0.00 to 0.10 inch per hour (0.00 to 0.70 micrometer per second)

Available water capacity (total inches): 3.6 (low)

Shrink-swell potential: About 3.2 LEP (moderate)

Flooding hazard: None

Ponding hazard: None

Runoff class: Low

Hydrologic group: C

Ecological site name: Volcanic Upland 10-14” p.z.

Ecological site number: RO35XA108AZ

Present vegetation: Galleta, oneseed juniper, alkali sacaton, black grama, Apache
plume, sideoats grama, milkweed, and four o’clock

Land capability (nonirrigated areas): 6¢

40



Soil Survey of Wupatki National Monument, Arizona

.
=

Figure 32.—Profile of Flaco soil. Scale is in inches.

Surface cover (percent): (fig. 31)

Canopy plant cover 52
Woody debris 0
Herbaceous litter 28
Bare soil 0
Rock fragments (tephra) 35

Typical Pedon (figs. 32 through 35)

Location by Universal Transverse Mercator System: Zone 12N, 3933159 Northing,
456474 Easting
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Figure 33.—Box sample of Flaco typical pedon.

C1—0to 1 inch (0 to 3 centimeters); black (7.5YR 2.5/1) very stony coarse sand, black
(7.5YR 2.5/1) moist; 3 percent clay; single grain; loose, nonsticky, nonplastic;
many very fine roots throughout; many interstitial pores; 20 percent stones and
20 percent cinders; slightly effervescent, 1 percent calcium carbonate equivalent;
moderately alkaline, pH 8.2; clear smooth boundary.

C2—1 to 7 inches (3 to 18 centimeters); brown (10YR 4/3) very gravelly sandy loam,
dark brown (10YR 3/3) moist; 17 percent clay; weak thin platy structure; soft,
very friable, slightly sticky, slightly plastic; few medium and many very fine roots
throughout; common very fine dendritic tubular pores; 5 percent cobbles and 30
percent cinders; strongly effervescent, 4 percent calcium carbonate equivalent;
moderately alkaline, pH 8.2; abrupt smooth boundary.

2Bt—7 to 10 inches (18 to 25 centimeters); very dark grayish brown (10YR 3/2)
gravelly sandy clay loam, very dark grayish brown (10YR 3/2) moist; 30 percent
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Figure 35.—Subsurface sand fraction from Flaco typical pedon.
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clay; moderate medium angular blocky structure; slightly hard, friable, moderately
sticky, moderately plastic; many very fine roots throughout; common very fine
dendritic tubular pores; very few faint thin clay films on all faces of peds; 5
percent cobbles and 15 percent gravel; violently effervescent, 10 percent calcium
carbonate equivalent; moderately alkaline, pH 8.4; abrupt smooth boundary.

2Bk1—10 to 18 inches (25 to 46 centimeters); dark yellowish brown (10YR 4/4)
gravelly loam, dark brown (10YR 3/3) moist; 22 percent clay; moderate medium
subangular blocky structure; slightly hard, friable, slightly sticky, slightly plastic;
common very fine roots throughout; many very fine dendritic tubular pores;
common carbonate masses in matrix; 5 percent cobbles and 10 percent gravel;
violently effervescent, 14 percent calcium carbonate equivalent; strongly alkaline,
pH 8.6; clear wavy boundary.

2Bk2—18 to 31 inches (46 to 79 centimeters); brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) moist; 20 percent clay; moderate medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic; common very fine
roots throughout; many very fine dendritic tubular pores; common carbonate
masses in matrix; 5 percent cobbles and 10 percent gravel; violently effervescent,
32 percent calcium carbonate equivalent; strongly alkaline, pH 8.6; abrupt wavy
boundary.

2R—31 inches (79 centimeters); fractured, unweathered basalt.

Range in Characteristics

Rock fragment content of the control section: 0 to 25 percent

Clay content of particle-size control section: 24 to 35 percent

Tephra cap: The zone from 0 to 1 inch (0 to 3 centimeters) (C1 horizon)

Argillic horizon: The zone from 7 to 10 inches (18 to 25 centimeters) (2Bt horizon)
Calcic horizon: The zone from 10 to 31 inches (25 to 79 centimeters) (2Bk horizons)

C horizons:
Hue—7.5YR or 10YR
Value—2.5 to 4 dry; 2.5 or 3 moist
Chroma—1 to 3, dry or moist
Texture—coarse sand or sandy loam
Clay content—3 to 18 percent
Calcium carbonate equivalent—0 to 10 percent
Rock fragments—15 to 65 percent cinders
Reaction—slightly alkaline or moderately alkaline

2Bt horizon:
Hue—5YR or 10YR
Value—3 or 4, dry or moist
Chroma—2 to 4, dry or moist
Texture—loam or sandy clay loam
Clay content—24 to 35 percent
Calcium carbonate equivalent—>5 to 10 percent
Rock fragments—oO0 to 25 percent
Reaction—moderately alkaline or strongly alkaline

2Bk horizons:
Hue—7.5YR or 10YR
Value—4 to 7 dry; 3 to 6 moist
Chroma—2 to 4, dry or moist
Texture—sandy loam, loam, or sandy clay loam
Clay content—14 to 30 percent
Carbonate equivalent—10 to 40 percent
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Figure 36.—The Flaco soil in an area of Flaco-Pocum complex, 1 to 3 percent slopes.

Rock fragments—10 to 35 percent
Reaction—moderately alkaline or strongly alkaline

Description of Lava Flows, Basalt

Lava flows typically have weathered surfaces, crevices, and angular blocks that are
characteristic of lava flows of the Pleistocene Epoch. Earthy material has accumulated
in rocks and sheltered pockets, but the flows are virtually devoid of vegetation with the
exception of lichens.

105—Flaco-Pocum complex, 1 to 3 percent slopes

Map Unit Setting

Landform(s): Terraces (figs. 36 and 37)

Elevation: 5,270 to 5,500 feet (1,605 to 1,676 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Flaco and similar soils: 65 percent
Pocum and similar soils: 25 percent
Minor components: Haplustolls and Calciustolls—10 percent
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Figure 37.—The Pocum soil in an area of Flaco-Pocum complex, 1 to 3 percent slopes.

Description of the Flaco, Tephra Soil

Taxonomic classification: Fine-loamy, mixed, superactive, mesic Ustic Calciargids

Taxon kind: Series

Geomorphic position: Rises of relict terrace deposits

Parent material: Alluvium derived from volcanic rock

Elevation: 5,270 to 5,500 feet (1,605 to 1,676 meters)

Slope: 1 to 3 percent

Depth to restrictive feature(s): 20 to 40 inches to lithic bedrock

Drainage class: Well drained

K., in solum: 0.20 inch to 99.92 inches per hour (1.40 to 705.00 micrometers per
second)

K., in restrictive layer: 0.00 to 0.06 inch per hour (0.00 to 0.42 micrometer per second)

Available water capacity (total inches): 3.5 (low)

Shrink-swell potential: About 3.6 LEP (moderate)

Flooding hazard: None

Ponding hazard: None

Runoff class: Low

Hydrologic group: C

Ecological site name: Loamy Upland 10-14” p.z.

Ecological site number: RO35XA113AZ

Present vegetation: Galleta, needle and thread, rubber rabbitbrush, alkali sacaton,
oneseed juniper, and black grama

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 38)
Canopy plant cover 60
Woody debris 0
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Figure 38.—Surface of Flaco sand.

Herbaceous litter 0
Bare soil 2
Rock fragments (tephra) 25

Typical Pedon (figs. 39 through 42)

Location by Universal Transverse Mercator System: Zone 12N, 3936989 Northing,
459802 Easting

C—0to 2 inches (0 to 5 centimeters); dark brown (7.5YR 3/2) sand, black
(7.5YR 2.5/1) moist; 3 percent clay; single grain; loose, nonsticky, nonplastic;
common very fine roots throughout; many interstitial pores; 10 percent cinders;
noneffervescent; moderately alkaline, pH 8.0; clear smooth boundary.

2Bw—-2 to 6 inches (5 to 15 centimeters); brown (7.5YR 4/4) sandy clay loam, brown
(7.5YR 4/3) moist; 23 percent clay; weak thin platy structure; slightly hard, friable,
slightly sticky, slightly plastic; many very fine roots throughout; common very fine
dendritic tubular pores; 10 percent gravel; slightly effervescent, 3 percent calcium
carbonate equivalent; moderately alkaline, pH 8.0; abrupt smooth boundary.

2Btk—6 to 14 inches (15 to 36 centimeters); strong brown (7.5YR 5/6) sandy clay
loam, strong brown (7.5YR 4/6) moist; 30 percent clay; moderate medium
subangular blocky structure; slightly hard, friable, moderately sticky, moderately
plastic; few medium and many very fine roots throughout; many very fine dendritic
tubular pores; very few distinct clay films on all faces of peds; common carbonate
masses in matrix and finely disseminated carbonate throughout; 10 percent gravel;
strongly effervescent, 21 percent calcium carbonate equivalent; strongly alkaline,
pH 8.6; clear wavy boundary.
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Figure 39.—Profile of Flaco soil. Scale is in centimeters.

2Bk—14 to 25 inches (36 to 64 centimeters); light brown (7.5YR 6/4) gravelly
sandy clay loam, brown (7.5YR 5/4) moist; 25 percent clay; moderate medium
subangular blocky structure; slightly hard, friable, moderately sticky, slightly plastic;
common medium and many very fine roots throughout; common very fine dendritic
tubular pores; finely disseminated carbonate throughout and common carbonate
masses in matrix; 15 percent gravel; violently effervescent, 31 percent calcium
carbonate equivalent; strongly alkaline, pH 9.0; abrupt wavy boundary.

3R—25 inches (64 centimeters); fractured, unweathered limestone.

Note: Table 31 shows lab data for this pedon (i.e., 12N7970).
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Figure 41.—Surface sand fraction from Flaco typical pedon.
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Figure 42.—Subsurface sand fraction from Flaco typical pedon.

Range in Characteristics

Rock fragment content of the control section: 5 to 30 percent

Clay content of particle-size control section: 20 to 32 percent

Tephra cap: The zone from 0 to 2 inches (0 to 5 centimeters) (C horizon)

Argillic horizon: The zone from 6 to 14 inches (15 to 36 centimeters) (Btk horizon)

Calcic horizon: The zone from 6 to 25 inches (15 to 64 centimeters) (Btk and Bk
horizons)

C horizon:
Hue—7.5YR or 10YR
Value—2.5 or 3 dry; 2.5 moist
Chroma—1 or 2, dry or moist
Texture—sand
Clay content—2 to 5 percent
Rock fragments—10 to 50 percent cinders
Reaction—moderately alkaline

2Bw or 2Btk horizon:
Hue—7.5YR or 10YR
Value—4 or 5 dry; 3 or 4 moist
Chroma—a3 to 6, dry or moist
Texture—sandy clay loam or loam
Clay content—20 to 32 percent
Calcium carbonate equivalent—2 to 20 percent
Rock fragments—10 to 25 percent
Reaction—moderately alkaline or strongly alkaline

50



Soil Survey of Wupatki National Monument, Arizona

2Bk horizon:
Hue—7.5YR or 10YR
Value—>5 or 6 dry; 4 or 5 moist
Chroma—3 to 6, dry or moist
Texture—sandy clay loam or loam
Clay content—20 to 32 percent
Calcium carbonate equivalent—15 to 30 percent
Rock fragments—10 to 30 percent
Reaction—moderately alkaline or strongly alkaline

Description of the Pocum, Tephra Soil

Taxonomic classification: Loamy, mixed, superactive, mesic, shallow Calcic
Petrocalcids

Taxon kind: Series

Geomorphic position: Dips in relict terrace deposits

Parent material: Alluvium derived from volcanic rock over residuum weathered from
limestone

Elevation: 5,270 to 5,500 feet (1,605 to 1,676 meters)

Slope: 1 to 3 percent

Depth to restrictive feature(s): 10 to 20 inches to petrocalcic horizon; 10 to 40 inches
to lithic bedrock

Drainage class: Well drained

K., in solum: 0.01 inch to 99.92 inches per hour (0.10 micrometer to 705.00
micrometers per second)

K., in restrictive layer: 0.00 to 0.06 inch per hour (0.00 to 0.42 micrometer per second)

Available water capacity (total inches): 1.8 (very low)

Shrink-swell potential: About 2.4 LEP (low)

Flooding hazard: None

Ponding hazard: None

Runoff class: Medium

Hydrologic group: D

Ecological site name: Loamy Upland 10-14” p.z.

Ecological site number: RO35XA113AZ

Present vegetation: Galleta, needle and thread, alkali sacaton, black grama, oneseed
juniper, and rubber rabbitbrush

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 43)

Canopy plant cover 66
Woody debris 0
Herbaceous litter 6
Bare soil 4
Rock fragments (tephra) 15

Typical Pedon (figs. 44 through 47)

Location by Universal Transverse Mercator System: Zone 12N, 3936824 Northing,
460520 Easting

C—0to 2 inches (0 to 5 centimeters); black (7.5YR 2.5/1) gravelly coarse sand, black
(7.5YR 2/1) moist; 3 percent clay; single grain; loose, nonsticky, nonplastic; many
very fine and common fine roots throughout; many interstitial pores; 20 percent
gravel; noneffervescent; moderately alkaline, pH 8.0; abrupt smooth boundary.

2Bw—2 to 9 inches (5 to 23 centimeters); brown (7.5YR 4/4) gravelly sandy clay loam,
dark brown (7.5YR 3/3) moist; 23 percent clay; moderate medium subangular
blocky structure; slightly hard, friable, slightly sticky, slightly plastic; common
medium and many very fine roots throughout; common very fine irregular and
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Figure 44.—Profile of Pocum soil. Scale is in centimeters.
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Figure 45.—Box sample of Pocum typical pedon.

common fine irregular pores; 15 percent gravel; slightly effervescent, 5 percent
calcium carbonate equivalent; moderately alkaline, pH 8.4; clear smooth boundary.

2Bk—9 to 18 inches (23 to 46 centimeters); light brown (7.5YR 6/3) gravelly sandy
loam, brown (7.5YR 4/3) moist; 16 percent clay; moderate medium platy and
angular blocky structure; hard, friable, slightly sticky, slightly plastic; common
medium and many very fine roots throughout; many very fine dendritic tubular
pores; many carbonate nodules in matrix and finely disseminated carbonate
throughout; 5 percent cobbles and 15 percent gravel; violently effervescent,
38 percent calcium carbonate equivalent; strongly alkaline, pH 8.6; clear wavy
boundary.

2Bkm—18 to 22 inches (46 to 56 centimeters); light brown (7.5YR 6/3) loamy sand,
brown (7.5YR 4/3) moist; many very fine roots at top of horizon; moderately
cemented petrocalcic materials; abrupt smooth boundary.
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Figure 47.—Subsurface sand fraction from Pocum typical pedon.
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2B’k—22 to 25 inches (56 to 64 centimeters); light brown (7.5YR 6/3) gravelly sandy
loam, brown (7.5YR 5/3) moist; 18 percent clay; massive; hard, friable, slightly
sticky, slightly plastic; finely disseminated carbonate throughout; 25 percent gravel;
violently effervescent, 39 percent calcium carbonate equivalent; strongly alkaline,
pH 8.6; abrupt wavy boundary.

3R—25 inches (64 centimeters); fractured, unweathered limestone.

Range in Characteristics

Rock fragment content of the control section: 10 to 30 percent

Clay content of particle-size control section: 15 to 18 percent

Tephra cap: The zone from 0 to 2 inches (0 to 5 centimeters) (C horizon)

Calcic horizon: The zone from 9 to 18 inches (23 to 46 centimeters) (Bk horizon)

Petrocalcic horizon: The zone from 18 to 22 inches (46 to 56 centimeters) (Bkm
horizon)

C horizon:
Hue—7.5YR or 10YR
Value—2.5 or 3 dry; 2 or 2.5 moist
Chroma—1 or 2, dry or moist
Texture—coarse sand
Clay content—2 to 5 percent
Rock fragments—10 to 50 percent cinders
Reaction—moderately alkaline

2Bw horizon:
Hue—7.5YR or 10YR
Value—4 to 6 dry; 3 or 4 moist
Chroma—3 to 6, dry or moist
Texture—sandy clay loam, loam, or sandy loam
Clay content—15 to 25 percent
Calcium carbonate equivalent—2 to 15 percent
Rock fragments—10 to 25 percent
Reaction—moderately alkaline or strongly alkaline

2Bk or 2B’k horizon:
Hue—7.5YR or 10YR
Value—S5 or 6 dry; 4 or 5 moist
Chroma—3 to 6, dry or moist
Texture—sandy loam, sandy clay loam, or loam
Clay content—15 to 25 percent
Calcium carbonate equivalent—15 to 40 percent
Rock fragments—10 to 30 percent
Reaction—moderately alkaline or strongly alkaline

Bkm horizon:
Cementation—calcium carbonate
Thickness—4 to 8 inches
Hardness—moderately cemented or strongly cemented

106—Gish very gravelly coarse sand, 0 to 0.4 percent
slopes

Map Unit Setting

Landform(s): Lakebeds (relict) (fig. 48)
Elevation: 5,340 to 5,550 feet (1,628 to 1,693 meters)
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Figure 48.—An area of Gish very gravelly coarse sand, 0 to 0.4 percent slopes.

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Gish and similar soils: 90 percent
Minor components: Fine, Ustic Haplargids—10 percent

Description of the Gish, Tephra Soil

Taxonomic classification: Fine, mixed, superactive, mesic Ustic Haplocambids

Taxon kind: Series

Geomorphic position: Talf in relict lakebeds

Parent material: Lacustrine deposits derived from igneous and sedimentary rock

Elevation: 5,340 to 5,550 feet (1,628 to 1,693 meters)

Slope: 0 to 0.4 percent

Drainage class: Well drained

K., in solum: 0.01 inch to 99.92 inches per hour (0.04 micrometer to 705.00
micrometers per second)

Available water capacity (total inches): 9.3 (high)

Shrink-swell potential: About 6.0 LEP (high)

Flooding hazard: None

Ponding hazard: None

Runoff class: Low
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Figure 49.—Surface of Gish very gravelly coarse sand.

Hydrologic group: C

Ecological site name: Loamy Upland 10-14” p.z.

Ecological site number: RO35XA113AZ

Present vegetation: Galleta, alkali sacaton, rubber rabbitbrush, forbs, and annuals
Land capability (nonirrigated areas): 5¢

Surface cover (percent): (fig. 49)

Canopy plant cover 60
Woody debris 2
Herbaceous litter 18
Bare soil 10
Rock fragments (tephra) 45

Typical Pedon (figs. 50 through 53)

Location by Universal Transverse Mercator System: Zone 12N, 3937089 Northing,
455913 Easting

C1—0to 1 inch (0 to 2 centimeters); very dark gray (7.5YR 3/1) very gravelly coarse
sand, black (7.5YR 2.5/1) moist; 1 percent clay; single grain; loose, nonsticky,
nonplastic; common medium and very fine roots throughout; 40 percent cinders;
noneffervescent; slightly alkaline, pH 7.6; abrupt smooth boundary.

C2—1 to 4 inches (2 to 9 centimeters); brown (7.5YR 5/3) gravelly coarse sandy
loam, dark brown (7.5YR 3/3) moist; 12 percent clay; weak medium granular and
platy structure; loose, nonsticky, nonplastic; many very fine and common fine
roots throughout; 25 percent cinders; very slightly effervescent, 1 percent calcium
carbonate equivalent; slightly alkaline, pH 7.6; abrupt smooth boundary.

2Bw—4 to 16 inches (9 to 39 centimeters); brown (7.5YR 5/4) clay loam, brown (7.5YR
4/3) moist; 39 percent clay; strong fine angular blocky structure; moderately hard,
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Figure 50.—Profile of Gish soil. Scale is in centimeters.

friable, very sticky, very plastic; common very fine roots throughout; many very fine
and common fine tubular pores; slightly effervescent, 3 percent calcium carbonate
equivalent; slightly alkaline, pH 7.8; clear smooth boundary.

2Bk1—16 to 30 inches (39 to 76 centimeters); light brown (7.5YR 6/4) sandy clay
loam, brown (7.5YR 4/4) moist; 33 percent clay; moderate medium subangular
blocky structure; moderately hard, friable, very sticky, very plastic; few very fine
roots throughout; common very fine tubular pores; few carbonate nodules in
matrix throughout; strongly effervescent, 12 percent calcium carbonate equivalent;
moderately alkaline, pH 8.2; gradual smooth boundary.
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Figure 51.—Box sample of Gish typical pedon.

2Bk2—30 to 60 inches (76 to 152 centimeters); light brown (7.5YR 6/4) clay, brown
(7.5YR 4/4) moist; 40 percent clay; weak fine subangular blocky structure; hard,
firm, very sticky, very plastic; few carbonate nodules in matrix throughout; violently

effervescent, 15 percent calcium carbonate equivalent; moderately alkaline, pH
8.2.

Range in Characteristics

Rock fragment content of the control section: 0 to 10 percent

Clay content of particle-size control section: 35 to 42 percent

Tephra cap: The zone from 0 to 1 inch (0 to 2 centimeters) (C1 horizon)

Cambic horizon: The zone from 4 to 30 inches (9 to 76 centimeters) (Bw and Bk1
horizons)
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Figure 52.—Surface sand fraction of Gish typical pedon.

Subsurface sand fraction of Gish typical pedon.

Figure 53.
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C horizons:
Hue—7.5YR or 10YR
Value—2.5 to 5 dry; 2.5 or 3 moist
Chroma—1 to 3, dry or moist
Texture—coarse sand or coarse sandy loam
Clay content—1 to 15 percent
Calcium carbonate equivalent—O0 to 2 percent
Rock fragments—25 to 60 percent cinders
Reaction—slightly alkaline

2Bw horizon:
Hue—7.5YR or 10YR
Value—4 to 6 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—clay loam, sandy clay loam, or clay
Clay content—31 to 42 percent
Calcium carbonate equivalent—2 to 15 percent
Rock fragments—oO to 5 percent
Reaction—slightly alkaline or moderately alkaline

2Bk horizons:
Hue—7.5YR or 10YR
Value—4 to 6 dry; 3 to 5 moist
Chroma—4 to 6, dry or moist
Texture—clay, clay loam, or sandy clay loam
Clay content—28 to 42 percent
Calcium carbonate equivalent—10 to 25 percent
Rock fragments—O0 to 10 percent
Reaction—slightly alkaline or moderately alkaline

107—Ilves-Riverwash complex, rarely flooded, 1 to 5
percent slopes

Map Unit Setting

Landform(s): Channels (figs. 54 and 55)

Elevation: 4,290 to 4,640 feet (1,307 to 1,414 meters)

Mean annual precipitation: 6 to 10 inches (152 to 254 millimeters)

Mean annual air temperature: 54 to 57 degrees F (12.0 to 14.0 degrees C)
Mean annual soil temperature: 56 to 59 degrees F (13.1 to 15.1 degrees C)
Frost-free period: 150 to 180 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.2—Colorado Plateau-Shrub - Grasslands

Map Unit Composition

Ives and similar soils: 60 percent

Riverwash: 20 percent

Minor components: Moenkopie soils—10 percent; Haplocambids—5 percent;
Torriorthents—5 percent

Description of the Ives Soil

Taxonomic classification: Coarse-loamy, mixed, superactive, calcareous, mesic Typic
Torrifluvents

Taxon kind: Series

Geomorphic position: Channels
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Figure 54.—The Ives soil in an area of Ives-Riverwash complex, rarely flooded, 1 to 5 percent slopes.

Figure 55.—Riverwash in an area of Ives-Riverwash complex, rarely flooded, 1 to 5 percent slopes.
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Figure 56.—Surface of lves sandy clay loam.

Parent material: Alluvium derived from sedimentary rock
Elevation: 4,290 to 4,640 feet (1,307 to 1,414 meters)
Slope: 1 to 5 percent

Drainage class: Well drained

K., in solum: 0.20 inch to 5.95 inches per hour (1.40 to 42.00 micrometers per second)
Available water capacity (total inches): 4.5 (low)
Shrink-swell potential: About 2.8 LEP (low)

Flooding hazard: Rare

Ponding hazard: None

Runoff class: Low

Hydrologic group: C

Ecological site name: Loamy Wash 6-10” p.z.

Ecological site number: RO35XB209AZ

Present vegetation: Fourwing saltbush and alkali sacaton
Land capability (nonirrigated areas): 7c

Surface cover (percent): (fig. 56)

Canopy plant cover 10
Woody debris 0
Herbaceous litter 4
Bare soil 98
Rock fragments (gravel) 5

Typical Pedon (figs. 57 through 60)

Location by Universal Transverse Mercator System: Zone 12N, 3935949 Northing,
473493 Easting
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Figure 57.—Profile of Ives soil. Scale is in centimeters.

A—O0 to 5 inches (0 to 12 centimeters); reddish brown (5YR 4/4) sandy clay loam, dark
reddish brown (5YR 3/4) moist; 25 percent clay; moderate medium angular blocky
and platy structure; loose, very friable, slightly sticky, slightly plastic; few very fine
and fine roots throughout; 10 percent gravel; violently effervescent, 15 percent
calcium carbonate equivalent; slightly alkaline, pH 7.8; clear wavy boundary.

Cy—5 to 10 inches (12 to 24 centimeters); reddish brown (5YR 4/3) sandy loam, dark
reddish brown (5YR 3/3) moist; 16 percent clay; moderate medium angular blocky
and weak fine platy structure; loose, slightly sticky, slightly plastic; many very fine
and fine roots throughout; common gypsum masses in matrix; 2 percent gravel;
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Figure 58.—Box sample of Ives typical pedon.

violently effervescent, 15 percent calcium carbonate equivalent and 2 percent
gypsum; slightly alkaline, pH 7.6; abrupt smooth boundary.

Cky1—10 to 24 inches (24 to 61 centimeters); reddish brown (5YR 4/4) gravelly sandy

loam, dark reddish brown (5YR 3/4) moist; 19 percent clay; moderate medium
angular blocky structure; loose, slightly sticky, slightly plastic; few very fine and fine
roots throughout; common medium and many very fine pores; finely disseminated
carbonate and common gypsum masses in matrix; 25 percent gravel; violently
effervescent, 15 percent calcium carbonate equivalent and 2 percent gypsum;
slightly alkaline, pH 7.6; gradual wavy boundary.

Cky2—24 to 60 inches (61 to 152 centimeters); reddish brown (5YR 4/4) loamy sand,

dark reddish brown (5YR 3/4) moist; 14 percent clay; massive; loose, slightly
sticky, slightly plastic; many fine roots throughout; finely disseminated carbonate
and common gypsum masses in matrix; 5 percent gravel; strongly effervescent, 12
percent calcium carbonate equivalent and 2 percent gypsum; slightly alkaline, pH
7.6.

Range in Characteristics

Rock fragment content of the control section: 0 to 30 percent
Clay content of particle-size control section: 8 to 18 percent

A horizon:

Hue—5YR or 7.5YR

Value—4 or 5 dry; 3 or 4 moist
Chroma—a3 or 4, dry or moist
Texture—sandy clay loam

65



Soil Survey of Wupatki National Monument, Arizona

Figure 59.—Surface sand fraction from lves typical pedon.

Figure 60.—Subsurface sand fraction from lves typical pedon.
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Clay content—20 to 28 percent

Calcium carbonate equivalent—10 to 25 percent
Rock fragments—O0 to 30 percent
Reaction—slightly alkaline or moderately alkaline

Cy and CKy horizons:
Hue—5YR or 7.5YR
Value—4 or 5 dry; 3 or 4 moist
Chroma—3 to 6, dry or moist
Texture—sandy loam, loamy sand, or fine sandy loam
Clay content—38 to 20 percent
Calcium carbonate equivalent—10 to 25 percent
Gypsum content—oO0 to 4 percent
Rock fragments—O0 to 30 percent
Reaction—slightly alkaline or moderately alkaline

Description of Riverwash

Riverwash consists of unstabilized sandy, silty, clayey, or gravelly sediment that is
flooded, washed, and reworked frequently by rivers and typically devoid of vegetation.

108—Meriwhitica-Rock outcrop complex, 7 to 68 percent
slopes

Map Unit Setting

Landform(s): Escarpments (figs. 61 and 62)

Elevation: 4,490 to 5,360 feet (1,368 to 1,635 meters)

Mean annual precipitation: 10 to 14 inches (254 to 356 millimeters)

Mean annual air temperature: 50 to 54 degrees F (10.0 to 12.0 degrees C)
Mean annual soil temperature: 52 to 56 degrees F (11.1 to 13.1 degrees C)
Frost-free period: 135 to 165 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.1—Colorado Plateau-Mixed Grass Plains

Map Unit Composition

Meriwhitica and similar soils: 75 percent
Rock outcrop, limestone: 25 percent

Description of the Meriwhitica Soil

Taxonomic classification: Loamy-skeletal, mixed, superactive, calcareous, mesic Lithic
Ustic Torriorthents

Taxon kind: Series

Geomorphic position: Side slopes and footslopes resulting from normal faulting

Parent material: Residuum weathered from limestone

Elevation: 4,490 to 5,360 feet (1,368 to 1,635 meters)

Slope: 7 to 68 percent

Depth to restrictive feature(s): 4 to 20 inches to lithic bedrock

Drainage class: Excessively drained

K., in solum: 1.98 to 99.92 inches per hour (14.00 to 705.00 micrometers per second)

K., in restrictive layer: 0.00 to 0.06 inch per hour (0.00 to 0.42 micrometer per second)

Available water capacity (total inches): 0.6 (very low)

Shrink-swell potential: About 0.9 LEP (low)

Flooding hazard: None

Ponding hazard: None
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Figure 61.—The Meriwhitica soil in an area of Meriwhitica-Rock outcrop complex, 7 to 68 percent
slopes.

Figure 62.—Rock outcrop in an area of Meriwhitica-Rock outcrop complex, 7 to 68 percent slopes.
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Figure 63.—Surface of Meriwhitica very gravelly loamy sand.

Runoff class: Medium

Hydrologic group: D

Ecological site name: Shallow Loamy 10-14” p.z.

Ecological site number: RO35XA119AZ

Present vegetation: Black grama, Cutler’s jointfir, needle and thread, shadscale, alkali
sacaton, oneseed juniper, rubber rabbitbrush, and Bigelow sage

Land capability (nonirrigated areas): 6¢

Surface cover (percent): (fig. 63)

Canopy plant cover 24
Woody debris 2
Herbaceous litter 12
Bare soill 14
Gravel 30
Cobbles 15
Stones 15

Typical Pedon (figs. 64 through 67)

Location by Universal Transverse Mercator System: Zone 12N, 3937238 Northing,
466183 Easting

A—-O0 to 2 inches (0 to 5 centimeters); brown (7.5YR 5/4) very gravelly loamy sand,
dark brown (7.5YR 3/4) moist; 10 percent clay; medium fine granular structure;
loose, nonsticky, nonplastic; many very fine and common fine roots throughout;
35 percent gravel; strongly effervescent, 5 percent calcium carbonate equivalent;
moderately alkaline, pH 8.0; clear smooth boundary.
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Figure 64.—Profile of Meriwhitica soil. Scale is in centimeters (left) and inches
(right).

C—2to 7 inches (5 to 18 centimeters); brown (7.5YR 5/4) gravelly sandy loam, brown
(7.5YR 4/4) moist; 12 percent clay; weak medium subangular blocky structure;
soft, very friable, nonsticky, nonplastic; many very fine and common fine roots
throughout; many very fine dendritic tubular pores; 20 percent gravel; violently
effervescent, 15 percent calcium carbonate equivalent; moderately alkaline, pH
8.2; clear wavy boundary.

Ck—7 to 11 inches (18 to 28 centimeters); brown (7.5YR 5/4) extremely gravelly loamy
sand, dark brown (7.5YR 3/4) moist; 7 percent clay; massive; loose, nonsticky,
nonplastic; common very fine roots throughout; common carbonate masses
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Figure 66.—Surface sand fraction from Meriwhitica typical pedon.
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Figure 67.—Subsurface sand fraction from Meriwhitica typical pedon.

around rock fragments; 65 percent gravel; violently effervescent, 15 percent
calcium carbonate equivalent; moderately alkaline, pH 8.2.
R—11 inches (28 centimeters); fractured, unweathered limestone.

Range in Characteristics

Rock fragment content of the control section: 35 to 75 percent
Clay content of particle-size control section: 5 to 15 percent

A horizon:
Hue—7.5YR or 10YR
Value—4 or 5 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—loamy sand
Clay content—5 to 15 percent
Calcium carbonate equivalent—2 to 15 percent
Rock fragments—20 to 50 percent
Reaction—moderately alkaline

C or Ck horizon:
Hue—7.5YR or 10YR
Value—4 or 5 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—sandy loam, loamy sand, or loam
Clay content—5 to 15 percent
Calcium carbonate equivalent—10 to 25 percent
Rock fragments—20 to 70 percent
Reaction—moderately alkaline
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Figure 68.—An area of Miburn coarse sand, 1 to 10 percent slopes.

Description of Rock Outcrop, Limestone

The Rock outcrop consists of exposures of steep bedrock and cliffs. These areas
are typically barren but may have sparse vegetation growing in cracks and crevices or
in thin layers of eolian, alluvial, or colluvial material.

109—Miburn coarse sand, 1 to 10 percent slopes

Map Unit Setting

Landform(s): Dunes (fig. 68)

Elevation: 4,790 to 5,040 feet (1,459 to 1,536 meters)

Mean annual precipitation: 6 to 10 inches (152 to 254 millimeters)

Mean annual air temperature: 54 to 57 degrees F (12.0 to 14.0 degrees C)
Mean annual soil temperature: 56 to 59 degrees F (13.1 to 15.1 degrees C)
Frost-free period: 150 to 180 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.2—Colorado Plateau-Shrub - Grasslands

Map Unit Composition

Miburn and similar soils: 85 percent
Minor components: Heiser soils—15 percent

Description of the Miburn, Tephra Soil

Taxonomic classification: Ashy over loamy, glassy over mixed, superactive, nonacid,
mesic Vitrandic Torriorthents
Taxon kind: Series
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Figure 69.—Surface of Miburn coarse sand.

Geomorphic position: Dips in ash dunes and toeslopes of climbing dunes

Parent material: Tephra derived from volcanic rock over alluvium derived from
sedimentary rock

Elevation: 4,790 to 5,040 feet (1,459 to 1,536 meters)

Slope: 1 to 10 percent

Depth to restrictive feature(s): 7 to 20 inches to abrupt textural change

Drainage class: Somewhat excessively drained

K., in solum: 0.57 inch to 19.98 inches per hour (4.00 to 141.00 micrometers per
second)

Available water capacity (total inches): 0.6 (very low)

Shrink-swell potential: About 1.0 LEP (low)

Flooding hazard: None

Ponding hazard: None

Runoff class: Very low

Hydrologic group: B

Ecological site name: Loamy Upland 6-10” p.z.

Ecological site number: RO35XB210AZ

Present vegetation: Torrey’s jointfir, buckwheat, Indian ricegrass, narrowleaf yucca,
Apache plume, needle and thread, and sand bluestem

Land capability (nonirrigated areas): 7c

Surface cover (percent): (fig. 69)

Canopy plant cover 4
Woody debris 0
Herbaceous litter 2
Bare soil 0
Rock fragments (tephra) 10
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Figure 70.—Profile of Miburn soil. Scale is in centimeters.

Typical Pedon (figs. 70 through 73)

Location by Universal Transverse Mercator System: Zone 12N, 3929924 Northing,
467278 Easting

C1—0 to 3 inches (0 to 7 centimeters); very dark gray (7.5YR 3/1) coarse sand, black
(7.5YR 2.5/1) moist; 2 percent clay; single grain; loose, nonsticky, nonplastic;
common very fine roots throughout; interstitial pores; noneffervescent; slightly
alkaline, pH 7.6; gradual wavy boundary.

C2—3 to 10 inches (7 to 26 centimeters); very dark gray (7.5YR 3/1) fine sand, black
(7.5YR 2.5/1) moist; 3 percent clay; single grain; loose, nonsticky, nonplastic;
common medium and very fine roots throughout; interstitial pores; 10 percent
cobbles; noneffervescent; slightly alkaline, pH 7.6; abrupt smooth boundary.
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Figure 71.—Box sample of Miburn typical pedon.

2AB—10 to 23 inches (26 to 58 centimeters); brown (7.5YR 5/4) channery sandy
loam, brown (7.5YR 4/4) moist; 12 percent clay; moderate medium subangular
blocky structure; very hard, firm, slightly sticky, slightly plastic; common very
fine roots throughout; many very fine vesicular pores; 5 percent gravel and 10
percent channers; violently effervescent, 5 percent calcium carbonate equivalent;
moderately alkaline, pH 8.2; gradual smooth boundary.

2Bk—23 to 45 inches (58 to 114 centimeters); brown (7.5YR 5/4) gravelly loamy sand,
brown (7.5YR 4/4) moist; 6 percent clay; weak fine subangular blocky structure;
hard, friable, nonsticky, nonplastic; common very fine roots throughout; common
very fine dendritic tubular pores; common irregular carbonate masses; 15 percent
gravel; violently effervescent, 5 percent calcium carbonate equivalent and 1
percent gypsum; strongly alkaline, pH 9.0; abrupt smooth boundary.

3C—45 to 60 inches (114 to 152 centimeters); brown (7.5YR 4/4) gravelly sandy loam,
dark brown (7.5YR 3/4) moist; 11 percent clay; massive; few medium and very fine
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Figure 73.—Subsurface sand fraction from Miburn typical pedon.
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roots throughout; 5 percent channers and 10 percent gravel; strongly effervescent,
5 percent calcium carbonate equivalent and 2 percent gypsum; strongly alkaline,
pH 8.8.

Range in Characteristics

Rock fragment content of the control section: 0 to 30 percent cinders

Clay content of particle-size control section: Ashy section—1 to 5 percent; loamy
section—10 to 13 percent

Volcanic glass content: 30 to 40 percent

Tephra cap: The zone from 0 to 10 inches (0 to 26 centimeters) (C horizons)

Abrupt textural change: The zone from 7 to 20 inches (18 to 51 centimeters) (C and AB
horizons)

C horizons:
Hue—7.5YR or 10YR
Value—2.5 to 4 dry; 2.5 or 3 moist
Chroma—1 or 2, dry or moist
Texture—coarse sand or fine sand
Clay content—1 to 5 percent
Rock fragments—O0 to 30 percent cinders
Reaction—slightly alkaline

2AB or 2Bk horizon:
Hue—7.5YR or 10YR
Value—4 to 6 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—sandy loam or loamy sand
Clay content—3 to 13 percent
Calcium carbonate equivalent—O0 to 5 percent
Rock fragments—O0 to 30 percent
Reaction—moderately alkaline or strongly alkaline

3C horizon:
Hue—5YR or 7.5YR
Value—4 or 5 dry; 3 or 4 moist
Chroma—3 or 4, dry or moist
Texture—sandy loam
Clay content—3 to 11 percent
Calcium carbonate equivalent—O0 to 5 percent
Rock fragments—15 to 30 percent
Reaction—moderately alkaline or strongly alkaline

110—Miburn-Cambidic Haplodurids complex, 1 to 8
percent slopes

Map Unit Setting

Landform(s): Dunes and terraces (figs. 74 and 75)

Elevation: 4,530 to 4,890 feet (1,381 to 1,490 meters)

Mean annual precipitation: 6 to 10 inches (152 to 254 millimeters)

Mean annual air temperature: 54 to 57 degrees F (12.0 to 14.0 degrees C)
Mean annual soil temperature: 56 to 59 degrees F (13.1 to 15.1 degrees C)
Frost-free period: 150 to 180 days

Major land resource area: 35—Colorado Plateau

Land resource unit: 35.2—Colorado Plateau-Shrub - Grasslands
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Figure 74.—The Miburn soil in an area of Miburn-Cambidic Haplodurids complex, 1 to 8 percent
slopes.

Figure 75.—Cambidic Haplodurids in an area of Miburn-Cambidic Haplodurids complex, 1 to 8
percent slopes.
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Figure 76.—Surface of Miburn coarse sand, in a gravelly area.

Map Unit Composition

Miburn and similar soils: 45 percent
Cambidic Haplodurids and similar soils: 40 percent
Minor components: Typic Haplocambids—10 percent; Heiser soils—5 percent

Description of the Miburn,