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Preface

This document is intended to provide supplemental information about the survey of
the Los Angeles County, California, Southeastern Part, that is not provided in the Web
Soil Survey SSURGO data.

This supplement and the online soil survey data provide information that affects
land use planning in this survey area. They are intended for many different users.
Farmers, ranchers, foresters, and agronomists can use the information to evaluate
the potential of the soil and the management needed for maximum food and fiber
production. The information can be used by planners, community officials, engineers,
developers, builders, and home buyers to plan land use, select sites for construction,
and identify special practices needed to ensure proper performance. It can also be
used by conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control to help them understand, protect,
and enhance the environment.

Vi
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Narratives written by Randy L. Riddle, soil scientist, Natural Resources
Conservation Service

Technical editing by Christopher “Kit” Paris, soil data quality specialist, Natural
Resources Conservation Service

This document was developed to support and supplement the data for the soil
survey of Los Angeles County, Southeastern Part. The data and maps for this soil
survey have been previously published for the Soil Survey Geographic Database
(SSURGO) via the Web Soil Survey online application. Spatial and tabular reports,
including tables, interpretations, detailed map unit descriptions, and maps, can be
accessed using the Web Soil Survey (http://websoilsurvey.nrcs.usda.gov).

This document provides information not available through Web Soil Survey. It
contains narrative descriptions of the physiography, geology, relief, climate, drainage,
and formation of the soils in the survey area and includes applications of the soll
survey for the urban environment. In addition, it provides the taxonomic descriptions of
the soils along with photographs of soil profiles and landscapes.

Completion of this soil survey provides continuous soil mapping coverage in
Los Angeles County. It joins the soil surveys of Santa Monica Mountains National
Recreational Area; Los Angeles County, West San Fernando Valley Area; Angeles
National Forest Area; San Bernardino County, Southwestern Part; and Orange County
and Western Part of Riverside County.

General Nature of the Survey Area

This section provides general information about the physiography, relief, and
drainage; major land resource areas; history and development; and climate of the
survey area.

Physiography, Relief, and Drainage

The survey area is a portion of the Lower California Province and part of an
extensive sequence of coastal plain, alluvial plain, and coastal valleys that are
surrounded by several hills, mountains to the north and east, and the Pacific Ocean to
the southwest. See physiographic location map included with this document.

Los Angeles is located in a complex geologic position (fig. 1), where several
mountain ranges and hill systems converge. An extensive network of alluvial fans
extends from these mountains and hills and eventually terminates at the Pacific
Ocean coastline in the Los Angeles Coastal Plain (part of the Southern California
Coastal Plain, or NRCS Major Land Resource Area 19). The mountains to the north
of Los Angeles are part of the east-west-oriented Transverse Range. The San Gabriel
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Figure 1.—The Los Angeles Basin. Photo taken looking north from the Palos Verdes Peninsula.

Mountains are the highest points in the local area and are mostly granitic in nature.
Mount Wilson, near Pasadena, has an elevation of 5,712 feet, and Mount San Antonio,
approximately 38 miles northeast of downtown Los Angeles, has an elevation of
10,069 feet.

The Santa Monica Mountains border the Los Angeles area to the north and
extend west through Malibu until they terminate at the southeastern margin of the
Oxnard Plain in Ventura County. Slopes range from 20 to 75 percent in this area. The
bedrock in these mountains is highly variable. An exposure of the basement granitic
rocks occurs on the southeastern part of Griffith Park. Another large exposure of
granitic rock occurs north of the West Hollywood area. Pockets of sedimentary rocks
(noncalcareous Topanga Formation) with interlayered basalt overlie the granite (Yerkes
and Campbell, 2005). Heading west from Beverly Hills and into Santa Monica, the
Santa Monica Slate formation dominates the southern margin of the Santa Monica
Mountains.

Marine sedimentary formations make up the Elysian, Repetto, Montebello, San
Jose, and Puente Hills. These hills are late Miocene and early Pliocene in age (Yerkes
and Campbell, 2005). They have slopes ranging from 20 to 75 percent. Shells can be
found throughout these hills, and most areas have calcareous soils. These hills extend
northwest to southeast, from just below Griffith Park to the Puente Hills, and terminate
at the Santa Ana Mountains of the Peninsular Range. They also loosely separate
the coastal plain deposits from the alluvial plain and coastal valleys that are upslope
from the coastal plain. The marine sedimentary formations include various phases
of the Puente and Fernando Formations that are dominated by calcareous siltstone
and shale with noncalcareous sandstone scattered intermittently throughout the area.
These sedimentary hills are smooth and rolling and have steep side slopes ranging
from 35 to 85 percent.

Broad remnant alluvial fans are scattered throughout the Los Angeles Basin in
positions protected from erosional processes by hills and/or incised stream channels
(fig. 2). Slopes are typically 0 to 9 percent, but some areas have slopes up to 15
percent. These broad remnant fans are typically oriented northeast to southwest
behind hills where stream flow was diverted. They occur in slightly elevated positions
that are visibly higher than the surrounding flood plain. Most of the fans are weathered
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from granitic materials of the San Gabriel Mountains and the Santa Monica Mountains.
An exception is the remnant alluvial fans in Santa Monica, Brentwood, Westwood,
Beverly Hills, and Cheviot Hills that weathered from the Santa Monica Slate. The fans
with slate origin are highly dissected where high-energy stream channels exit the
Santa Monica Mountains and eventually drain through Ballona Creek in Marina Del
Rey.

A low-lying hill system extends from the City of Long Beach, north through Signal
Hill, Dominguez Hills in Carson, and Inglewood into the Baldwin Hills in Culver City.
Slopes are typically 0 to 9 percent; in the Baldwin Hills, they are 20 to 55 percent. This
landscape resulted from uplift of alluvium along with the San Pedro and Inglewood
Formations in the Baldwin Hills by the Newport-Inglewood Fault. These hills contain
active oil fields. The material is Pleistocene in age (Yerkes and Campbell, 2005), and
areas have soils with highly weathered argillic horizons as well as pockets of high clay,
high shrink-swell soils (deposited in pre-uplifted positions). The Baldwin Hills section
has less clay than the remaining uplifted area with minimal soil development and are
typically weathered from the noncalcareous San Pedro Formation.

Holocene-age alluvium covers an extensive portion of the Los Angeles Basin.
Slopes range from 0 to 5 percent and are typically less than 2 percent. This area has
three watersheds: the Los Angeles River, which flows south to the Port of Long Beach;
the San Gabriel River, which flows to Alamitos Bay; and Ballona Creek, which flows
southwest from the Elysian Hills and West Hollywood via the Santa Monica Mountains
and discharges through Marina Del Rey.

The alluvial fans located north of the marine sedimentary hills lack calcium
carbonate. They occur in a coalescing fan system that originated from the granite
and diorite in the San Gabriel Mountains, Verdugo Mountains, and San Rafael Hills.
The deposition includes young and weakly developed, coarse textured alluvial soils
found in the eastern San Fernando, La Crescenta, San Gabriel, and Pomona Valleys.
The soils have a high content of rock fragments near the canyon openings, and rock
fragment content decreases as distance from the mountains increases.

Figure 2.—Alluvial fans in the Crescenta Valley between the Verdugo and San Gabriel Mountains.
Photo taken from the Verdugo Mountains, looking east into La Crescenta-Montrose and La
Canada-Flintridge in the valley.
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South of the marine sedimentary hills, the broad coastal plain generally consists of
weakly developed coarse soils that contain low or moderate concentrations of calcium
carbonate. Soils of the Los Angeles and San Gabriel flood plain are generally coarse
with minimal profile development. They are commonly stratified in the subsurface due
to regular flooding events prior to concrete channelization and sealing of the rivers
and creeks. Soils in dips and low-lying positions on the flood plain were historically wet
before the water table was lowered by drainage.

High clay soils, some of which have a high shrink-swell potential, also occur in
bottoms of ephemeral stream erosional channels carved through alluvial fan remnants
or along the base of alluvial fan aprons weathered from sedimentary hills. Somewhat
poorly drained loamy soils that were drained occur backed up against hills and uplifted
landforms. They are most notable in two areas: an area to the north of the Puente
Hills and the lowland area called La Cienega (“The Swamp” in Spanish), which begins
in West Hollywood and continues southeast along the eastern side of the Newport-
Inglewood uplifted alluvium and into Long Beach. The drained wetland that parallels
present-day La Cienega Boulevard has a long, relatively consistent band of dark, fine-
loamy soils that have stratified sands in the subsurface. These soils are characterized
by the Biscailuz series. Moving west into the Ballona Creek watershed, most of the
young alluvial soils are loamy, appear to have a regular decrease in organic carbon,
and have minimal profile development. Most of the historically wet soils have been
drained.

An extensive late-Pleistocene-age sand dune field (Yerkes and Campbell, 2005)
exists parallel to the coastline north of the Palos Verdes Peninsula and extends
through Westchester. It is known as the El Segundo Sand Dunes. In addition,

a remnant pocket of old dunes occurs in the Ocean Park area of Santa Monica
(Thomas et al., 1961). Dune features can be observed as far as 3.5 to 4 miles (about
6 kilometers) inland from the coast. A narrow band of young Holocene-age, actively
reworked dunes occurs between the existing old dunes and the current beaches.
Slopes range from 0 to 15 percent in the stabilized dunes and are up to 30 percent in
the actively reworked dunes bordering the beach.

The El Segundo Sand Dunes overlie a late- to middle-Pleistocene-age, low-lying,
alluvial bottomland landscape that is confined to the east by the uplifted alluvium from
the Newport-Ingelwood Fault at the eastern margin of the sand dunes. Slopes are
typically 0 to 2 percent. These alluvial deposits have a high content of clay and are
mostly homogenous in texture. They are represented by the Centinela and Cropley
series. A water table is observed in dips or depressions and near the Dominguez
Creek flood plain. A series of subtle stream terraces with weathered soils are along the
western edge of the uplifted alluvium to the east.

The Palos Verdes Peninsula, located west of Long Beach, is associated with the
north-south-oriented uplift from the Peninsular Range (Bilodeau et al., 2007). Slopes
range from 5 to 15 percent on the marine terraces and 10 to 75 percent on the
side slopes. Large landslides occur on steep slopes, and they are most expansive
in the Portuguese Bend slide area on the southwest side of the pennisula. Large
slump blocks are visible throughout the peninsula on steep slopes. Catalina Schist
is exposed on Palos Verdes and on Santa Catalina Island, located 40 miles offshore
(Woodring et al., 1946). This is the only exposure of Catalina Schist on the mainland.

The most extensive sequence of marine terraces in the Los Angeles area is
preserved in the Palos Verdes Hills and in the Malibu-Pacific Palisades region
(Bilodeau et al., 2007). Thirteen marine terraces in this area are visible, and some
areas are more than 100 feet high. The bedrock on the peninsula primarily consists
of Altamira Shale with pockets of diatomaceous shale and outcroppings of basalt or
andesite on marine terrace risers.
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Figure 3.—A typical urban landscape in MLRA 19—Southern California Coastal Plain. Photo taken
looking north from the Baldwin Hills Scenic Overlook.

Major Land Resource Areas

The United States Department of Agriculture (USDA) Handbook 296, “Land
Resource Regions and Major Land Resource Areas of the United States, the
Caribbean, and the Pacific Basin,” provides a basis for making decisions about
national and regional agricultural concerns, identifies needs for research and resource
inventories, provides a broad base for extrapolating the results of research within
national boundaries, and serves as a framework for organizing and operating soil
surveys and resource conservation programs.

Maijor land resource areas (MLRASs) are geographically associated land resource
units. Land resource regions are groups of geographically associated major land
resource areas. ldentification of these large areas is important in statewide agricultural
planning and also valuable in interstate, regional, and national planning. The MLRAs
within the survey area are MLRA 19—Southern California Coastal Plain and MLRA
20—Southern California Mountains.

MLRA 19—Southern California Coastal Plain

This MLRA includes the San Fernando, Crescenta, San Gabriel, Pomona, and
San Jose Valleys and the Los Angeles Coastal Plain. Almost all of it consists of
high-density residential development and commercial areas (fig. 3). Small areas are
reserved as park land, open space, or vacant lots. Within the southeastern part of
Los Angeles County, MLRA 19 includes a sequence of broad alluvial fans and flood
plains with mixed alluvium that originates from the San Gabriel Mountains and extends
across the coastal plain approaching the Pacific Ocean.

Natural vegetation was perennial or annual grasses, oaks, shrubs, and forbs. Today,
most of the vegetation is ornamental lawns, trees, shrubs, or xeriscapes (landscaping
that conserves water).

Elevation ranges from sea level to about 715 meters (approximately 2,350 feet)
where the San Gabriel foothills abruptly rise from the alluvial plain. The mean annual
precipitation ranges from 305 to 490 millimeters. The mean annual temperature ranges
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from 17 to 19.6 degrees C. The frost-free period is 360 to 365 days near the coast and
350 to 365 days inland.

MLRA 20—Southern California Mountains

This MLRA includes the Puente, San Jose, Repetto, Montebello, Elysian, and
San Rafael Hills; the Santa Monica, Verdugo, and San Gabriel Mountains; and Palos
Verdes Peninsula. The hills and mountains are scattered throughout the survey
area. There is extensive urban development on the rolling hills and foothills of the
mountains. Most of the hills have extensive human-transported materials from cut
and filled hillslopes, where terraces were created for residential and commercial
construction. Steep or unstable slopes that are not suitable for urban development
remain intact and are commonly used as nature preserves and conservation corridors
or provide recreational trail networks.

Bedrock is dominantly granite in the San Gabriel Mountains and eastern part of the
Santa Monica Mountains at Griffith Park. It is mainly diorite in the Verdugo Mountains
and San Rafael Hills. Weathered marine calcareous sedimentary siltstone and shale
are typical in the Puente, San Jose, Repetto, Merced, and Elysian Hills. These hills
have pockets of noncalcareous sandstone. Most of the Palos Verdes Peninsula is part
of the Altamira Shale formation, which has high a concentration of calcium carbonate
and is indurated.

Vegetation is dense chaparral with sagebrush, laurel sumac, annual and perennial
grasses, mustard, ceanothus, chamise, milkweed, poison oak, and coyote bush.
South-facing slopes typically are grassy with brush, while north-facing slopes
commonly have dense shrubby vegetation with oaks.

Elevation ranges from about 1 to 1,000 meters (approximately 3,300 feet). The
mean annual precipitation ranges from about 357 to 778 millimeters on the interior
hills or mountains and from 280 to 444 millimeters on the Palos Verdes Peninsula.
The mean annual temperature is about 17 to 19.3 degrees C in the interior hills
or mountains and 17 to 18 degrees C on Palos Verdes Peninsula, which has a
moderated coastal climate. The frost-free period is about 320 to 365 days inland and
360 to 365 days on Palos Verdes Peninsula.

History and Development

Sources for this section include: “History of Los Angeles” (City of Los Angeles, 2017); “Historical
Timeline of Los Angeles” (Discover Los Angeles, 2016); “Glory Days of the Los Angeles River” (Simpson,
2012a); “Los Angeles Agriculture, from Cows to Concrete: A History of Los Angeles Agriculture” (University
of California, 2010); “Los Angeles Flood of 1938: Cementing the River’s Future” (Simpson, 2012b); “Los
Angeles Flood of 1938: The Destruction Begins” (Simpson, 2012c); “Historical Ecology and Landscape
Change of the San Gabriel River and Floodplain” (Stein et al., 2007); and “History of Los Angeles”
(Wikipedia, 2017).

The Los Angeles area has been distinctly influenced by the development of urban
soils. This area has been inhabited by Native Americans since approximately 8,000
B.C. Spanish explorers visited the California coastline in 1542 and made contact
with the native people on an excursion in 1602. The Spanish did not return to the Los
Angeles area until 1769, when they established a land route to the port of Monterrey.
In 1771, the Mission San Gabriel Arcangel was established by Father Junipero Serra.
It was moved from the City of Montebello to the present-day City of San Gabriel and
can be visited today. In 1781, eleven families established the original settlement in
Los Angeles. The settlement consisted of 48 people, including 4 soldiers from Mexico.
These settlers were known as the Los Angeles Pabladores.

In 1769, Spanish explorer Juan Crespi stated, “After crossing the river we entered a
large vineyard of wild grapes and an infinity of rosebushes in full bloom. All the soil is
black and loamy, and is capable of producing every kind of grain and fruit which may
be planted. We went west, continually over good land well covered with grass.”
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The survey area was under Spanish rule until 1821, when Mexico separated from
Spain. It remained under Mexican rule until 1847, after the Battle of Rio San Gabriel
during the Mexican-American War. The United States took control of Los Angeles by
signing of the Treaty of Cahuenga in present-day Universal City. In 1848, with the
Treaty of Guadalupe Hidalgo, California formally ceded and became part of the United
States.

During the early settlement period in the Los Angeles area, ranching was the
primary agricultural system along with grain farming. During the Gold Rush years in
the 1840s and 1850s, Los Angeles County was referred to as “Queen of the Cow
Counties.” Following the drought of 1860 to 1862, irrigated farm crops became more
popular. In 1873, seedless navel oranges were introduced to the area from Brazil. In
the 1880s, there was a rapid transition from ranching and grain production to irrigated
citrus, fruit, vegetables, and vineyards.

In 1913, the Los Angeles Aqueduct opened. It provided water from the Owens River
in the eastern Sierras and allowed increased production of higher dollar, irrigated
crops while meeting the demands of the growing urban population. Agriculture
remained prominent in the Los Angeles area until intense urban development overtook
the farming community. Farming was prevalent through the housing boom following
World War Il but was greatly reduced by the 1960s. Today, very little land is used for
agriculture outside of the university research farm, small residential plots, and small-
scale community gardening and urban agriculture efforts.

The flooding of the Los Angeles and San Gabriel Rivers has greatly shaped the
historical development of the Los Angeles area. Historically, both rivers have had
shifting paths with rarely defined stream channels. The broad flood plains commonly
shifted after high-intensity storms, and most of the flows dispersed or infiltrated into
the ground prior to reaching the ocean. As a result of major flooding events, such
as the flood of 1835, the flow of the Los Angeles River was diverted from Ballona
Creek, which discharged into Santa Monica Bay at Marina Del Rey, to its current
path south into San Pedro Bay in Long Beach. In 1835, the San Gabriel River flowed
through the path of the Rio Hondo, merged with the Los Angeles River, and flowed
through Long Beach to Sand Pedro Bay. In 1867, a large flooding event cut a channel
through the Whittier Narrows and the San Gabriel River’s diverted flow more closely
resembled its current path to Alamitos Bay. As the population continued to grow, the
unpredictable nature of these flooding events destroyed infrastructure and homes and
devastated crops. Catastrophic floods in 1914, 1934, and 1938 prompted construction
of a series of dams, stream channelization, and concrete sealing, which created the
current engineered stream channels. The construction of the modern, concrete-sealed
channel for the Los Angeles River took place between 1938 and 1960.

The San Gabriel River was channelized and sealed with concrete starting in the
1950s. Five dams have been built along the San Gabriel River, and debris spreading
grounds and infiltration basins have been established to substantially reduce
the volume of water flowing down the channel during high-rainfall events. These
engineered structures are greatly depended upon to protect the urban development
spreading onto the flood plains.

After the 1950s, the filming, music, aerospace, shipping, and automotive industries
and a booming real estate market produced a robust economy. The economy, in
combination with the cultural influence and recreational opportunities, continued to
attracted people into the Los Angeles area. Urban development increased, and now
a sprawling suburban landscape covers most of the land within the boundaries of the
mountains. The historical flood plains have been built up to the edge of the concrete
river and stream channels. The development extends over the upland plains and onto
hillsides and foothills of the mountains. The remaining open spaces are fragmented
into public parks, nature preserves, or land conservancies or are areas too steep or
unstable to support development. The urban environment has overtaken the natural
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Figure 4.—Soil climate zones of Los Angeles County, California, Southeastern Part.

landscape in this part of Los Angeles County, the most populated county in the United
States.

Climate

The survey area is divided into soil climate zones (Soil Survey Division Staff, 2017),
shown in figure 4. The zones are used to represent the temperature and precipitation
gradients of the area and do not delineate exact boundaries. See the appendix for a
summary of temperature and precipitation data by soil climate zones. Tables 1 and
2 provide monthly averages for temperature and precipitation near downtown Los
Angeles (Western Regional Climate Center, 2016).

The Los Angeles area has a Mediterranean climate, characterized by warm,
dry summers and cool, moist winters. Most of the annual rainfall occurs between
November or December and April or May. Microclimatic variation is common. Slightly
cooler and drier conditions occur at or near the coast. The coastal areas, identified
as soil climate zone 1 on the map, have a narrower range of summer and winter
temperatures due to the moderating effect of the ocean. Precipitation tends to increase
as distance from the San Gabriel Mountains decreases and as elevation increases,
as seen in soil climate zone 5. Snowfall typically does not occur in the survey area,
except in very rare and extreme weather events. Snow is visible in the San Gabriel
Mountains during winter at the higher elevations outside the survey area.

The mean annual temperature near downtown Los Angeles is about 18.3 degrees
C (65 degrees F), which is central to the temperature range in the Los Angeles Basin,
in soil climate zone 2. In a narrow, ocean-buffered band along the coast, in soil climate
zone 1, the temperature averages 17.8 degrees C (64 degrees F). Portions of the
San Gabriel and San Fernando Valleys, in soil climate zone 3, average 19 degrees C
(66 degrees F). Differences in temperature throughout the survey area are subtle but,
in general, the cooler temperatures are along the coast in areas with marine fog and
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Table 1.-Temperature

(Recorded in the period 1906 to 2012 at Downtown USC Campus, Los Angeles,
California 045115)

Monthly averages
(degrees F)

Maximum temperature|Minimum temperature

I I I
I I I
| I I
Month* | | | | Number of days | Number of days
I I I I I I
|[Maximum [Minimum | Mean | >=90 | <=32 | >=90 | <= 32
| | | |degrees F|degrees F|degrees F|degrees F
I I I I I I I
I I I I I I I
January--] 66.4 | 48.3 | 57.3 | 0.1 | 0.0 | 0.1 | 0.0
I I I I I I I
February-| 67.3 | 49.5 | 58.4 | 0.1 | 0.0 | 0.0 | 0.0
I I I I I I I
March----] 68.8 | 51.1 | 60.0 | 0.2 | 0.0 | 0.0 | 0.0
I I I I I I I
April----] 71.0 | 53.5 | 62.2 | 0.8 | 0.0 | 0.0 | 0.0
I I I I I I I
May------ | 72.9 | 56.5 | 64.7 | 0.8 | 0.0 | 0.0 | 0.0
I I I I I I I
June----- | 76.9 | 59.7 | 68.3 | 1.2 | 0.0 | 0.0 | 0.0
I I I I I I I
July-—-—-—- | 82.3 | 63.2 | 72.7 | 3.1 | 0.0 | 0.0 | 0.0
I I I I I I I
August---] 83.1 | 63.8 | 73.4 | 4.1 | 0.0 | 0.0 | 0.0
I I I I I I I
September| 81.9 | 62.6 | 72.3 | 4.9 | 0.0 | 0.0 | 0.0
I I I I I I I
October--] 77.6 | 58.7 | 68.1 | 3.1 | 0.0 | 0.0 | 0.0
I I I I I I I
November-|] 72.8 | 53.3 | 63.0 | 0.8 | 0.0 | 0.0 | 0.0
I I I I I I I
December-| 67.4 | 49.1 | 58.2 | 0.0 | 0.0 | 0.0 | 0.0
I I I I I I I
I I I I I I I
Averages: | | | | | | |
Annual--] 74.0 | 55.8 | 64.9 | 19.5 | 0.0 | 0.1 | 0.0
I I I I I I I
Winter--] 67.0 | 49.0 | 58.0 | 0.2 | 0.0 | 0.1 | 0.0
I I I I I I I
Spring--] 70.9 | 53.7 | 62.3 | 1.9 | 0.0 | 0.0 | 0.0
I I I I I I I
Summer--] 80.8 | 62.2 | 71.5 | 8.5 | 0.0 | 0.0 | 0.0
I I I I I I I
Fall----] 77.4 | 58.2 | 67.8 | 8.8 | 0.0 | 0.0 | 0.0
I I I I I I I
ter = December, January, February; Spring = March, April, May;

* Wi

n
Summer = June, July, August; Fall = September, October, November.
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Table 2.—Precipitation

(Recorded in the period 1906 to 2012 at Downtown USC Campus, Los Angeles,
California 045115)

| | High | Low | 1-day maximum
Month* | Mean | Amount | | Amount | | Amount |
| (inches) | (inches)| Year |(inches)] Year |](inches)]| Date
| | | | | | |
I I I I I I I
January--] 3.20 | 14.94 | 1969 | 0.0 ] 1948 | 5.71 | 01/26/1956
I I I I I I I
February-|] 3.38 | 13.68 | 1998 | 0.0 | 1912 | 4.80 | 02/24/1913
I I I I I I I
March----] 2.40 | 8.37 | 1983 | 0.0 ] 1931 | 5.88 | 03/04/1938
I I I I I I I
April----] 1.01 | 7.53 | 1926 | 0.0 ] 1909 | 2.74 | 04/05/1926
I I I I I I I
May------ | 0.25 | 3.57 | 1921 | 0.0 ] 1923 | 2.02 | 05/08/1977
I I I I I I I
June----- | 0.06 | 0.98 | 1999 | 0.0 ] 1908 | 0.76 | 06/05/1993
I I I I I I I
July----- | 0.01 | 0.18 | 1986 | 0.0 | 1907 | 0.00 | 07/25/1906
I I I I I I I
August---] 0.05 | 2.26 | 1977 | 0.0 | 1907 | 2.06 | 08/17/1977
I I I I I I I
September| 0.27 | 5.67 | 1939 | 0.0 | 1907 | 3.96 | 09/25/1939
I I I I I I I
October--] 0.48 | 4.56 | 2004 | 0.0 | 1913 | 1.72 | 10/17/1934
I I I I I I I
November-|] 1.25 | 9.68 | 1965 | 0.0 | 1907 | 3.85 | 11/07/1966
I I I I I I I
December-|] 2.41 | 10.23 | 2010 | 0.0 | 1912 | 5.55 | 12/28/2004
I I I I I I I
| | | | | | |
Averages: | | | | | | |
Annual--| 14.77 | 34.04 | 1983 | 3.85 ] 1953 | 5.88 | 03/02/1938
I I I I I I I
Winter--] 8.99 | 29.11 | 2005 | 1.19 | 1924 | 5.71 | 01/26/1956
I I I I I I I
Spring--] 3.66 | 13.89 | 1983 | 0.0 | 1997 | 5.88 | 0370271938
I I I I I I I
Summer--] 0.12 | 2.26 | 1977 | 0.0 | 1912 | 2.06 | 08/17/1977
I I I I I I I
Fall----] 2.0 | 11.48 | 1965 | 0.0 ] 1980 | 3.96 | 09/25/1939
I I I l l l

* Wi

Summer

nter = December, January, February; Spring = March, April, May;
June, July, August; Fall = September, October, November.
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the slightly warmer temperatures are further inland. The frost-free period is typically
359 to 365 days, except at the higher elevations in the mountains and foothills, areas
which can have as few as 340 frost-free days. Frost occurs for short periods with low
overnight temperatures and does not occur every year.

Rainfall is lowest in the coastal areas, in soil climate zone 1, where it averages 331
mm (13 inches) and ranges from 306 to 391 mm (12 to 15.5 inches). Precipitation
increases heading inland or as elevation increases. Further inland, in the area of the
Los Angeles coastal plain south and west of the hills connecting the Puente Hills to
Elysian Park, in soil climate zone 2, rainfall averages 360 mm (14 inches) and ranges
from 308 to 458 mm (12 to 18 inches). In the alluvial plain north and east of these
hills and in the San Fernando Valley, in soil climate zone 3, rainfall averages 435 mm
(17 inches) and ranges from 380 to 490 mm (15 to 19 inches). Rainfall is generally
higher in the hills and mountains compared to the adjacent coastal or alluvial plain.

In the Puente, San Jose, Montebello, Repetto, and Elysian Hills, in soil climate zone
4, rainfall averages 448 mm (17.5 inches) and ranges from 398 to 483 mm (15.5. to
19 inches). In the San Rafael Hills and Verdugo Mountains, Crescenta Valley, and
foothill area of the San Gabriel Mountains, in soil climate zone 5, rainfall is the highest,
with mean annual of 541 mm (21 inches) and a range of 452 to 668 mm (17.5 to 26
inches). North of the survey area in the San Gabriel Mountains, near Mount Wilson
and Mount Baldy, rainfall totals increase to as much as 1,000 to 1,300 mm (39 to 51
inches).

Urban Use of Soils

Sources for this section include: “Historical Timeline of Los Angeles” (Discover Los Angeles, 2016);
“Historical Ecology and Landscape Change of the San Gabriel River and Floodplain” (Stein et al., 2007); and
“History of Los Angeles” (Wikipedia, 2017).

The soils of the Los Angeles area were mainly used for small ranching and
farming enterprises until the completion of the Southern Pacific Railroad in 1885.

As rangelands were converted to the production of grain, fruit, vegetable crops, and
vineyards, careful soil management became important. The citrus industry boomed,
and the railroad brought an influx of people into the area. By 1900, the population
reached 102,500, and by 1924, it had jumped to 1 million. Soils became used more
frequently for urban applications than agricultural.

Los Angeles remained largely agricultural until the post-World War Il housing boom,
which took over most of the agriculture sector by the 1960s. At this time, developers
purchased large properties and subdivided them for high-density residential
development. Soil interpretations for engineering and environmental management
became increasingly more important than strictly plant growth considerations. Most
interpretations of soils in the urban setting address building site development,
construction materials, recreational development, sanitary facilities, waste
management, and stormwater management.

The Los Angeles Aqueduct, which was completed in 1913, provided additional
water to support rapid and sprawling development. By that time, the demand for water
exceeded the supply that the Los Angeles River could support, which was estimated to
be enough for 250,000 people. Pumping from the river lowered the ground-water table
and reduced the flows in the river channel. Future efforts to channelize and line the
river channel with concrete reduced the ground-water recharge potential, which helped
to further lower the ground-water table. As a result, many of the historical wetlands
and sloughs drained and dried up. The drained lands and the reduced hazard of
flooding provided additional sites for future development and expansion of the city. The
aqueduct system effectively supplemented the deficient supply of local ground water.
Soils that were considered wet in natural conditions are now protected from flooding
and the influences of a high water table.
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Current mapping of soils in the Los Angeles Basin reflects the overall alteration of
the landscape hydrology. It represents the extent of important soil properties at the
time the mapping was completed. A significant acreage of urban development in the
survey area is on alluvial plains and coastal plains that have slight or negligible slopes.
Particularly in sprawling residential neighborhoods, the surface of soils typically has
been modified to support site development, including foundations for residential or
commercial development, terraces, lawns, community gardens, infrastructure, and
various green spaces that support ecological services. Most of the survey area has
an intact native soil below surface modifications. The natural soil surface is commonly
scraped off prior to amendments, and the truncated native subsoil remains below the
transported material. Thickness of the human-transported materials (amended soils)
varies but is generally less than 50 centimeters in areas with slopes of less than 5
percent, especially in lawns and other green spaces. Landscapes with slightly higher
slopes require more intense soil modification to prepare and level for construction.

Locations with multiple generations of development, commercial, and industrial
lands near city centers, such as downtown Los Angeles, have higher spatial extent
of human-transported materials. In these areas, the native soils are generally
covered with human-transported materials to a depth of 1 to 2 meters or have been
completely altered. Construction debris is common in areas with multiple generations
of development.

The age of the residential areas is commonly reflected in the degree of soil
landscape alteration. More recent residential projects have extensive alteration where
large areas have been scraped, graded, and reshaped by the movement and transport
of soil materials. In somewhat older neighborhoods, the foundations and infrastructure
have been placed within the landscape without extensive regrading. As a result, many
soils in backyards and parks, except in areas of hills, retain much of their natural
character and properties.

Development of the hillsides and foothills of the mountains is common in Los
Angeles County (fig. 5). On the marine sedimentary hills, soils are weakly developed,
have a high shrink-swell potential, have a high content of clay, and have soft bedrock.
Although the slopes have a rolling appearance, side slopes can exceed 55 to 75
percent and the soils on soft bedrock are unstable. This combination of soil properties
presents challenges to engineers designing housing. Other hillside development
areas, such as those on the granitic foothills of the San Gabriel Mountains, Verdugo
Mountains, and San Rafael Hills, have issues such as excessive slopes and loose
and poorly consolidated soils. Storm damage to early development in these areas
prompted the city and county to reform construction practices on hillsides.

In 1952, Los Angeles became the first city to pass a hillside grading ordinance,
which received major revisions in 1963 (Scullin, 1983). Later, the county and many
surrounding cities passed grading ordinances of their own. Prior to these ordinances,
homesites had a lesser amount and extent of human-transported materials. Natural
slopes and native soils commonly are located between the cut-and-fill hillslope
terraces. Following implementation of the practices described in the ordinance, the
developers adopted methods to reshape the entire hillside and provide an almost
completely engineered landscape. There are specifications for maximum slope
of terraces, compaction standards, road grading standards, etc. The transported
materials used during the construction of these hillside terraces typically have rock
fragments that were detached from in situ bedrock and mixed into the soil profile by
excavation equipment. These engineered landscapes are visible in the more recent
development in the suburban communities.

One current focus in the Los Angeles area is on improving the ecological services
provided by urban soils. Flood-plain enhancement, green infrastructure, and
greenways all help city planners to better manage water resources, improve water
quality, and increase the recharge potential for the local aquifers. Capturing surface
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Figure 5.—Residential hillside development near downtown Los Angeles.

water, increasing infiltration, and using available water resources are critical for the
future. Efforts are underway to enhance the flood plains of the Los Angeles River,
the San Gabriel River, and Ballona Creek so that storm water is captured and filtered
before it reaches the ocean, the ground-water recharge potential is increased, and
riparian habitat is improved. They include restoring parts of the flood plain and re-
establishing historical riparian zones and freshwater marsh habitat.

How This Survey Was Made

The soil survey of Los Angeles County, California, Southeastern Part was made
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.

Soil scientists observed the steepness, length, and shape of the slopes; the
general pattern of drainage; the kinds of crops and native plants; and the kinds of
bedrock. They dug many holes to study the soil profile, which is the sequence of
natural layers, or horizons, in a soil. The profile extends from the surface down into
the unconsolidated material in which the soil formed. The unconsolidated material
is devoid of roots and other living organisms and has not been changed by other
biological activity.

In urban areas, soil scientists examined soil profiles at city parks, schoolyards,
vacant lots, construction trenches, and residential or commercial yards. In the hills
and mountains, nature preserves, nature conservancies, city parks, and various open
spaces also provided accessible locations to document the soil properties.

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
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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.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, human-transported materials, artifacts,
and other features that enable them to identify soils. After describing the soils in the
survey area and determining their properties, the soil 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. The classes are used as
a basis for comparison to classify soils systematically. 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.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have a
high water table within certain depths in most years, but they cannot predict that a high
water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in
the survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

The descriptions, names, and delineations of the soils in this survey area do
not fully agree with those of the soils in adjacent survey areas. Differences are the
result of a better knowledge of soils, modification in series concepts, or variations in
the intensity of mapping or in the extent of the soils in the survey area. This survey
represents current soil conditions at the time it was mapped.
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Soil Mapping in the Urban Environment

This section is based on information in “Urban Soil Mapping Through the United States National
Cooperative Soil Survey” (Hernandez et al., 2017).

Mapping soils in an extensive urban environment, such as Los Angeles, can pose
challenges not common to mapping in a natural setting. Natural soils are intermixed
with variable depths of human-transported materials without regard to natural
landscape position or landforms. This creates highly variable soil properties across an
otherwise predictable soil-landform relationship. Anthropogenic soils, which commonly
include human-transported materials, make up additional components in map units
of densely populated areas. Human-altered/human-transported (HAHT) materials are
recognized on identifiable, anthropogenic landforms.

The geodatabase for this survey was developed using a variety of digital reference
materials in addition to direct observations in the field. With a geographic information
system (GIS), a 3-meter LIDAR (Light Detection and Ranging) dataset mostly was
used for terrain analysis. This 3-meter digital elevation model (DEM) was processed
into various hillshade, contour, and slope maps. An older 10-meter USGS topo
map, also processed using terrain analysis, was used to help identify and confirm
anthropogenic surface modification. By comparing the two types of maps, a better
understanding of the land use history was achieved. Anthropogenic soils can be
visually identified in many areas using high-resolution elevation data, such as the
3-meter DEM. There are geomorphic surface features (shapes) that can be used to
identify areas where HAHT materials are suspected.

Reference materials, such as the USGS geology quad maps, were georeferenced
and draped over the terrain models (hillshade, etc). A set of old reconnaissance soil
surveys completed by the Bureau of Soils between 1916 and 1919 were also used.
These historical documents were helpful in identifying natural landforms and provided
generalized descriptions of soil properties observed in the pre-developed environment.
Other resources included research papers, planning maps, and interviews with people
familiar with the history of the area.

The landform mapping model was emphasized to capture the natural landscape
units. It can be used even in dense urban environments. In places where mass
grading has overtaken the landscape and no historical evidence indicates where the
natural landform ends or begins, landform delineations were drawn at the boundary
of reshaped landforms. All available reference materials were used to delineate the
landforms properly.

After delineating the natural landforms, subset map unit polygons were linked to
anthropogenic landforms, where they occur. This technique was used in areas where
identifiable and repeatable anthropogenic landforms occur on the landscapes as
independent landforms. The rules for delineating anthropogenic landforms are the
same as those for delineating natural areas. For example, hillsides that have been
leveled and sub-terraced for building or recreational purposes were delineated as a
new anthropogenic landform since they differ from the adjacent naturally occurring
landform. In this case, the anthropogenic landforms (hillslope terraces) were
identifiable and the soils are dissimilar to the natural soils. In rare cases, land use
patterns were used to delineate highly disturbed or impervious areas, such as dumps,
mines, large oil refineries, tank farms, debris basins, seaports, and large commercial
areas. These areas are exceptions to the landform mapping standard. Individual,
small-acreage lots or parklands were not delineated at this mapping scale but were
included in the greater map unit concepts.

Field data collection in the Los Angeles area was primarily in city parks, golf
courses, airports, construction sites, and natural lands. After the soil-landscape model
was properly developed, the soil type was projected into adjacent areas on common
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landforms where field data could not be collected. Soil descriptions were taken at
locations where access was negotiated. This largely prevented traditional transect
data from being collected due to unpredictable city park locations and other accessible
lands.

Throughout the survey area, HAHT soils were found to be irregularly and
unpredictably distributed. Impacted soils commonly exhibit hydrophobic soil surfaces,
surface crust formation, and high bulk densities that restrict infiltration rates (Craul,
1999). However, a research study in Baltimore found that although bulk densities
were elevated in HAHT soils, only 10 percent of sampled sites were root restrictive
due to compaction (Pouyat et al., 2007). Most residential and commercial areas
in the Los Angeles area have a thin layer of compacted HAHT materials overlying
the natural soil. In many cases, the surface material was locally graded to smooth
localized topography and capped with a thin layer of topsoil and/or sod. The HAHT
materials in these areas are commonly thin and may be similar to the natural material.
Documented bulk densities were higher than those expected for natural material;
however, most surface horizons were not root restrictive, a fact consistent with
Pouyat'’s findings in Baltimore. Areas with more substantial modification are generally
more isolated or are recognizable on an anthropogenic landform. For example, prior-
generation construction sites may not be visible today, but old foundations, cut/ill
areas, and leveled areas contain soil in a modified state.

Higher sloping lands have more visible anthropogenic landform features. Large
areas are graded to create level or more functional sites for construction and
recreation. HAHT materials in these areas tend to be thicker and are more predictable
to locate. Examples are large ballfields that are leveled on low-elevation hills or cut-
and-filled hillslope terraces on steep side slopes in residential areas.

Soils that have HAHT materials to a depth greater than 50 cm and whose properties
are dissimilar to the naturally occurring materials are considered anthropogenic soils
(Soil Survey Staff, 2014a). New soil series were created to incorporate components
with HAHT materials that had reasonably predictable soil properties. The predictability
of the soil properties is partly due to standardized building practices adopted by
developers over the years. If a soil has less than 50 cm of disturbed/modified material,
or if the human-transported materials at the surface are similar to the natural soil, then
the soil is considered a variation of the natural soil component.

The urban mapping procedures, as implemented for the Los Angeles soil survey,
are as follows:

1. The landscape is mapped as close as possible to natural landscape units and
breaks to capture the landform underlying the urban land. Every effort is made
to achieve this standard. In places where mass grading has taken place and

no historical evidence of where the natural landform ends or begins, the line is
drawn to the extent of the current reshaped landform. All resources, such as
geology maps and historical soil surveys, are used to delineate the landforms

properly.

2. If necessary, the composition of the urban land component is phased to
reflect the differing nature of this highly impermeable component. For example,
residential areas may have strongly contrasting runoff properties compared to
commercial or industrial areas. By phasing the urban land component, there is
more flexibility in the development of useful map units.

3. As a last resort, map polygons can follow land use patterns if an area is highly
disturbed. Dumps, mines, debris basins, seaports, and other highly disturbed
landscapes can be delineated in this manner. Hillsides that have been leveled
and sub-terraced for building or recreational development may also be delineated
since a new anthropogenic landform now exists and differs from the adjacent
naturally occurring landform (where present).
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Anthropogenic Soil Descriptions and Symbols

This section explains the anthropogenic soil horizon nomenclature, anthropogenic
master horizon symbols, and other relevant standards specific to describing human-
altered/human-transported (HAHT) materials in this soil survey.

Horizon Designations

1. The caret (*) symbol in the master soil horizon indicates an anthropogenic soil
horizon. Examples are *A, *B, *C, and any transition horizons.

2. Numerical prefixes to master horizon symbols indicate a lithologic discontinuity
at the contact of anthropogenic soil horizons with genetic (native) subsoil.
Examples are *"Au-"Cu-2Bt-2BC and *"A-*Au-2Bk1-2Bk2.

3. The horizon suffix “u” indicates the presence of human-manufactured materials
(artifacts). These materials include concrete, brick, bitumen (asphalt), glass,
plastic, metal, abraded rock fragments, combustion by-products, and various
construction debris. A complete list of recognized artifacts can be found in the
“Keys to Soil Taxonomy” (Soil Survey Staff, 2014b).

Conventions Used to Describe Anthropogenic Horizon Features and Properties

Human-transported materials are a recent deposition that has been moved
horizontally onto a pedon from a source area outside of that pedon by purposeful
human activity, usually with the aid of machinery or hand tools (Soil Survey Staff,
2014b). Soil profile development and physical characteristics, including the content
of artifacts, pH, and reaction rates, are documented in anthropogenic materials.

Some properties may be interpreted by soil scientists as having developed before

the materials were transported to the current location. These remnant soil properties
in HAHT materials include soil structure, calcium carbonate masses, or a calcium
carbonate equivalency greater than 15 percent below depths with observed
pedogenesis. Evidence of pedogenesis in HAHT materials is most commonly observed
at or near the surface. Soil structure, accumulation of humus, and redoximorphic
features all support soil profile development in the upper soil horizons. For
interpretation purposes, remnant soil properties (those that formed before the material
was transported) are not considered pedogenic properties. For example, secondary
calcium carbonate masses in HAHT materials are described but are not designated as
a Bk horizon because they did not weather in place. Similarly, remnant soil structure is
described but is not recognized as profile development and is not designated as a B
horizon, as in a native soil.
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Classification of the Soils

The system of soil classification used by the National Cooperative Soil Survey
has six categories (Soil Survey Staff, 1999 and 2014b). Beginning with the broadest,
these categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. The categories are defined in the
following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect
the dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Alfisol.

SUBORDER. Each order is divided into suborders primarily on the basis of
properties that influence soil genesis and are important to plant growth or properties
that reflect the most important variables within the orders. The last syllable in the name
of a suborder indicates the order. An example is Xeralf (Xe, meaning Mediterranean
(having hot, dry summers and cool, moist winters), plus alf, from Alfisol).

GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; type of saturation; and base status. Each great
group is identified by the name of a suborder and by a prefix that indicates a property
of the soil. An example is Haploxeralfs (Hapl, meaning minimal horizonation, plus
xeralf, the suborder of the Alfisols that has a xeric moisture regime).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic subgroup is the central concept of the great
group; it is not necessarily the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some properties that are not
representative of the great group but do not indicate transitions to any other taxonomic
class. Each subgroup is identified by one or more adjectives preceding the name of
the great group. The adjective Typic identifies the subgroup that typifies the great
group. An example is Typic Haplxeralfs.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
human-altered and human-transported material classes, mineralogy class, cation-
exchange activity class, soil temperature regime, soil depth, and reaction class. A
family name consists of the name of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, superactive, thermic Typic Haploxeralfs.

SERIES. The series consists of soils within a family that have horizons similar in
color, texture, structure, reaction, consistence, mineral and chemical composition, and
arrangement in the profile.

Soil Series and Their Morphology

In this section, each soil type recognized in the survey area is described.
Characteristics of the soil and the material in which it formed are identified for each
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series. A pedon, a small three-dimensional area of soil, which is typical of the soils

in the survey area is described. The detailed description of each soil horizon follows
standards in the “Soil Survey Manual” (Soil Survey Division Staff, 2017). Many of the
technical terms used in the descriptions are defined in “Soil Taxonomy” (Soil Survey
Staff, 1999) and in “Keys to Soil Taxonomy” (Soil Survey Staff, 2014b). Following

the pedon description is the range of important characteristics of the soils in the
series. Many soils could not be defined using the series level and are thus named
using a higher level of taxonomy. At the end of this section, justification for the higher
categories is provided and phase names for anthropogenic soils and impervious areas
are explained.

Abaft Series

The Abaft series consists of very deep, somewhat excessively drained and
excessively drained soils that formed in eolian sands from mixed sources. In many
areas, these soils have a thin discontinuous layer of human-transported materials
(HTM) overlying a native soil profile. They are on stabilized dunes and in beach
areas on shore complexes. Slopes range from 0 to 30 percent. The mean annual
precipitation is about 344 millimeters, and the mean annual temperature is about 17
degrees C.

Taxonomic Classification
Mixed, thermic Typic Xeropsamments
Typical Pedon (fig. 6)

Abaft fine sandy loam in an area of Urban land-Abaft, loamy surface complex, 5 to
30 percent slopes, terraced; Los Angeles County, California; Bruce’s Beach Park,
Manhattan Beach, in the lower section above Manhattan Avenue; 33 degrees 53
minutes 39.27 seconds N. latitude and 118 degrees 24 minutes 56.83 seconds W.
longitude, WGS 84 — U.S.G.S. Quad: Venice, California. (Colors are dry soil unless
otherwise noted.)

AA—O0 to 15 centimeters; dark grayish brown (10YR 4/2) fine sandy loam, very dark
grayish olive (10Y 3/2) moist; weak fine granular structure; very friable, soft,
nonsticky, nonplastic; common very fine roots; many fine interstitial pores; slightly
alkaline; abrupt wavy boundary.

27C1—15 to 65 centimeters; light brownish gray (10YR 6/2) loamy sand, dark grayish
brown (10YR 4/2) moist; massive; very friable, moderately hard, nonsticky,
nonplastic; fine irregular pores; slightly compacted; neutral; abrupt smooth
boundary.

2C2—65 to 200 centimeters; very pale brown (10YR 7/3) sand, pale brown (10YR 6/3)
moist; single grain; loose, loose, nonsticky, nonplastic; neutral.

Range in Characteristics

Soil moisture: Soil is dry in all parts from about mid-June to mid-November and is
typically moist the rest of the year

Mean annual soil temperature: 18 to 22 degrees C

Human-transported materials: Typically a thin layer at the surface (less than 50 cm
thick); if sandy in texture, material does not significantly differ from the native soil

A horizon:
Color—10YR 6/2, 6/3, 6/4, 5/12, 5/3, 412, 413, 4/4, 3/2, or 3/3
Texture—loamy sand or sand; sandy loam or finer in some locations with amended
surfaces
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Figure 6.—The Abaft series on an undeveloped side slope of
sand dunes in Torrance (site in an open space north of
Los Arboles Rocketship Park). Scale is in centimeters.

C horizons:
Color—10YR or 7.5YR 7/3, 7/2, 6/1, 6/2, 5/3, 5/4, 4/3, 4/4, or 4/2
Texture—loamy sand or sand

Alo Series

The Alo series consists of moderately deep, well drained soils that formed in
material weathered from shale or sandstone on hills and mountains. Slopes range
from 2 to 55 percent. The mean annual precipitation is about 400 millimeters, and the
mean annual temperature is about 18 degrees C.

Taxonomic Classification

Fine, smectitic, thermic Aridic Haploxererts
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Typical Pedon

Alo clay, 9 to 15 percent slopes; Orange County, California; University of California
at Irvine campus; 33 degrees 38 minutes 53.2 seconds N. latitude and 117 degrees
50 minutes 53.2 seconds W. longitude, WGS 84 — U.S.G.S. Quad: Tustin, California.
(Colors are for dry soil unless otherwise noted.)

A1—0 to 4 centimeters; dark grayish brown (10YR 4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong medium granular structure; firm, hard, very sticky, very
plastic; common very fine roots; common fine tubular and common very fine
tubular pores; slightly acid, pH 6.5; abrupt smooth boundary.

A2—4 to 38 centimeters; dark grayish brown (10YR 4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong very coarse prismatic structure; firm, extremely hard, very
sticky, very plastic; common very fine roots; few very fine tubular pores; neutral,
pH 7.0; clear smooth boundary.

Bkss—38 to 64 centimeters; dark grayish brown (10YR 4/2) clay, very dark grayish
brown (10YR 3/2) moist; moderate coarse prismatic structure; firm, very hard,
very sticky, very plastic; few very fine roots; few very fine tubular pores; 30
percent slickensides; medium spherical weakly cemented carbonate masses;
strongly effervescent; cracks 1.25 cm wide to a depth of 64 cm; slickensides are
intersecting; moderately alkaline, pH 8.0; clear wavy boundary.

Cr—64 to 150 centimeters; moderately cemented shale; carbonate coats on vertical
cracks.

Range in Characteristics

Soil moisture: From about late April or May until November or December, soil is
continuously dry and cracks 1.25 to 5 cm wide extend from the surface to a depth
of 50 cm or more; during the rest of the year, soil is moist in some or all parts
below a depth of 12.5 cm and the cracks are closed

Mean annual soil temperature: 18 to 21 degrees C

Slickensides: Few to many on faces of peds

Depth to bedrock: 50 to 100 cm to moderately cemented sedimentary rock

Clay content: 35 to 55 percent

A horizons:
Dry color—10YR 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 3/1, 3/2, 3/3, 4/2, or 4/3
Texture—clay loam, silty clay, or clay
Rock fragments—Iess than 5 percent shale and other fragments
Reaction—slightly acid to moderately alkaline
Calcium carbonate—soil is not calcareous in the upper 12 to 20 inches or none of
the A horizon is calcareous

Bk or Bkss horizon:
Dry color—10YR 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4
Moist color—10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, or 5/3
Texture—clay loam, silty clay, or clay
Rock fragments—O0 to 10 percent shale and other fragments

Anaheim Series

The Anaheim series consists of moderately deep, well drained soils. These soils
formed in material weathered from shale or sandstone on hills and mountains. Slopes
range from 9 to 75 percent. The mean annual precipitation is about 400 millimeters,
and the mean annual temperature is about 18 degrees C.

22



Supplement to the Soil Survey of Los Angeles County, California, Southeastern Part

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Pachic Haploxerolls
Typical Pedon

Anaheim loam in an area of Anaheim-Soper complex, 20 to 55 percent slopes;

Los Angeles County, California; City of Industry, on a north-facing convex, colluvial
slope on a southern ridge above Tonner Canyon Road, in a stand of oaks and
annual grasses; 33 degrees 57 minutes 46.24 seconds N. latitude and 117 degrees
48 minutes 57.24 seconds W. longitude, WGS 84 — U.S.G.S. Quad: Yorba Linda,
California. (Colors are for dry soil unless otherwise noted.)

A1—0 to 12 centimeters; dark grayish olive (10YR 4/2) loam, very dark gray (10YR
3/1) moist; weak fine granular structure; friable, slightly hard, moderately sticky,
moderately plastic; common very fine interstitial pores; neutral, pH 6.7; clear wavy
boundary.

A2—12 to 40 centimeters; brown (10YR 4/3) loam, dark grayish brown (10YR 4/2)
moist; moderate medium subangular blocky structure; friable, moderately sticky,
moderately plastic; common fine and few medium tubular pores; neutral, pH 6.7;
gradual wavy boundary.

A3—40 to 80 centimeters; brown (10YR 5/3) sandy clay loam, dark brown (10YR 3/3)
moist; moderate medium subangular blocky structure; friable, moderately sticky,
moderately plastic; common fine and common very fine tubular pores; neutral, pH
6.8; clear wavy boundary.

C—380 to 95 centimeters; pale brown (10YR 6/3) sandy clay loam, dark yellowish
brown (10YR 4/4) moist; massive; friable, moderately sticky, moderately plastic;
common very fine tubular pores; neutral, pH 6.8; clear wavy boundary.

Cr—95 to 120 centimeters; moderately cemented sandstone.

Range in Characteristics

Soil moisture: Soil is continuously dry at a depth of 13 to 38 cm from late April or May
until November or December and is moist in some part for the rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic contact: 50 to 100 cm to moderately cemented sandstone

A horizons:
Dry color—10YR 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/2, 3/1, 3/2, or 3/3
Texture—loam, clay loam, or sandy clay loam
Organic matter content—1 to 3 percent to a depth of more than 50 cm
Reaction—slightly acid to slightly alkaline

C horizon:
Dry color—10YR 5/4, 6/3, 6/4, or 7/3
Moist color—10YR 4/3, 4/4, 5/4, or 6/4
Texture—loam, clay loam, or sandy clay loam
Reaction—slightly acid to slightly alkaline

Cr horizon:
Texture—moderately cemented sandstone or shale

Anthraltic Xerorthents, Loamy Substratum

Anthraltic Xerorthents, loamy substratum formed in human-altered materials over
alluvium derived from material weathered from sedimentary sources. These soils are
on alluvial fans in areas with surface grading (fig. 7). Slopes range from 0 to 5 percent.
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Figure 7.—Landscape of Anthraltic Xerorthents, loamy substratum, on a greenway in Beverly Hills.

The mean annual precipitation is about 410 millimeters, and the mean annual air
temperature is about 17.8 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, nonacid, thermic Anthraltic Xerorthents
Typical Pedon

Anthraltic Xerorthents, loamy substratum in an area of Urban land-Anthraltic
Xerorthents, loamy substratum-Grommet complex, 0 to 5 percent slopes; Los Angeles
County, California; City of Beverly Hills, at Beverly Gardens Park, in greenway buffer
northwest of Santa Monica Boulevard, between Alpine Drive and Rexford Drive; 34
degrees 4 minutes 36.57 seconds N. latitude and 118 degrees 23 minutes 47.19
seconds W. longitude, WGS 84 — U.S.G.S. Quad: Beverly Hills, California. (Colors are
for dry soil unless otherwise noted.)

AA—AO0 to 13 centimeters; brown (10YR 5/3) loam, very dark grayish brown (10YR
3/2) moist; moderate fine granular structure; friable, slightly sticky, slightly plastic;
slightly alkaline, pH 7.4; abrupt smooth boundary.

AAu—13 to 21 centimeters; brown (10YR 5/3) loam, very dark grayish brown (10YR
3/2) moist; massive and weak fine subangular blocky structure; friable, slightly
sticky, slightly plastic; 1 percent irregular 2- to 75-millimeter angular brick and 1
percent irregular 2- to 75-millimeter angular bitumen (asphalt) fragments; slightly
alkaline, pH 7.4; clear smooth boundary.

ACu—21 to 65 centimeters; pale brown (10YR 6/3) loam, brown (10YR 4/3) moist;
massive; friable, moderately sticky, moderately plastic; 1 percent irregular angular
brick and 1 percent elongated 2- to 75-millimeter rounded plastic fragments;
slightly alkaline, pH 7.4; abrupt smooth boundary.

2Bt1—65 to 105 centimeters; light yellowish brown (10YR 6/4) clay loam, dark
yellowish brown (10YR 4/4) moist; massive; friable, moderately sticky, moderately
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plastic; 5 percent faint clay bridges between sand grains; 2 percent subrounded 2-
to 75-millimeter slate fragments; neutral, pH 7.2; gradual wavy boundary.

2Bt2—105 to 150 centimeters; light yellowish brown (10YR 6/4) clay loam, dark
yellowish brown (10YR 4/6) moist; massive; friable, moderately sticky, moderately
plastic; 5 percent faint clay bridges between sand grains; 1 percent subrounded 6-
to 75-millimeter and 4 percent subrounded 2- to 5-millimeter mixed rock fragments;
neutral, pH 7.2.

Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Human-altered materials: Typically 50 to 115 cm thick and variable in texture; the
source is typically local soil material that is mechanically mixed; some isolated
locations have transported materials from offsite sources

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Calcium carbonate: Typically none, but some pedons are calcareous in the subsoll

A or “Au horizon:
Dry color—10YR 4/2, 4/3, or 5/3
Moist color—10YR 2/2, 3/2, 3/3, or 4/2
Texture—loam or clay loam
Artifacts—0 to 10 percent mixed construction debris

AC or “Cu horizon:
Dry color—10YR 4/3, 5/3, 5/4, 6/3, or 6/4
Moist color—10YR 3/3, 3/4, 4/3, 4/4, 5/3, or 5/4
Texture—loam or clay loam or, less commonly, sandy loam
Artifacts—0 to 10 percent mixed construction debris

2Bt or BC horizons:
Dry color—10YR 4/3, 5/3, 5/4, 6/3, or 6/4
Moist color—10YR 3/2, 3/3, 3/4, 4/3, 4/4, or 4/6
Texture—loam, clay loam, or sandy clay loam
Note—some pedons do not have clay films or bridging

Apollo Series

The Apollo series consists of deep, well drained soils that formed in colluvium and/
or residuum weathered from calcareous shale. These soils are on side slopes of hills
(fig. 8). Slopes range from 10 to 75 percent. The mean annual precipitation is about
446 millimeters, and the mean annual air temperature is about 18.3 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Calcic Haploxerolls
Typical Pedon

Apollo clay loam in an area of Zaca-Apollo, warm complex, 20 to 55 percent slopes;
Los Angeles County, California; on a south slope near Hacienda Boulevard at the
Puente Hills Native Habitat Nature Preserve; 33 degrees 58 minutes 25.00 seconds N.
latitude and 117 degrees 58 minutes 49.00 seconds W. longitude, NAD 83 — U.S.G.S.
Quad: La Habra, California. (Colors are for dry soil unless otherwise noted.)
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Figure 8.—Apollo soils on rolling hills with calcareous sedimentary bedrock. Photo taken at the
Puente Hills Native Habitat Nature Preserve in Whittier, California.

A—-O0 to 10 centimeters; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; strong medium subangular blocky structure; friable, hard, very
sticky, very plastic; common very fine interstitial pores; 3 percent subangular
indurated 2- to 5-millimeter calcareous shale fragments; slightly effervescent;
slightly alkaline, pH 7.8; clear wavy boundary.

Btk1—10 to 28 centimeters; brown (10YR 5/3) clay loam, very dark grayish brown
(10YR 3/2) moist; strong coarse subangular blocky structure; friable, hard, very
sticky, very plastic; common very fine tubular pores; 10 percent prominent clay
films on all faces of peds; 2 percent subangular indurated 2- to 5-millimeter
calcareous shale fragments; slightly effervescent; moderately alkaline, pH 8.0;
clear wavy boundary.

Btk2—28 to 65 centimeters; pale brown (10YR 6/3) clay loam, dark brown (10YR 3/3)
moist; strong medium subangular blocky structure; friable, hard, very sticky, very
plastic; common very fine tubular pores; 10 percent faint clay films on all faces of
peds; 5 percent distinct irregular light brownish gray (10YR 6/2) carbonate masses
in cracks; strongly effervescent; moderately alkaline, pH 8.0; clear wavy boundary.

Bk—65 to 115 centimeters; brown (10YR 5/3) clay loam, brown (10YR 4/3) moist;
moderate medium subangular blocky structure; friable, hard, very sticky, very
plastic; common very fine tubular pores; 15 percent distinct irregular light brownish
gray (10YR 6/2) and light gray (10YR 7/2) carbonate masses in matrix; violently
effervescent; moderately alkaline, pH 8.0 (pH indicator solutions); abrupt wavy
boundary.

Cr—115 to 140 centimeters; moderately cemented siltstone and shale.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic contact: 100 to 180 cm
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Organic matter content: 1 to 3 percent from the surface to a depth of 25 to 50 cm

Clay content: 24 to 35 percent

Calcium carbonate: Soil is typically calcareous throughout; some pedons are
noncalcareous in the upper 45 cm; secondary carbonates occur within 60 cm of
the surface in the Bk and Btk horizons

A horizon:
Dry color—2.5Y or 10YR 4/2, 4/3, 5/3, or 6/3
Moist color—2.5Y or 10YR 2/2, 3/2, 3/3, or 4/2
Texture—clay loam, loam, or silt loam
Calcium carbonate equivalency—O0 to 5 percent

Bk or Btk horizons:
Dry color—2.5Y or 10YR 4/3, 4/4, 5/2, 5/3, 5/4, 5/6, or 6/4
Moist color—2.5Y or 10YR 3/2, 3/3, 3/4, 4/3, 4/4, 4/6, or 5/4
Texture—clay loam, loam, or silt loam
Secondary carbonates—few or common carbonate masses
Calcium carbonate equivalency—3 to 12 percent

Aquic Xerorthents

Aquic Xerorthents are somewhat poorly drained soils that formed in human-
transported materias (HTM) over alluvium. These soils are in filled marshland on
coastal plains. Slopes range from 0 to 2 percent. The mean annual precipitation is
about 330 millimeters, and the mean annual air temperature is about 17.2 degrees C.

Taxonomic Classification
Coarse-loamy, mixed, superactive, calcareous, thermic Aquic Xerorthents
Typical Pedon

Aquic Xerorthents in an area of Urban land-Aquic Xerorthents-Xerorthents, dredged
spoil complex, 0 to 2 percent slopes; Los Angeles County, California; Wilmington, at
Wilmington Recreation Center, Los Angeles City Parks, 50 feet south of basketball and
skate park area; 33 degrees 46 minutes 26.70 seconds N. latitude and 118 degrees 16
minutes 10.40 seconds W. longitude, NAD 83 — U.S.G.S. Quad: Torrance, California.
(Colors are for dry soil unless otherwise noted.)

AAu—0 to 8 centimeters; dark grayish brown (10YR 4/2) fine sandy loam, very dark
brown (10YR 2/2) moist; weak fine granular structure; friable, slightly hard, slightly
sticky, slightly plastic; common very fine roots; finely disseminated carbonate; 1
percent glass and 2 percent bitumen (asphalt) fragments; slightly effervescent;
moderately alkaline, pH 8.0; clear wavy boundary.

ACu1—8 to 23 centimeters; brown (10YR 5/3) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine subangular blocky structure; friable, hard,
slightly sticky, slightly plastic; common very fine roots; finely disseminated
carbonate; 3 percent subangular 2- to 75-millimeter mixed rock fragments; 1
percent 2- to 75-millimeter metal, 2 percent 2- to 75-millimeter concrete, and 3
percent 2- to 75-millimeter bitumen (asphalt) fragments; slightly effervescent;
slightly alkaline, pH 7.8; clear wavy boundary.

ACu2—23 to 40 centimeters; brown (10YR 5/3) clay loam, dark yellowish brown (10YR
3/4) moist; weak medium subangular blocky structure; friable, slightly hard, very
sticky, moderately plastic; common very fine roots; 5 percent distinct clay films
on all faces of peds; finely disseminated carbonate; 2 percent subangular 2- to
75-millimeter mixed rock fragments; 1 percent 2- to 75-millimeter glass fragments;
slightly effervescent; slightly alkaline, pH 7.6; clay films are remnants of source
material; clear wavy boundary.
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2C1—40 to 65 centimeters; light brownish yellow (10YR 6/4) fine sandy loam, dark
yellowish brown (10YR 4/4) moist; massive; very friable, nonsticky, nonplastic;
finely disseminated carbonate; slightly effervescent; slightly alkaline, pH 7.6; clear
wavy boundary.

2C2—65 to 105 centimeters; light gray (10YR 7/1) fine sand, 5 percent dark yellowish
brown (10YR 4/4) and 95 percent dark grayish brown (10YR 4/2) moist; single
grain; loose, nonsticky, nonplastic; slightly alkaline, pH 7.6; gradual wavy
boundary.

3Cg1—105 to 140 centimeters; grayish brown (10YR 5/2) stratified fine sand to
very fine sandy loam, 5 percent very dark grayish brown (10YR 3/2) and 95
percent grayish brown (2.5Y 5/2) moist; moderate medium platy structure and
massive; very friable, nonsticky, nonplastic; 2 percent medium distinct irregular
gray (10YR 6/1) iron depletions in matrix and 5 percent fine prominent irregular
yellowish brown (10YR 5/6) iron-manganese masses in matrix; finely disseminated
carbonate; 2 percent 2- to 75-millimeter wood fragments; slightly effervescent;
slightly alkaline, pH 7.6; gradual wavy boundary.

3Cg2—140 to 160 centimeters; gray (2.5Y 6/1) stratified fine sand to very fine sandy
loam, grayish brown (2.5Y 5/2) moist; massive; very friable, nonsticky, nonplastic;
2 percent medium distinct irregular gray (10YR 6/1) iron depletions in matrix and
5 percent fine prominent irregular yellowish brown (10YR 5/6) iron-manganese
masses in matrix; finely disseminated carbonate; slightly effervescent; slightly
alkaline, pH 7.6; abrupt wavy boundary.

4Ab—160 to 175 centimeters; dark brown (7.5YR 3/4) fine sand; massive; very friable,
nonsticky, nonplastic; slightly alkaline, pH 7.6.

Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Soil moisture: Soil is periodically saturated, unless drained, in the subsoil during part of
the winter and spring or longer

Mean annual soil temperature: 17 to 20 degrees C

Thickness of human-transported materials: 10 to 75 cm; typically less than 50 cm

Depth to redoximorphic features: 80 to 110 cm; depths vary based on thickness of the
HTM at the surface

Calcium carbonate: Disseminated carbonate is present in most horizons but may be
absent in some stratified layers

~A or “Au horizon:
Dry color—10YR 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/2, 2/3, 3/2, or 3/3
Texture—sandy loam or loam
Artifacts—0 to 10 percent mixed construction debris

AC or “Cu horizons:
Dry color—2.5Y or 10YR 4/3, 4/4, 5/3, or 5/4
Moist color—2.5Y or 10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 5/3, or 5/4
Texture—sandy loam, loamy sand, or imported finer textures (such as clay loam or
silty clay loam)
Artifacts—0 to 10 percent mixed construction debris

2C horizons:
Dry color—2.5Y or 10YR 4/3, 4/4, 5/3, 5/4, 6/3, 6/4, 7/1, 7/2, or 7/3
Moist color—2.5Y or 10YR 4/2, 4/3, 4/4, 5/2, 5/3, 5/4, or 6/3
Texture—stratified sandy loam, loamy sand, or sand that has lenses of silt loam or
silty clay loam
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Figure 9.—An area of Aquic Xerorthents, fine substratum. Photo taken at a city park in Gardena,
California, northeast of the intersection off Van Ness and West 135th Street.

3Cg horizons:
Dry color—2.5Y or 10YR 5/1, 5/2, 6/1, 6/2, 7/1, or 7/2
Moist color—2.5Y or 10YR 4/2, 5/1, 5/2, 6/2, or 6/1
Texture—stratified sandy loam, loamy sand, or sand that has lenses of silt loam or
silty clay loam

Aquic Xerorthents, Fine Substratum

Aquic Xerorthents, fine substratum are somewhat poorly drained soils that formed
in human-transported materials over mixed alluvium. These soils are on coastal plains
(fig. 9). Slopes range from 0 to 2 percent. The mean annual precipitation is about 350
millimeters, and the mean annual air temperature is about 18 degrees C.

Taxonomic Classification
Fine-loamy, spolic, mixed, superactive, calcareous, thermic Aquic Xerorthents
Typical Pedon

Aquic Xerorthents, fine substratum in an area of Urban land-Aquic Xerorthents, fine
substratum-Cropley complex, 0 to 5 percent slopes; Los Angeles County, California;
Rowley Park Ball Fields, Gardena; 33 degrees 54 minutes 40 seconds N. latitude and
118 degrees 19 minutes 1 second W. longitude, WGS 84 — U.S.G.S. Quad: Inglewood,
California. (Colors are for dry soil unless otherwise noted.)

AAu—-O0 to 18 centimeters; dark grayish brown (10YR 4/2) loam, dark brown (10YR
3/3) moist; weak medium subangular blocky structure; friable, moderately sticky,
slightly plastic; common medium and common very fine roots; common very fine
tubular pores; finely disseminated carbonate; very slightly effervescent; neutral, pH
6.8; clear wavy boundary.
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ACu1—18 to 75 centimeters; brown (10YR 4/3) clay loam, dark yellowish brown
(10YR 3/4) moist; weak medium subangular blocky structure; friable, moderately
sticky, moderately plastic; common fine roots; common very fine tubular pores;
finely disseminated carbonate; 2 percent subrounded 2- to 5-millimeter mixed
rock fragments; 1 percent 2- to 75-millimeter brick fragments and 3 percent 2- to
75-millimeter concrete fragments; few thin seams of sandy loam material; very
slightly effervescent; slightly alkaline, pH 7.6; clear wavy boundary.

ACu2—75 to 95 centimeters; brown (10YR 4/3) clay loam, dark yellowish brown (10YR
3/4) moist; weak medium subangular blocky structure; friable, moderately sticky,
moderately plastic; common fine roots; common very fine tubular pores; 8 percent
medium distinct irregular strong brown (7.5YR 4/6) iron-manganese masses in
matrix; finely disseminated carbonate; 2 percent subrounded 2- to 5-millimeter
mixed rock fragments; 2 percent 2- to 75-millimeter brick fragments; few thin
seams of sandy loam material; very slightly effervescent; slightly alkaline, pH 7.6;
clear wavy boundary.

2Bkg—95 to 200 centimeters; gray (2.5Y 6/1) clay, gray (2.5Y 6/1) moist; massive;
firm, very sticky, very plastic; common fine roots; 3 percent fine distinct irregular
light olive brown (2.5Y 5/4) and 5 percent medium distinct irregular strong brown
(7.5YR 4/6) iron-manganese masses in matrix; finely disseminated carbonate
and 5 percent coarse prominent irregular white (10YR 8/1) carbonate masses in
matrix; very slightly effervescent; slightly alkaline, pH 7.4.

Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Soil moisture: Soil is periodically saturated, unless drained, in the subsoil during part of
the winter and spring or longer

Mean annual soil temperature: 18 to 20 degrees C

Thickness of human-transported materials: 60 to 145 cm

Depth to redoximorphic features: 50 to 100 cm

Calcium carbonate: Disseminated calcium carbonate typically occurs throughout the
profile; some pedons have masses of calcium carbonate in the natural subsaoil

~A or “Au horizon:
Dry color—10YR 3/1, 3/2, 3/3, 4/2, 4/3, or 5/2
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 4/2, or 4/3
Texture—loam or clay loam

AC or “Cu horizons:
Color—mixed matrix color of 10YR 3/2, 3/3, 3/4, 4/3, or 4/4
Texture—loam or clay loam

2Bkg horizon:
Color—2.5Y or 10YR 4/1, 5/1, 5/2, 6/1, 6/2, or 7/1
Texture—clay
Gypsum—some pedons have 0 to 5 percent masses of gypsum

Aquic Xerorthents, Graded

Aquic Xerorthents, graded are moderately well drained soils that formed in human-
transported materials, mostly from dredged spoil on the coastal plain. These soils are
on filled landscapes near the coast, in the Venice Beach and Playa Vista area. Slopes
range from 0 to 2 percent. The mean annual precipitation is about 350 millimeters, and
the mean annual air temperature is about 17 degrees C.
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Taxonomic Classification
Fine-loamy, spolic, mixed, superactive, nonacid, thermic Aquic Xerorthents
Typical Pedon

Aquic Xerorthents, graded in an area of Urban land-Aquic Xerorthents, graded-
Pacheco, warm complex, 0 to 2 percent slopes; Los Angeles County, California;
Venice Beach area, 70 meters west and 30 meters south of the intersection of
Westminster Avenue and Abbot Kinney Boulevard; 33 degrees 59 minutes 30 seconds
N. latitude and 118 degrees 28 minutes 17 seconds W. longitude, WGS 84 — U.S.G.S.
Quad: Venice, California. (Colors are for dry soil unless otherwise noted.)

AA—O0 to 8 centimeters; grayish brown (10YR 5/2) sandy loam, very dark grayish
brown (10YR 3/2) moist; weak medium subangular blocky structure; very rigid,
slightly hard, slightly sticky, slightly plastic; common fine and very fine roots
throughout; common very fine irregular pores; 2 percent nonflat subangular
indurated 2- to 5-millimeter and 3 percent nonflat subangular indurated 5- to
75-millimeter granite fragments; slightly alkaline, pH 7.8; clear smooth boundary.

ACu1—8 to 22 centimeters; brown (10YR 5/3) sandy clay loam, brown (10YR 4/3)
moist; massive and weak coarse subangular blocky structure; firm, hard, slightly
sticky, moderately plastic; common fine and very fine roots throughout; common
fine interstitial pores; 10 percent faint dark brown (10YR 3/3) clay films on all
faces of peds; 7 percent medium faint irregular grayish brown (10YR 5/2) iron
depletions in matrix and 10 percent medium distinct irregular strong brown (7.5YR
4/6) iron-manganese nodules with sharp boundaries in matrix; 2 percent nonflat
subangular indurated 2- to 5-millimeter and 3 percent nonflat subangular indurated
5- to 75-millimeter granite fragments; 1 percent 2- to 75-millimeter brick, 1 percent
2- to 75-millimeter glass, 2 percent 2- to 75-millimeter concrete, and 3 percent
2- to 75-millimeter bitumen (asphalt) fragments; moderately alkaline, pH 8.0;
soil structure and clay films are remnants of the source material, formed prior to
transport; clear wavy boundary.

ACu2—22 to 75 centimeters; brown (10YR 5/3) sandy loam, very dark grayish brown
(10YR 3/2) moist; weak coarse subangular blocky structure; friable, hard, slightly
sticky, moderately plastic; common fine and very fine roots throughout; common
fine and very fine irregular pores; 10 percent faint dark brown (10YR 3/3) clay
films on all faces of peds; 2 percent nonflat subangular indurated 2- to 5-millimeter
and 3 percent nonflat subangular indurated 5- to 75-millimeter granite fragments;

1 percent 2- to 75-millimeter concrete and 2 percent 2- to 75-millimeter bitumen
(asphalt) fragments; soil structure and clay films are remnants of source material,
formed prior to transport; moderately alkaline, pH 8.0; clear wavy boundary.

ACu3—75 to 100 centimeters; olive gray (5Y 5/2) fine sand, olive (5Y 4/4) moist; single
grain; loose, loose, nonsticky, nonplastic; 10 percent medium prominent irregular
gray (10YR 5/1) iron depletions in matrix and 15 percent medium prominent
irregular yellowish brown (10YR 5/6) iron-manganese masses in matrix; shell
fragments; 2 percent nonflat subangular indurated 2- to 5-millimeter and 6 percent
nonflat subangular indurated 5- to 75-millimeter granite fragments; moderately
alkaline, pH 8.0; clear wavy boundary.

ACu4—100 to 110 centimeters; dark gray (2.5Y 4/1) fine sandy loam, very dark grayish
brown (2.5Y 3/2) moist; weak medium subangular blocky structure; very friable,
slightly hard, nonsticky, nonplastic; 10 percent medium prominent irregular gray
(10YR 5/1) iron depletions in matrix and 15 percent medium prominent irregular
yellowish brown (10YR 5/6) iron-manganese masses in matrix; 1 percent nonflat
subangular indurated 2- to 5-millimeter and 2 percent nonflat subangular indurated
5- to 75-millimeter granite fragments; 1 percent 2- to 75-millimeter bitumen
(asphalt) and 2 percent 2- to 75-millimeter brick fragments; moderately alkaline,
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pH 8.2; soil structure is a remnant of the source material, formed prior to transport;
gradual smooth boundary.

ACu5—110 to 150 centimeters; grayish brown (10YR 5/2) loam, dark yellowish brown
(10YR 4/4) moist; moderate medium subangular blocky structure; friable, hard,
moderately sticky, slightly plastic; 10 percent faint dark yellowish brown (10YR 4/4)
clay bridges between sand grains; 7 percent medium faint irregular grayish brown
(10YR 5/2) iron depletions in matrix and 10 percent medium distinct irregular
strong brown (7.5YR 4/6) iron-manganese nodules with sharp boundaries in
matrix; 2 percent nonflat subangular indurated 2- to 5-millimeter and 4 percent
nonflat subangular indurated 5- to 75-millimeter granite fragments; strongly
effervescent; moderately alkaline, pH 8.3; soil structure and calcium carbonate are
remnants of the source material, formed prior to transport.

Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Soil moisture: Soil is periodically saturated, unless drained, in the subsoil during part of
the winter and spring or longer

Depth to redoximorphic features: 75 to 125 cm

Thickness of human-transported materials: More than 100 cm; typically more than 200
cm

Color: Multiple matrix colors are common, with sharp boundaries between colors

~A or “Au horizon:
Dry color—10YR 4/2, 4/3, 5/2, 5/3, or 6/3
Moist color—10YR 3/2, 3/3, 4/2, or 4/3
Texture—sandy loam or loam
Artifacts—0 to 15 percent construction debris

AC or “Cu horizons:
Dry color—2.5Y or 10YR 4/1, 4/2, 4/3, 5/1, 5/2, 5/3, 6/2, or 6/3
Moist color—2.5Y or 10YR 3/2, 3/3, 3/4, 4/2, 4/3, or 4/4
Texture—sandy loam, sandy clay loam, loam, or clay loam; some pedons have
horizons with sandy textures
Artifacts—0 to 15 percent construction debris

Arbolado Series

The Arbolado series consists of very deep, well drained soils that formed in
human-transported materials (HTM) that originate mostly from alluvium derived from
sedimentary sources. These soils are on graded alluvial fans and graded flood plains
(fig. 10). Slopes range from 0 to 9 percent. The mean annual precipitation is about 356
millimeters, and the mean annual air temperature is about 18 degrees C.

Taxonomic Classification
Fine, spolic, smectitic, thermic Entic Haploxerolls
Typical Pedon (fig. 11)

Arbolado clay loam in an area of Urban land-Sorrento-Arbolado complex, 2 to 9
percent slopes; Los Angeles County, California; northwest corner of ballfield at Los
Molinos Elementary School, in Hacienda Heights; 33 degrees 59 minutes 2.0 seconds
N. latitude and 117 degrees 58 minutes 42.0 seconds W. longitude, WGS 84 —
U.S.G.S. Quad: La Habra, California. (Colors are dry soil unless otherwise noted.)
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Figure 10.—An area of Arbolado soil in Hacienda Heights. Terracing is visible between the edge of
the road and the elevated field.

AA1—a0 to 5 centimeters; brown (10YR 5/3) clay loam, very dark grayish brown (10YR
3/2) moist; moderate fine granular structure; moderately hard, friable, moderately
sticky, moderately plastic; common fine and medium roots; neutral, pH 7.2; clear
wavy boundary.

AA2—S5 to 40 centimeters; brown (10YR 5/3) clay loam, very dark grayish brown (10YR
3/2) moist; moderate very coarse subangular blocky structure parting to strong
medium granular; hard, friable, moderately sticky, moderately plastic; common
fine and coarse roots; common very fine tubular pores; many distinct pressure
faces; few fine irregular calcium carbonate masses; variegated matrix color; 3
percent gravel; very slightly effervescent; neutral, pH 7.2; abrupt broken boundary.
(Combined thickness of the *A horizons is 5 to 47 cm)

AC1—40 to 75 centimeters; brown (10YR 5/3) clay loam, very dark grayish brown
(10YR 3/2) moist; moderate coarse subangular blocky structure; hard, friable,
moderately sticky, moderately plastic; common fine and medium roots; common
very fine tubular pores; many distinct pressure faces; few fine distinct irregular
calcium carbonate masses; variegated matrix color; 3 percent gravel; very slightly
effervescent; neutral, pH 7.2; abrupt broken boundary.

AC2—75 to 90 centimeters; pale brown (10YR 6/3) clay loam, brown (10YR 4/3)
moist; strong coarse subangular blocky structure; hard, friable, moderately sticky,
moderately plastic; few fine roots; common very fine tubular pores; many distinct
pressure faces; common fine irregular calcium carbonate masses; variegated
matrix color; 8 percent gravel; very slightly effervescent; slightly alkaline, pH 7.6;
abrupt broken boundary.

AC3—90 to 110 centimeters; brown (10YR 5/3) clay, very dark grayish brown (10YR
3/2) moist; massive; very hard, very firm, very sticky, very plastic; common fine
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Figure 11.—Representative profile of the Arbolado series
showing alternating light and dark layers of human-
transported materials. Scale is in centimeters.

distinct irregular calcium carbonate masses; variegated matrix color; 5 percent
gravel; very slightly effervescent; slightly alkaline, pH 7.6; abrupt broken boundary.

AC4—110 to 150 centimeters; brown (10YR 4/3) clay, dark brown (10YR 3/3) moist;
massive; very hard, very firm, very sticky, very plastic; common fine irregular
calcium carbonate masses; variegated matrix color; 4 percent gravel; very slightly
effervescent; slightly alkaline, pH 7.6.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 20 degrees C

Rock fragment content: 0 to 15 percent

Reaction: Neutral to moderately alkaline
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Redoximorphic features (if they occur): 0 to 5 percent iron-manganese masses and
iron depletions; typically isolated within the upper 30 cm in heavily irrigated areas
Thickness of human-transported materials: 100 to 200 cm; typically more than 150 cm

~A or “Au horizons:
Dry color—10YR 4/2, 4/3, 4/4, 5/3, or 5/4
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 3/4, or 4/3
Texture—clay loam, loam, silty clay loam, or sandy clay loam
Clay content—22 to 38 percent
Artifacts—O0 to 5 percent construction debris

AC or “Cu horizons:
Dry color—10YR or 2.5Y 4/3, 4/4, 5/3, 6/3, or 6/4
Moist color—10YR or 2.5Y 3/1, 3/2, 3/3, 3/4, 3/12, 4/3, 4/4, 5/3, or 6/3
Texture—clay loam, clay, or silty clay loam or, less commonly, silty clay
Clay content—28 to 45 percent
Calcium carbonate—0 to 5 percent masses of calcium carbonate that were

transported from the source material

Artifacts—O0 to 5 percent construction debris

Azuvina Series

The Azuvina series consists of very deep, well drained soils that formed in old
alluvium weathered from granitic sources. These soils are on alluvial fans and fan
remnants, typically in urban areas where surface modification is common. Slopes
range from 0 to 15 percent. The mean annual precipitation is about 450 millimeters,
and the mean annual temperature is about 18 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Typic Argixerolls
Typical Pedon (fig. 12)

Azuvina loam in an area of Urban land-Azuvina-Montebello complex, 0 to 5 percent
slopes; Los Angeles County, California; Montebello Park, Montebello, in front lawn

50 feet east of Park Street and 200 feet south of Whittier Boulevard; 34 degrees 0
minutes 40 seconds N. latitude and 118 degrees 6 minutes 56 seconds W. longitude,
WGS 84 — U.S.G.S. Quad: El Monte, California. When described, the soil was moist at
the surface and dry in the subsoil. (Colors are for dry soil unless otherwise noted.)

AA1—a0 to 13 centimeters; very dark grayish brown (10YR 3/2) loam, very dark brown
(10YR 2/2) moist; weak medium granular structure; friable, moderately hard,
moderately sticky, slightly plastic; common very fine tubular pores; moderately
alkaline, pH 7.9; clear wavy boundary.

AA2—13 to 35 centimeters; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky structure; friable, moderately hard, moderately
sticky, slightly plastic; few medium and common very fine tubular pores; 2 percent
gravel; moderately alkaline, pH 8.2; clear wavy boundary.

2Bt1—35 to 60 centimeters; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist;
moderate medium subangular blocky structure; friable, moderately sticky,
moderately plastic; few medium and common very fine tubular pores; distinct clay
films on all faces of peds; 1 percent gravel; slightly alkaline, pH 7.7; clear wavy
boundary.

2Bt2—60 to 110 centimeters; strong brown (7.5YR 4/6) sandy clay loam, brown
(7.5YR 4/4) moist; moderate medium subangular blocky structure; friable,
moderately sticky, moderately plastic; common very fine tubular pores; common
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Figure 12.—Representative sample of the Azuvina series. The
profile has a thick, dark surface layer (top left of tarp) that
grades to a reddish brown argillic horizon (top right).

distinct clay films on all faces of peds; 1 percent gravel; slightly alkaline, pH 7.7;
clear wavy boundary.

2BCt1—110 to 145 centimeters; strong brown (7.5YR 4/6) fine sandy loam, brown
(7.5YR 4/4) moist; moderate medium subangular blocky structure; friable,
moderately sticky, moderately plastic; common very fine tubular pores; common
distinct clay films on all faces of peds; 5 percent gravel; slightly alkaline, pH 7.8;
clear wavy boundary.

2BCt2—145 to 200 centimeters; strong brown (7.5YR 4/6) fine sandy loam, brown
(7.5YR 4/4) moist; weak fine subangular blocky structure; friable, moderately
sticky, moderately plastic; common very fine tubular pores; common faint clay
bridges between sand grains; 1 percent gravel; slightly alkaline, pH 7.5.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Depth to argillic horizon: 30 to 70 cm; thickness of the human-transported material at
the surface affects this depth

Rock fragment content: 0 to 10 percent

Organic matter content: 2 to 5 percent at the surface; decreasing to 1 percent or less
within 50 cm of the mineral surface
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Figure 13.—An area of Balcom soil. Balcom soils are typically on steep, south-facing side slopes
with shrubs and grasses.

A or “Au horizons:
Dry color—10YR or 7.5YR 3/2, 4/2, 4/3, or 5/3
Moist color—10YR or 7.5YR 2/2, 3/2, or 3/3
Texture—loam, fine sandy loam, sandy loam, or sandy clay loam
Clay content—12 to 22 percent

Bt horizons:
Dry color—10YR or 7.5YR 4/3, 4/4, 4/6, 5/3, 5/4, or 6/3
Moist colo—10YR or 7.5YR 3/3, 3/4, 4/3, 4/4, or 4/6
Texture—clay loam, sandy clay loam, or loam
Clay content—21 to 33 percent

BC or BCt horizons:
Dry color—10YR or 7.5YR 4/4, 4/6, 5/4, 5/6, or 7/3
Moist color—10YR or 7.5YR 3/4, 4/3, 4/4, 4/6, or 5/6
Texture—fine sandy loam, loam, or sandy clay loam
Clay content—12 to 24 percent; decreasing by 6 percent or more from the
overlying Bt horizon
Note—some pedons are hard or very hard when dry

Balcom Series

The Balcom series consist of moderately deep, well drained soils that formed in
material weathered from soft, calcareous sedimentary bedrock. These soils are on hills
(fig. 13). Slopes range from 9 to 75 percent. The mean annual precipitation is about
463 millimeters, and the mean annual temperature is about 18.3 degrees C.
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Figure 14.—Representative profile of the Balcom series. A calcic
horizon is a at a depth of 60 centimeters. Photo taken on a
south-facing slope in the southeastern part of Griffith Park.
Scale is in centimeters.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Typic Calcixerepts
Typical Pedon (fig. 14)

Balcom clay loam in an area of Balcom-Nacimiento, warm complex, 30 to 75 percent
slopes; Los Angeles County, California; City of Los Angeles, Griffith Park, 200 meters
up trail from Ultility Pole off of SE Fire Road trail; 34 degrees 7 minutes 18 seconds N.
latitude and 118 degrees 16 minutes 50 seconds W. longitude, WGS 84 — U.S.G.S.
Quad: Hollywood, California. When described, the soil was dry throughout. (Colors are
for dry soil unless otherwise noted.)

A—O0 to 8 centimeters; dark grayish brown (10YR 4/2) clay loam, very dark grayish
brown (10YR 3/2) moist; strong medium granular structure; friable, slightly
hard, moderately sticky, moderately plastic; common fine and very fine roots;
common fine tubular and common very fine interstitial pores; slightly effervescent;
moderately alkaline, pH 8.0; clear wavy boundary.
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Bk—38 to 27 centimeters; brown (10YR 4/3) clay loam, brown (10YR 4/3) moist;
moderate medium subangular blocky structure; friable, slightly hard, moderately
sticky, moderately plastic; common very fine roots; common fine tubular and
common very fine interstitial pores; finely disseminated carbonate and 3 percent
fine prominent irregular white (10YR 8/1) carbonate masses in matrix; strongly
effervescent; moderately alkaline, pH 8.0; clear wavy boundary.

Btk1—27 to 60 centimeters; dark yellowish brown (10YR 4/4) clay loam, dark yellowish
brown (10YR 4/4) moist; moderate medium and moderate coarse subangular
blocky structure; friable, slightly hard, moderately sticky, moderately plastic;
common medium and very fine roots; common fine tubular and common very
fine interstitial pores; faint clay films on all faces of peds; finely disseminated
carbonate and 10 percent fine prominent irregular white (10YR 8/1) carbonate
masses in matrix; 1 percent angular 2- to 5-millimeter and 2 percent angular 6-
to 75-millimeter calcareous shale fragments; violently effervescent; moderately
alkaline, pH 8.2; clear wavy boundary.

Btk2—60 to 80 centimeters; dark yellowish brown (10YR 4/6) loam, dark yellowish
brown (10YR 4/6) moist; weak fine subangular blocky structure; friable, hard,
moderately sticky, moderately plastic; common medium and very fine roots;
common fine and very fine interstitial pores; faint clay films on all faces of peds;
10 percent finely disseminated carbonate and 10 percent fine prominent irregular
white (10YR 8/1) carbonate masses in matrix; 5 percent angular 2- to 75-millimeter
calcareous shale fragments; violently effervescent; moderately alkaline, pH 8.2;
abrupt wavy boundary.

Cr—80 to 105 centimeters; moderately cemented shale.

Range in Characteristics

Soil moisture: Soil is continuously dry at a depth of 13 to 38 cm from late April or May
until November or December and is moist in some part for the rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to bedrock: 50 to 120 cm to moderately cemented calcareous sedimentary rock

Depth to calcic horizon: 35 to 82 cm to a calcium carbonate equivalency of 15 to 25
percent

Rock fragment content: Typically less than 5 percent; some pedons have up to 25
percent in localized landslide areas

Clay content: 24 to 32 percent

Reaction: Moderately alkaline

Effervescence: Slight to violent throughout the profile

A horizon:
Dry color—2.5Y or 10YR 4/2, 4/3, 5/2, 5/3, 6/2, or 6/3
Moist color—2.5Y or 10YR 3/2, 3/3, 4/2, or 4/3
Texture—clay loam or loam

Bk or Btk horizon:
Dry color—2.5Y or 10YR 4/3, 4/4, 5/2, 5/3, 6/2, 6/3, 7/2, 7/3, or 7/4
Moist color—2.5Y or 10YR 3/3, 3/4, 4/2, 4/3, 4/4, 4/6, 5/4, or 5/6
Texture—clay loam or loam
Calcium carbonate—ranging from few small filaments to many seams or masses

Ballast Series

The Ballast series consists of moderately deep, moderately well drained soils that
formed from calcareous shale and limestone. These soils are on hills and slump blocks
(fig. 15). Slopes range from 25 to 75 percent. The mean annual precipitation is about
383 millimeters, and the mean annual temperature is about 17.2 degrees C.
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Figure 15.—An area of Ballast soil at the Three Sisters Reserve (part of the Palos Verdes Nature
Preserve).

Taxonomic Classification
Fine, smectitic, thermic Typic Calcixerolls
Typical Pedon (fig. 16)

Ballast clay loam in an area of Zaca-Ballast complex, 10 to 50 percent slopes; Los
Angeles County, California; Rancho Palos Verdes, mid-slope of slump on spur of
Altamira Shale at Three Sisters Reserve, Palos Verdes Nature Preserve; 33 degrees
45 minutes 3.33 seconds N. latitude and 118 degrees 23 minutes 4.1 seconds W.
longitude, WGS 84 — U.S.G.S. Quad: Redondo Beach, California. When described, the
soil was dry throughout. (Soil colors are for dry soil unless otherwise noted.)

A—-O0 to 17 centimeters; brown (10YR 4/3) clay loam, dark brown (10YR 3/3) moist;
strong coarse granular structure; friable, very sticky, very plastic; 2 percent flat
angular strongly cemented 2- to 5-millimeter and 3 percent flat angular strongly
cemented 6- to 150-millimeter calcareous shale fragments; strongly effervescent;
moderately alkaline, pH 7.8; clear wavy boundary.

Btk1—17 to 56 centimeters; brown (10YR 4/3) clay, dark brown (10YR 3/3) moist;
moderate coarse prismatic structure; firm, very sticky, very plastic; 65 percent
clay films on all faces of peds; carbonate masses; 2 percent flat angular strongly
cemented 2- to 5-millimeter and 3 percent flat angular strongly cemented 2- to
150-millimeter calcareous shale fragments; strongly effervescent; moderately
alkaline, pH 8.0; clear wavy boundary.
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Figure 16.—Representative profile of the Ballast series.
A calcic horizon is at a depth of 56 centimeters.
Scale is in centimeters.

Btk2—56 to 88 centimeters; light yellowish brown (10YR 6/4) very channery clay
loam, light yellowish brown (10YR 6/4) moist; moderate coarse subangular blocky
structure; friable, moderately sticky, moderately plastic; 25 percent clay films on
all faces of peds; carbonate masses; 5 percent flat angular 151- to 380-millimeter,
10 percent flat angular 2- to 5-millimeter, and 30 percent flat angular 6- to
150-millimeter calcareous shale fragments; violently effervescent; moderately
alkaline, pH 8.2; abrupt wavy boundary.

R—88 centimeters; indurated shale.

Range in Characteristics

Soil moisture: Soil is dry in all parts from about mid-April or May until mid-November or
December and is usually moist at some depth the rest of the year
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Mean annual soil temperature: 17 to 20 degrees C

Depth to bedrock: 60 to 125 cm to lithic calcareous shale or, less commonly, limestone

Calcium carbonate equivalent: Ranging from 1 to 40 percent and increasing with
depth; greater than 15 percent in some part of the lower B horizon

Clay content: 35 to 55 percent in the particle-size control section

A horizon:
Dry color—10YR 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/1, 2/2, 3/1, 3/2, or 3/3
Reaction—slightly alkaline or moderately alkaline
Calcium carbonate—slightly to strongly effervescent; some pedons do not have
carbonate in the surface horizon
Texture—clay loam or clay

Btk or Bk horizons:
Dry color—2.5Y or 10YR 4/2, 4/3, 5/3, 5/4, 6/2, 6/3, or 6/4
Moist color—2.5Y or 10YR 3/1, 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 5/4, or 6/4
Reaction—slightly alkaline or moderately alkaline
Calcium carbonate—strongly or violently effervescent
Texture—clay or clay loam
Rock fragments—as much as 65 percent channers in lower part of horizons in
some pedons

R layer:
Bedrock—violently effervescent, moderately hard to indurated, fractured
calcareous shale or limestone

Ballona Series

The Ballona series consists of well drained soils that formed in alluvium from mixed
sources. These soils are on alluvial fans, inset fans, and flood plains. Slopes range
from 0 to 9 percent. The mean annual precipitation is about 445 millimeters, and the
mean annual air temperature is about 18 degrees C.

Taxonomic Classification
Fine, smectitic, thermic Calcic Pachic Haploxerolls
Typical Pedon

Ballona loam in an area of Urban land-Grommet-Ballona complex, 0 to 5 percent
slopes; Los Angeles County, California; Van Nuys/Sherman Oaks Recreation Center,
Los Angeles, 90 meters west of Hazeltine Avenue and 15 meters south of cinder wall;
34 degrees 9 minutes 47.2 seconds N. latitude and 118 degrees 26 minutes 28.2
seconds W. longitude, WGS 84 — U.S.G.S. Quad: Van Nuys, California. (Colors are for
dry soil unless otherwise noted.)

AA1—a0 to 7 centimeters; dark grayish brown (10YR 4/2) loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure parting
to moderate fine granular; hard, friable, moderately sticky, moderately plastic;
common very fine irregular pores; slightly alkaline, pH 7.6; clear wavy boundary.
AA2—T7 to 30 centimeters; dark grayish brown (10YR 4/2) clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure; very hard,
firm, very sticky, very plastic; common very fine irregular pores; common distinct
pressure faces on all peds; slightly alkaline, pH 7.6; clear wavy boundary.
2AB1—30 to 70 centimeters; brown (10YR 4/3) clay loam, very dark grayish brown
(10YR 3/2) moist; moderate coarse subangular blocky structure; very hard, firm,

42



Supplement to the Soil Survey of Los Angeles County, California, Southeastern Part

very sticky, very plastic; common very fine irregular pores; many distinct pressure
faces on all peds; slightly alkaline, pH 7.8; gradual wavy boundary.

2AB2—70 to 90 centimeters; dark yellowish brown (10YR 4/4) clay loam, dark
grayish brown (10YR 4/2) moist; moderate coarse subangular blocky structure;
very hard, firm, very sticky, very plastic; common very fine irregular pores; many
distinct pressure faces on all peds; finely disseminated calcium carbonate; slightly
effervescent; moderately alkaline, pH 8.0; gradual wavy boundary.

2Bk1—90 to 120 centimeters; dark yellowish brown (10YR 4/4) clay, brown (10YR 4/3)
moist; moderate coarse subangular blocky structure; very hard, firm, very sticky,
very plastic; common very fine irregular pores; common medium irregular calcium
carbonate masses and few medium prominent spherical weakly cemented calcium
carbonate nodules in matrix; strongly effervescent; moderately alkaline, pH 8.0;
gradual wavy boundary.

2Bk2—120 to 200 centimeters; yellowish brown (10YR 5/4) clay, brown (10YR 4/3)
moist; moderate medium subangular blocky structure; very hard, firm, very sticky,
very plastic; common medium irregular calcium carbonate masses and few
medium spherical weakly cemented calcium carbonate nodules in matrix; violently
effervescent; moderately alkaline, pH 8.0.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Soil temperature: 18 to 21 degrees C

Rock fragment content: 0 to 5 percent

Reaction: Slightly alkaline or moderately alkaline

Depth to secondary calcium carbonate: 20 to 120 cm from the mineral surface;
typically within 65 cm of the top of the natural soil surface if it is covered with a thin
mantle of human-transported materials

Clay content: More than 35 percent in the particle-size control section

Thickness of human-transported materials: 0 to 50 cm

A or “Au horizons:
Dry color—10YR 3/1, 3/2, 3/3, 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/2, 3/1, 3/2, or 3/3
Texture—loam, clay loam, silty clay loam, or clay or, less commonly, sandy loam
Artifacts—O0 to 5 percent construction debris

AB or 2AB horizons:
Dry color—10YR 4/3, 4/4, 5/2, 5/3, 6/2, or 6/3
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 4/2, or 4/3
Texture—clay loam, clay, or silty clay
Clay content—35 to 45 percent
Pressure faces—some pedons have common or many pressure faces on peds

Bss, 2Bss, Bkss, or 2Bkss horizon (if it occurs):
Dry color—10YR, 4/2, 4/3, 5/2, 5/3, 5/4, or 6/2
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 4/2, or 4/3
Texture—clay loam, clay, or silty clay
Clay content—35 to 45 percent
Pressure faces—common or many pressure faces on peds
Slickensides—few or common intersecting slickensides

Bk or 2Bk horizons:
Dry color—10YR 4/4, 5/3, 5/4, 6/3, or 6/4
Moist color—10YR 3/2, 3/3, 3/4, 4/3, or 4/4

43



Supplement to the Soil Survey of Los Angeles County, California, Southeastern Part

Figure 17.—An area of Biscailuz soil at California State Polytechnic University in Pomona, at the
university farm next to Valley Boulevard.

Texture—clay loam, clay, silty clay, or silty clay loam

Clay content—30 to 45 percent

Pressure faces—some pedons have common to many pressure faces on peds
Calcium carbonate equivalency—less than 12 percent

Biscailuz Series

The Biscailuz series consists of very deep, somewhat poorly drained soils that
formed in alluvium from mixed rock sources. These soils are on flood plains and
lowlands (fig. 17). Slopes range from 0 to 5 percent. The mean annual precipitation is
about 410 millimeters, and the mean annual temperature is about 18 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Oxyaquic Haploxerolls
Typical Pedon

Biscailuz loam in an area of Urban land-Biscailuz-Pico complex, 0 to 2 percent slopes;
Los Angeles County, California; California State Polytechnic University in Pomona,
university farm, 340 meters south of farm road entrance on Valley Boulevard and

120 meters west of San Jose Creek, Pomona; 34 degrees 2 minutes 15 seconds N.
latitude and 118 degrees 49 minutes 5 seconds W. longitude, NAD 83 — U.S.G.S.
Quad: San Dimas, California. When described, the soil was dry throughout. (Colors
are for dry soil unless otherwise noted.)

Ap—O0 to 32 centimeters; very dark brown (10YR 2/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium subangular blocky structure; friable, moderately
sticky, moderately plastic; common fine interstitial and common very fine tubular
pores; finely disseminated carbonate; 1 percent rounded 2- to 75-millimeter
fragments; strongly effervescent; slightly alkaline, pH 7.5; clear smooth boundary.

Bk1—32 to 70 centimeters; light brownish gray (2.5Y 6/2) loam, very dark brown
(10YR 2/2) moist; moderate medium subangular blocky structure; friable,
moderately sticky, moderately plastic; common very fine tubular pores; finely
disseminated carbonate and 7 percent fine distinct threadlike light brownish gray
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(10YR 6/2) carbonate masses; 1 percent rounded 2- to 75-millimeter fragments;
strongly effervescent; slightly alkaline, pH 7.5; clear wavy boundary.

Bk2—70 to 95 centimeters; light yellowish brown (2.5Y 6/3) loam, very dark grayish
brown (2.5Y 3/2) moist; moderate medium subangular blocky structure; friable;
common very fine tubular pores; 12 percent medium distinct threadlike gray (10YR
6/1) carbonate masses; 1 percent rounded 2- to 75-millimeter rock fragments;
violently effervescent; slightly alkaline, pH 7.5; clear wavy boundary.

Bkg—95 to 125 centimeters; light brownish gray (2.5Y 6/2) sandy clay loam, grayish
brown (2.5Y 5/2) moist; moderate medium subangular blocky structure; friable;
common very fine tubular pores; 2 percent medium distinct irregular light olive
brown (2.5Y 5/6) masses of oxidized iron; 8 percent medium distinct irregular
gray (10YR 6/1) carbonate masses; 1 percent rounded 2- to 75-millimeter
rock fragments; strongly effervescent; moderately alkaline, pH 8.0; clear wavy
boundary.

C1—125 to 145 centimeters; light yellowish brown (2.5Y 6/3) sandy loam, light olive
brown (2.5Y 5/3) moist; massive; friable; 5 percent medium distinct irregular
light olive brown (2.5Y 5/6) masses of oxidized iron; 2 percent rounded 2- to
75-millimeter rock fragments; moderately alkaline, pH 8.0; clear wavy boundary.

C2—145 to 200 centimeters; light yellowish brown (2.5Y 6/4) sand, light olive brown
(2.5Y 5/4) moist; 4 percent clay; massive; loose; 1 percent coarse distinct irregular
light olive brown (2.5Y 5/6) masses of oxidized iron; 5 percent rounded 2- to
75-millimeter rock fragments; moderately alkaline, pH 8.0.

Range in Characteristics

Soil moisture: Soil is seasonally saturated, unless drained, within 100 cm of the
surface some time between October and December and remains moist in some
part between depths of about 30 to 90 centimeters until April or May; soil is dry the
remainder of the year

Mean annual soil temperature: 18 to 20 degrees C

Rock fragment content: 0 to 5 percent

Reaction: Neutral to moderately alkaline

Calcium carbonate: Finely disseminated carbonate and/or masses in the A or B
horizon; some pedons have disseminated carbonate in the C horizon

Depth to redoximorphic features: 35 to 100 cm to iron concentrations; more than 75
cm to iron depletions with chroma of 2 or less

A, Ap, A, or “Au horizon:
Dry color—10YR or 2.5Y 3/2, 3/3, 4/2, 4/3, or 5/3
Moist colo—10YR or 2.5Y 2/2, 3/1, 3/2, or 3/3
Texture—loam, silt loam, silty clay loam, or clay loam
Clay content—18 to 33 percent
Artifacts—O0 to 3 percent innocuous construction debris

Bk or Bkg horizons:
Dry color—2.5Y or 10YR 4/2, 4/3, 5/2, 5/3, 5/4, 6/2, or 6/3
Moist color—2.5Y or 10YR 2/2, 3/2, 3/3, 4/2, 5/2, or 5/3
Texture—loam, clay loam, silty clay loam, or sandy clay loam
Pressure faces—some horizons have pressure faces on peds
Clay content—18 to 33 percent

C or Cg horizons:
Dry color—2.5Y to 10YR 5/2, 5/3, 5/4, 6/1, 6/2, 6/3, 7/1, or 7/2
Moist color—2.5Y or 10YR 3/1, 3/2, 4/2, 4/3, 5/2, 5/3, or 5/4
Texture—loamy sand, sandy loam, or sand; some horizons are stratified and have
thin lenses with finer texture
Clay content—3 to 15 percent
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Blasingame Series

The Blasingame series consists of moderately deep, well drained soils that formed
in material weathered from basic igneous rocks. These soils are on foothills and
uplands. Slopes range from 9 to 75 percent. The mean annual precipitation is about
520 millimeters, and the mean annual air temperature is about 18 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Typic Haploxeralfs
Typical Pedon

Blasingame loam, 9 to 30 percent slopes; Orange County, California (within the Soil
Survey of Orange County and Western Part of Riverside County, California); Santiago
Truck Trail about 0.5 mile east of Morrow Road; 33 degrees 41 minutes 34.42 seconds
N. latitude and 117 degrees 35 minutes 19.31 seconds W. longitude. (Colors are for
dry soil unless otherwise noted.)

A—-O0 to 15 centimeters; weak red (7.5R 4/4) loam, dark brown (7.5YR 3/2) moist;
moderate medium granular and moderate thick platy structure; friable, slightly
hard, slightly sticky, slightly plastic; common fine, medium, coarse, and very fine
tubular pores; 3 percent angular 76- to 250-millimeter and 4 percent angular 2- to
75-millimeter metamorphic rock fragments; neutral, pH 6.7; clear wavy boundary.

Bt—15 to 61 centimeters; strong brown (7.5YR 5/6) clay loam, strong brown (7.5YR
4/8) moist; strong medium and strong coarse angular blocky structure; firm, very
hard, very sticky, very plastic; common fine and very fine tubular pores; distinct
clay films on all faces of peds; 3 percent angular 76- to 250-millimeter and 4
percent angular 2- to 75-millimeter metamorphic rock fragments; moderately acid,
pH 5.7; abrupt wavy boundary.

Cr—61 to 86 centimeters; moderately cemented bedrock.

Range in Characteristics

Soil moisture: Soil between depths of about 5 and 15 inches usually is moist in some
or all parts from November or early December until late April or May and is dry the
rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic contact: 50 to 100 cm

Rock fragments: 0 to 10 percent, by volume, stones

A horizon:
Color—7.5YR or 5YR 3/2, 3/3, 3/4, 4/3, 4/4, 5/2, 5/3, or 5/4
Texture—sandy loam, fine sandy loam, or loam
Clay content—15 to 25 percent
Organic matter content—less than 1 percent or 1 to 2 percent in only the upper 1
to 3 inches

Bt horizon:
Color—7.5YR or 5YR 3/4, 4/4, 416, 4/8, 5/4, 5/6, 4/8, or 5/6; lower part of horizon
has hue of 2.5YR in some pedons
Texture—clay loam or sandy clay loam
Clay content—27 to 35 percent clay and about 4 to 10 percent more absolute clay
than the A horizon

Boades Series

The Boades series consists of well drained soils that are shallow to soft bedrock
and that formed in residuum and colluvium derived from sandstone and conglomerate.
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Figure 18.—An area of Boades soil under dense chaparral at the Puente Hills Native Habitat Nature
Preserve in Whittier, California.

These soils are on hills and mountains (fig. 18). Slopes range from 15 to 75 percent.
The mean annual precipitation is about 416 millimeters, and the mean annual air
temperature is about 18 degrees C.

Taxonomic Classification
Loamy, mixed, superactive, thermic, shallow Entic Haploxerolls
Typical Pedon

Boades sandy loam in an area of Soper-Pachic Haploxerolls-Boades complex, 25 to
75 percent slopes; Los Angeles County, California; Puente Hills Native Habitat Nature
Preserve off Hellman Trail, 15 meters east of connecting side trail near spur ridge
junction; 33 degrees 59 minutes 52.00 seconds N. latitude and 118 degrees 1 minute
45.00 seconds W. longitude, NAD 83 — U.S.G.S. Quad: Whittier, California. When
described, the soil was dry throughout. (Colors are for dry soil unless otherwise noted.)

A1—0 to 2 centimeters; brown (10YR 5/3) sandy loam, very dark grayish brown (10YR
3/2) moist; weak fine granular structure; very friable, soft, slightly sticky, nonplastic;
neutral, pH 6.8; clear wavy boundary.

A2—2 to 38 centimeters; yellowish brown (10YR 5/4) gravelly sandy loam, dark
brown (10YR 3/3) moist; moderate medium subangular blocky structure; very
friable, slightly sticky, nonplastic; 5 percent 2- to 5-millimeter, 5 percent 76- to
250-millimeter, and 10 percent 6- to 75-millimeter sandstone fragments; neutral,
pH 6.8; abrupt wavy boundary.

Cr—38 to 53 centimeters; weakly cemented sandstone.

Range in Characteristics

Soil moisture: Soil is moist in some part from about mid-November or December to
mid-April or May; soil is dry in all parts the rest of the year
Mean annual soil temperature: 18 to 21 degrees C
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Figure 19.—An area of Bolsa soil on a drained flood plain in Los Cerritos Wetlands.

Depth to paralithic contact: 25 to 50 cm
Organic matter content: 2 to 4 percent

A horizons:
Dry color—10YR 3/2, 3/3, 4/2, 4/3, 5/3, or 5/4
Moist color—10YR 2/2, 3/1, 3/2, or 3/3
Texture—sandy loam, loam, or clay loam in upper part of horizon and gravelly in
lower part
Rock fragment content—O0 to 10 percent in upper part of horizon and 10 to 30
percent in lower part

Bolsa Series

The Bolsa series consists of somewhat poorly soils that are typically drained and
that formed in mixed alluvium of coastal areas. These soils are on flood plains and
alluvial fans of the lower coastal plain (fig. 19). Slopes range from 0 to 2 percent.
The mean annual precipitation is about 340 millimeters, and the mean annual air
temperature is about 17.2 degrees C.

Taxonomic Classification
Fine-silty, mixed, superactive, calcareous, thermic Aquic Xerofluvents
Typical Pedon

Bolsa silt loam, drained; Orange County, California; Huntington Beach, 100 meters
west and 30 meters north of northwest corner of intersection of Magnolia and Atlanta
Avenues; 33 degrees 39 minutes 28.00 seconds N. latitude and 117 degrees 58
minutes 17.00 seconds W. longitude, WGS 84 — U.S.G.S. Quad: Newport Beach,
California. (Colors are for dry soil unless otherwise noted.)
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Ap1—a0 to 15 centimeters; light brownish gray (10YR 6/2) silt loam, dark grayish
brown (10YR 4/2) moist; weak medium subangular blocky structure; hard, firm,
slightly sticky, slightly plastic; few fine roots; common fine tubular pores; strongly
effervescent, disseminated lime; moderately alkaline, pH 8.0; abrupt smooth
boundary.

Ap2—15 to 30 centimeters; light brownish gray (10YR 6/2) silt loam, dark grayish
brown (10YR 4/2) moist; weak medium subangular blocky structure; hard, firm,
slightly sticky, slightly plastic; few fine and common medium roots; common fine
tubular pores; strongly effervescent, disseminated lime; moderately alkaline, pH
8.0; clear smooth boundary.

C1—30 to 45 centimeters; light brownish gray (10YR 6/2) silt loam, dark grayish
brown (10YR 4/2) moist; few very faint mottles; weak medium subangular blocky
structure; hard, firm, slightly sticky, slightly plastic; few fine and common medium
roots; common fine tubular pores; strongly effervescent, disseminated lime;
moderately alkaline, pH 8.0; abrupt smooth boundary.

C2—45 to 74 centimeters; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak medium subangular blocky structure; hard, firm, slightly
sticky, slightly plastic; few fine and common medium roots; common fine tubular
pores; strongly effervescent, disseminated lime; moderately alkaline, pH 8.0;
abrupt smooth boundary.

C3—74 to 100 centimeters; light brownish gray (10YR 6/2) silty clay loam, dark grayish
brown (10YR 4/2) moist; few fine prominent reddish yellow (7.5YR 6/6) mottles,
strong brown (7.5YR 5/6) moist; weak fine and medium prismatic structure; very
hard, firm, sticky, plastic; few fine and common medium roots; common fine tubular
pores; salts in fine threads; strongly effervescent, disseminated lime; moderately
alkaline, pH 8.0; clear smooth boundary.

C4—100 to 125 centimeters; light brownish gray (2.5Y 6/2) silty clay loam, dark
grayish brown (2.5Y 4/2) moist; common fine prominent reddish yellow (7.5R
6/6) mottles, strong brown (7.5YR 5/6) moist; weak fine and medium prismatic
structure; very hard, firm, sticky, plastic; few fine roots; common fine tubular pores;
salts in fine threads; strongly effervescent, disseminated lime; moderately alkaline,
pH 8.0; clear smooth boundary.

C5—125 to 140 centimeters; light brownish gray (2.5Y 6/2) and dark gray (2.5Y 4/1)
silty clay loam with a high content of organic matter, dark grayish brown (2.5Y 4/2)
and dark gray (2.5Y 4/1) moist; common fine prominent reddish yellow (7.5YR 6/6)
mottles, strong brown (7.5YR 5/6) moist; weak coarse prismatic structure; very
hard, very firm, very sticky, plastic; few fine and medium roots; many fine tubular
pores; moderately alkaline, pH 8.0; clear smooth boundary.

C6—140 to 175 centimeters; light gray (2.5Y 7/2) silty clay loam, grayish brown (2.5Y
5/2) moist; many fine prominent brownish yellow (10YR 6/6) mottles, yellowish
brown (10YR 5/6) moist; moderate fine platy structure; hard, firm, sticky, plastic;
common fine pores; salts in fine threads; moderately alkaline, pH 8.0.

Range in Characteristics

Soil moisture (in nonirrigated areas): Soil between depths of 10 and 30 cm usually is
moist in some part from some time in November until some time in May and is dry
the rest of the year

Water table: Soil is saturated within 100 to 150 cm of the surface from about February
to May, unless drained; in drained areas, the water table is typically at a depth of
150 cm or more

Mean annual soil temperature: 17 to 20 degrees C

Thickness of human-transported materials: 0 to 50 cm

Calcium carbonate: Soil is calcareous to a depth of 100 cm or more

Reaction: Slightly alkaline or moderately alkaline
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Clay content: 18 to 30 percent clay; less than 15 percent fine sand or coarser particles
Organic matter content: Decreasing irregularly as depth increases
Note: Many pedons have a buried A horizon

A horizons:
Dry color—10YR to 5Y 5/2, 6/2, or 6/3
Moist color—10YR to 5Y 3/2, 4/2, or 4/3
Texture—silt loam, loam, sandy loam, silty clay loam, or clay loam

C horizons:
Dry color—10YR to 5Y 4/1, 5/2, 6/2, 6/3, 7/1, or 7/2
Moist colo—10YR to 5Y 4/1, 4/2, 5/2, 5/3, or 6/2
Texture—typically silt loam or silty clay loam that has lenses of coarser or finer
material
Redoximorphic features—distinct or prominent masses of iron concentration and
iron depletions below a depth of about 75 cm

Buzzpeak Series

The Buzzpeak series consists of deep, somewhat excessively drained soils that
formed in material weathered from sandstone or conglomerate. These soils are on
steep and unstable hills (fig. 20). Slopes range from 35 to 90 percent. The mean
annual precipitation is about 460 millimeters, and the mean annual temperature is
about 18 degrees C.

Taxonomic Classification

Sandy, mixed, thermic Typic Haploxerepts

Figure 20.—An area of Buzzpeak soils. Steep, jagged slopes are the result of loose, sandy material
on unstable slopes.
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Figure 21.—Representative profile of the Buzzpeak series.
This soil consists of sand and loamy sand weathered
from conglomerate. Gravel content increases as depth
increases. Scale is in centimeters.

Typical Pedon (fig. 21)

Buzzpeak gravelly sandy loam in an area of Soper-Buzzpeak association, 35 to 75
percent slopes; Los Angeles County, California; Buzzard Peak, on a steep side slope
of northwest finger mid-slope above landslide; 34 degrees 3 minutes 33 seconds N.
latitude and 117 degrees 50 minutes 53 seconds W. longitude, NAD 83 — U.S.G.S.
Quad: San Dimas, California. When described, the soil was dry throughout. (Colors
are for dry soil unless otherwise noted.)
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A—O0 to 13 centimeters; dark yellowish brown (10YR 4/4) gravelly sandy loam, brown
(10YR 4/3) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; common fine roots throughout; many very fine low-continuity interstitial
pores; 5 percent subrounded indurated 76- to 250-millimeter, 10 percent
subangular indurated 2- to 5-millimeter, and 10 percent subangular indurated
6- to 75-millimeter sandstone fragments; moderately acid, pH 6.0; abrupt wavy
boundary.

Bw1—13 to 34 centimeters; yellowish brown (10YR 5/4) gravelly sandy loam, dark
yellowish brown (10YR 4/4) moist; weak fine subangular blocky structure;
soft, friable, nonsticky, nonplastic; common very fine and common fine roots
throughout; common very fine interstitial pores; 1 percent subrounded indurated
76- to 250-millimeter, 10 percent subangular indurated 2- to 5-millimeter, and 10
percent subangular indurated 6- to 75-millimeter sandstone fragments; moderately
acid, pH 6.0; clear wavy boundary.

Bw2—34 to 44 centimeters; dark yellowish brown (10YR 4/4) gravelly loamy sand,
dark yellowish brown (10YR 4/4) moist; weak fine subangular blocky structure;
soft, friable, nonsticky, nonplastic; common very fine roots throughout; common
very fine interstitial pores; 1 percent subrounded indurated 76- to 250-millimeter,
7 percent subangular indurated 2- to 5-millimeter, and 8 percent subangular
indurated 6- to 75-millimeter sandstone fragments; slightly acid, pH 6.5 by Hellige-
Truog; clear wavy boundary.

C1—44 to 61 centimeters; brownish yellow (10YR 6/6) gravelly sand, yellowish brown
(10YR 5/6) moist; single grain; loose, loose, nonsticky, nonplastic; common very
fine and common medium roots throughout; common very fine interstitial pores;

1 percent subangular indurated 76- to 250-millimeter, 10 percent subangular
indurated 6- to 75-millimeter, and 20 percent subangular indurated 2- to
5-millimeter sandstone fragments; slightly acid, pH 6.5; clear wavy boundary.

C2—61 to 117 centimeters; brownish yellow (10YR 6/6) very gravelly sand, yellowish
brown (10YR 5/4) moist; single grain; loose, loose, nonsticky, nonplastic;
common very fine roots throughout; common very fine interstitial pores; 5 percent
subrounded indurated 75- to 250-millimeter, 18 percent subrounded indurated
6- to 75-millimeter, and 20 percent rounded indurated 2- to 5-millimeter sandstone
fragments; slightly acid, pH 6.5; abrupt smooth boundary.

Cr—117 to 203 centimeters; weakly cemented conglomerate sandstone with cracks
more than 10 centimeters apart.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
November and December and remains moist in some part between depths of
about 30 to 90 cm until April or May

Mean annual soil temperature: 19 to 22 degrees C

Depth to paralithic contact: 100 to 150 cm

Clay content: 1 to 8 percent

Reaction: Slightly acid to neutral

Calcium carbonate: None

Surface fragments: 0 to 25 percent gravel and few cobbles

A horizon:
Dry color—2.5Y or 10YR 4/4, 5/2, 5/3, 5/4, or 6/3
Moist color—2.5Y or 10YR 3/2, 3/3, 4/2, or 4/3
Texture—sandy loam, loamy sand, or sand
Rock fragment content—>5 to 35 percent

Bw horizons:
Dry color—2.5Y or 10YR 4/4, 5/3, 5/4, 5/6, 6/3, or 6/4
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Moist color—2.5Y or 10YR 4/4, 5/4, 5/6, or 6/4
Texture—loamy sand, sand, or sandy loam; typically gravelly
Rock fragment content—>5 to 35 percent

C horizons:
Dry color—2.5Y or 10YR 5/4, 5/6, or 6/6
Moist color—2.5Y or 10YR 4/4, 5/4, 5/6, 6/4, or 6/6
Texture—sand or loamy sand; typically gravelly or very gravelly
Rock fragment content—10 to 65 percent

Cr horizon:
Texture—weathered sandstone or conglomerate

Calcic Haploxerepts

Calcic Haploxerepts consist of very deep, well drained soils that formed in material
weathered from sandstone. These soils are on terrace risers. Slopes range from 10
to 35 percent. The mean annual precipitation is about 368 millimeters, and the mean
annual air temperature is about 17.8 degrees C.

Taxonomic Classification
Coarse-loamy, mixed, superactive, thermic Calcic Haploxerepts
Typical Pedon (fig. 22)

Calcic Haploxerepts in an area of Calcic Haploxerepts-Longshore-Urban land
complex, 10 to 35 percent slopes; Los Angeles County, California; San Pedro, on a
steep side slope of hill east of Gaffey Street at Leland Park; 33 degrees 45 minutes
7.13 seconds N. latitude and 118 degrees 17 minutes 36.10 seconds W. longitude,
WGS 84 — U.S.G.S. Quad: Torrance, California. (Colors are for dry soil unless
otherwise noted.)

A1—o0 to 9 centimeters; pale brown (10YR 6/3) loam, brown (10YR 4/3) moist; strong
fine granular structure; very friable, slightly hard, nonsticky, nonplastic; common
fine and very fine roots; many fine interstitial pores; finely disseminated carbonate;
2 percent subrounded weakly cemented 2- to 75-millimeter sandstone fragments;
slightly effervescent; slightly alkaline, pH 7.8; abrupt wavy boundary.

A2—9 to 22 centimeters; pale brown (10YR 6/3) loam, brown (10YR 4/3) and
dark grayish brown (10YR 4/2) moist; strong fine granular and weak medium
subangular blocky structure; very friable, moderately hard, nonsticky, nonplastic;
common very fine roots; few medium and many very fine tubular pores; finely
disseminated carbonate and 1 percent prominent irregular white (10YR 8/1)
carbonate masses in matrix; slightly effervescent; slightly alkaline, pH 7.8; clear
broken boundary.

Bk1—22 to 72 centimeters; very pale brown (10YR 7/3) fine sandy loam, brown (10YR
5/3) moist; weak medium subangular blocky structure; very friable, moderately
hard, nonsticky, nonplastic; few very fine roots; many fine irregular and common
medium tubular pores; finely disseminated carbonate and 1 percent prominent
irregular white (10YR 8/1) carbonate masses in matrix; strongly effervescent;
moderately alkaline, pH 8.0; gradual wavy boundary.

Bk2—72 to 130 centimeters; very pale brown (10YR 7/3) fine sandy loam, brown
(10YR 5/3) moist; weak medium subangular blocky structure; friable, slightly hard,
nonsticky, nonplastic; many fine irregular pores; finely disseminated carbonate
and 8 percent medium prominent irregular white (10YR 8/1) carbonate masses
in matrix; 5 percent subrounded weakly cemented 2- to 75-millimeter sandstone
fragments; strongly effervescent; moderately alkaline, pH 8.0; gradual wavy
boundary.
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Figure 22.—Representative profile of Calcic Haploxerepts, on
aterrace riser at Leland Park in San Pedro. Scale is in
centimeters.

Bk3—130 to 155 centimeters; very pale brown (10YR 7/4) fine sandy loam, yellowish
brown (10YR 5/4) moist; weak fine subangular blocky structure; very friable,
nonsticky, nonplastic; finely disseminated carbonate and 1 percent prominent
irregular white (10YR 8/1) carbonate masses in matrix; slightly effervescent;
moderately alkaline, pH 8.0; clear wavy boundary.

Bk4—155 to 200 centimeters; very pale brown (10YR 7/4) fine sandy loam, yellowish
brown (10YR 5/4) moist; massive; very friable, nonsticky, nonplastic; 5 percent
fine prominent irregular yellowish brown (10YR 5/6) and 5 percent medium distinct
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irregular yellowish brown (10YR 5/4) iron-manganese masses in matrix; finely
disseminated carbonate and 1 percent prominent irregular white (10YR 8/1)
carbonate masses in matrix; slightly effervescent; slightly alkaline, pH 7.8.

Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 20 degrees C

A horizons:
Dry color—10YR 5/2, 5/3, 6/2, or 6/3
Moist color—10YR 3/2, 3/3, 4/2, or 4/3
Texture—loam or sandy loam
Clay content—8 to 12 percent
Calcium carbonate—finely disseminated carbonate

Bk horizons:
Dry color—10YR 5/3, 5/4, 6/3, 6/4, 7/3, or 7/4
Moist color—10YR 4/3, 4/4, 5/3, 5/4, or 6/4
Texture—loam, sandy loam, or loamy sand
Clay content—4 to 12 percent
Calcium carbonate—few or common carbonate masses and disseminated
carbonate

Calleguas Series

The Calleguas series consists of very shallow and shallow, well drained soils that
formed in residuum weathered from sedimentary rocks. These soils are on crests and
side slopes of hills. Slope range from 20 to 75 percent. The mean annual precipitation
is about 400 millimeters, and the mean annual air temperature is about 18 degrees C.

Taxonomic Classification
Loamy, mixed, superactive, calcareous, thermic, shallow Typic Xerorthents
Typical Pedon

Calleguas clay loam, 50 to 75 percent slopes, eroded; Orange County, California;
Irvine Ranch, along Buck Gully about /4 mile northeast of Pacific Coast Highway,
Corona Del Mar; 33 degrees 35 minutes 52.29 seconds N. latitude and 117 degrees
51 minutes 25.66 seconds W. longitude, WGS 84 — U.S.G.S. Quad: Laguna Beach,
California. (Colors are for dry soil unless otherwise noted.)

A1—o0 to 18 centimeters; pale brown (10YR 6/3) clay loam, dark grayish brown (10YR
4/2) moist; moderate medium and fine granular structure; friable, slightly hard,
moderately sticky, moderately plastic; many fine and very fine roots; many fine
and very fine tubular pores; finely disseminated carbonate; 10 percent flat angular
indurated 2- to 150-millimeter calcareous shale fragments; strongly effervescent;
moderately alkaline, pH 8.2; clear wavy boundary.

A2—18 to 28 centimeters; pale brown (10YR 6/3) clay loam, dark grayish brown
(10YR 4/2) moist; moderate medium and fine granular structure; very friable,
slightly hard, moderately sticky, moderately plastic; many very fine roots; common
very fine pores; finely disseminated carbonate; 10 percent flat angular indurated
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2- to 150-millimeter calcareous shale fragments; violently effervescent; moderately
alkaline, pH 8.2; abrupt wavy boundary.

A3—28 to 38 centimeters; pale brown (10YR 6/3) channery clay loam, dark grayish
brown (10YR 4/2) moist; weak medium and fine granular structure; very friable,
slightly hard, moderately sticky, moderately plastic; many very fine roots; few fine
and many very fine pores; finely disseminated carbonate; 35 percent flat angular
indurated 2- to 150-millimeter calcareous shale fragments; violently effervescent;
moderately alkaline, pH 8.2; abrupt wavy boundary.

Cr—38 to 107 centimeters; moderately cemented sedimentary bedrock.

Range in Characteristics

Soil moisture: Soil below a depth of about 13 cm is usually dry all of the time from April
or May until November or December and is moist in some or all parts the rest of
the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic contact: 20 to 50 cm to calcareous sedimentary bedrock

Calcium carbonate: Slightly to violently effervescent throughout the profile

Calcium carbonate equivalency: Less than 8 percent

Reaction: Slightly alkaline or moderately alkaline

Rock fragments: 5 to 35 percent, with the highest percentages directly above the
paralithic contact; typically small angular and subangular shale channers 6 to 15
mm in diameter

A horizons:
Dry color—10YR 6/2, 6/3, 5/2, or 5/3 or 2.5Y 6/2
Moist color—10YR 4/2, 4/3, or 4/4 or 2.5Y 4/2
Texture—loam, clay loam, silty clay loam, or channery texture

Bw horizons (if they occur):
Dry color—10YR 5/3, 5/4, 6/3, or 6/4
Moist color—10YR 4/3, 4/4, 5/3, or 5/4
Texture—loam, fine sandy loam, or channery texture

Caperton Family

The Caperton family consists of very shallow and shallow, well drained soils that
formed in material weathered from metamorphic, granitic, and sedimentary rocks.
These soils are on mountainsides and ridges (fig. 23). Elevation ranges from 220 to
810 meters. Slopes range from 50 to 85 percent. The mean annual precipitation is
about 620 millimeters, and the mean annual air temperature is 15 degrees C.

Taxonomic Classification
Loamy, mixed, superactive, thermic, shallow Entic Haploxerolls
Typical Pedon

Caperton family gravelly loam in an area of Caperton-Trigo, granitic substratum-Lodo
families complex, 50 to 85 percent slopes; Los Angeles County, California; 0.5 mile
south of Bear Divide on Little Tujunga Canyon Road, 70 yards north of highway marker
8.89 and 30 feet upslope; 34 degrees 21 minutes 23.41 seconds N. latitude and 118
degrees 23 minutes 15.20 seconds W. longitude, NAD 83 — U.S.G.S. Quad: San
Fernando, California. (Colors are for dry soil unless otherwise noted.)

A1—o0 to 8 centimeters; dark grayish brown (10YR 4/2) gravelly loam, dark brown
(7.5YR 3/2) moist; moderate fine and moderate very fine granular structure; very
friable, soft, nonsticky, nonplastic; common fine and common very fine roots; many
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Figure 23.—Location of representative profile of the Caperton family in the Angeles National Forest.

fine and very fine interstitial pores; 15 percent nonflat subangular indurated 2- to
76-millimeter gneiss fragments; neutral, pH 6.6; clear smooth boundary.

A2—8 to 43 centimeters; brown (10YR 4/3) gravelly loam, dark brown (7.5YR 3/2)
moist; moderate fine, weak medium, and weak coarse granular structure; very
friable, soft, slightly sticky, slightly plastic; 15 percent nonflat subangular indurated
2- to 76-millimeter gneiss fragments; slightly acid, pH 6.4; clear wavy boundary.

Cr—43 to 68 centimeters; dark yellowish brown (10YR 4/4) moderately cemented
sandstone bedrock with few medium, fine, and very fine roots in cracks.

Range in Characteristics

Note: These soils are mapped at the family level due to the variability in soil
properties. Some properties fall outside the range of characteristics for the suggested
named soil but were deemed representative at the time it was mapped at the order
4 level in the Angeles National Forest (circa 1980). The ranges in characteristic
properties were derived from the soil survey report for the Angeles National Forest.

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 15 to 22 degrees C at the contact

Reaction: Moderately acid to neutral (pH 5.6 to 7.3)

Depth to paralithic contact: 10 to 50 cm

A horizons:
Dry color—10YR 5/4, 5/3, 5/2, 4/4, 4/3, 4/2, or 3/3 or 2.5Y 4/2
Moist color—10YR 3/3, 3/2, or 2/2 or 7.5YR 3/2
Texture—loam, gravelly loam, sandy loam, fine sandy loam, or silt loam
Rock fragments—O0 to 30 percent gravel

C horizon (if it occurs):
Dry color—10YR 6/6, 6/2, 5/4, 5/3, or 4/3 or 5Y 6/3
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Moist color—10YR 4/4, 4/3, 3/4, or 3/2; 2.5Y 4/2; or 7.5YR 3/2

Texture—sandy loam, fine sandy loam, gravelly sandy loam, gravelly loam, or silt
loam

Rock fragments—5 to 30 percent gravel

Note—some pedons have a thin layer that grades into the weathered rock

Capistrano Series

The Capistrano series consists of very deep, well drained soils that formed in
alluvium from sedimentary or granitic sources. These soils are on alluvial fans
and flood plains in valleys. Slopes range from 0 to 9 percent. The mean annual
precipitation is about 460 millimeters, and the mean annual air temperature is about
17.8 degrees C.

Taxonomic Classification
Coarse-loamy, mixed, superactive, thermic Entic Haploxerolls
Typical Pedon

Capistrano fine sandy loam in an area of Capistrano-Urban land complex, 0 to 2
percent slopes; Los Angeles County, California; Van Nuys, 750 feet west and 60 feet
north of the intersection of Sepulveda Boulevard and Sherman Way; 34 degrees 12
minutes 5 seconds N. latitude and 118 degrees 28 minutes 8 seconds W. longitude,
NAD 83 — U.S.G.S. Quad: Van Nuys, California. (Colors are for dry soil unless
otherwise noted.)

Ap—O0 to 8 centimeters; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; friable, slightly hard, slightly
sticky, slightly plastic; many very fine roots; many very fine interstitial pores;
slightly acid, pH 6.5; gradual smooth boundary.

A1—8 to 51 centimeters; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; massive; friable, slightly hard, slightly sticky, slightly
plastic; many fine and very fine roots; common very fine to medium tubular pores;
neutral, pH 7.0; gradual wavy boundary.

A2—51 to 104 centimeters; brown (10YR 5/3) fine sandy loam, dark brown (10YR
3/3) moist; massive; friable, slightly hard, slightly sticky, slightly plastic; many fine
and very fine roots; common fine, few medium, and many very fine tubular pores;
neutral, pH 7.3; gradual wavy boundary.

C—104 to 183 centimeters; pale brown (10YR 6/3) loam, yellowish brown (10YR 5/4)
moist; massive; friable, slightly hard, slightly sticky, slightly plastic; few fine and
very fine roots; many fine and very fine and few medium tubular pores; slightly
alkaline, pH 7.8.

Range in Characteristics

Soil moisture: Soil between depths of 20 and 65 cm is continuously dry in all parts from
late April or May until late October and is usually moist in some part the rest of the
year

Mean annual soil temperature: 18 to 21 degrees C

Texture: Sandy loam, coarse sandy loam, or fine sandy loam or, less commonly, loam;
less than 18 percent clay; texture is generally homogenous throughout the profile

Rock fragments: 0 to 6 percent rounded gravel that are less than 75 mm in diameter;
in a few exceptions, pedons have up to 25 percent gravel

A horizons:
Dry color—10YR 3/2, 3/3, 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/2, 3/2, or 3/3
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Organic matter content—1.5 to 3 percent in the upper 25 cm; decreasing gradually
to less than 1 percent within a depth of 50 cm

Structure—weak granular or weak subangular blocky

Reaction—neutral or slightly acid

C horizon:
Soil properties—similar to A horizon, but horizon is lighter in color and is massive

Centinela Series

The Centinela series consists of well drained soils that formed in a thin surface
mantle of human-transported materials (HTM) overlying alluvium from marine or
mixed rock sources. These soils are on alluvial fan remnants, inset fans, fluviomarine
bottoms, and low-lying terraces. Slopes range from 0 to 9 percent. The mean annual
precipitation is about 342 millimeters, and the mean annual air temperature is about
17.2 degrees C.

Taxonomic Classification
Fine, smectitic, thermic Vertic Haploxerepts
Typical Pedon (fig. 24)

Centinela loam in an area of Urban land-Centinela-Typic Xerorthents, fine substratum
complex, 0 to 2 percent slopes; Los Angeles County, California; City of Hawthorne, Jim
Thorpe Park, in grassy area between ballfield outfield fences; 33 degrees 54 minutes
15.62 seconds N. latitude and 118 degrees 20 minutes 33.36 seconds W. longitude,
WGS 84 — U.S.G.S. Quad: Inglewood, California. (Colors are dry soil unless otherwise
noted.)

AA—AO0 to 7 centimeters; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; friable, slightly hard, slightly sticky, slightly plastic; slightly
alkaline, pH 7.4; abrupt smooth boundary.

ACu—7 to 43 centimeters; pale brown (10YR 6/3) loam, 5 percent yellowish brown
(10YR 5/6) and 95 percent brown (10YR 4/3) moist; weak medium subangular
blocky structure; friable, moderately hard, moderately sticky, moderately plastic;
few 2- to 75-millimeter artifacts; few yellowish brown (10YR 5/6) pockets from
mechanical mixing; soil structure is a remnant of the source material; slightly
alkaline, pH 7.6; abrupt smooth boundary.

2Bss—43 to 95 centimeters; very dark grayish brown (10YR 3/2) clay, very dark brown
(10YR 2/2) moist; weak coarse prismatic structure; firm, very sticky, very plastic;
common slickensides and many pressure faces on peds; slightly alkaline, pH 7.8;
gradual wavy boundary.

2Bkss—95 to 140 centimeters; dark grayish brown (10YR 4/2) clay, very dark grayish
brown (10YR 3/2) moist; weak coarse prismatic structure; firm, very sticky, very
plastic; common slickensides and many pressure faces on peds; common fine
irregular calcium carbonate masses; strongly effervescent; slightly alkaline, pH 7.8;
gradual wavy boundary.

2Bk—140 to 155 centimeters; brown (10YR 5/3) clay loam, brown (10YR 5/3) moist;
weak coarse subangular blocky structure; firm, very sticky, very plastic; common
fine distinct dark yellowish brown (10YR 4/6) iron-manganese masses and
common fine faint grayish brown (10YR 5/2) iron depletions; few fine irregular
calcium carbonate masses; slightly effervescent; slightly alkaline, pH 7.8.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

59



Supplement to the Soil Survey of Los Angeles County, California, Southeastern Part

Figure 24.—Representative profile of the Centinela series. A layer of
human-transported materials overlies the darker genetic subsoil at a
depth of about 43 centimeters. Scale is in centimeters.

Mean annual soil temperature: 17 to 20 degrees C

Rock fragment content: 0 to 5 percent

Reaction: Slightly alkaline or moderately alkaline

Secondary calcium carbonate: Typically below 55 cm within the natural subsurface
material; typically absent in the natural soil at the contact between the HTM and
the natural subsoil

Slickensides: Within a depth of 75 cm of the surface; typically within 50 cm of the
contact between the HTM and the natural subsoil

Clay content: More than 35 percent in the particle-size control section

Thickness of human-transported materials: Less than 50 cm

Artifacts: 0 to 10 percent construction debris in the HTM

~A horizon:
Dry color—10YR 3/2, 3/3, 4/2, 4/3, 4/4, 5/2, 5/3, 5/4, or 6/3
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 4/2, or 4/3
Texture—loam, clay loam, sandy loam, or silt loam

AC or “Cu horizon (if it occurs):
Dry color—10YR 4/2, 4/3, 4/4, 5/4, 5/6, 6/3, or 6/4
Moist color—10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, or 5/4
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Figure 25.—Location of representative profile of the Chilao family in the Angeles National Forest.

Texture—loam, clay loam, sandy loam, or silt loam
Artifacts—O0 to 10 percent

B or 2B horizons:
Dry color—10YR 3/2, 3/3, 4/2, 4/3, 5/2, 5/3, 5/4, or 6/4
Moist color—10YR 2/2, 3/1, 3/2, 3/3, 4/2, 4/3, 5/3, or 5/4
Texture—clay or clay loam

Chilao Family

The Chilao family consists of very shallow or shallow, somewhat excessively
drained soils that formed in material weathered from anorthosite, granodiorite, or
metamorphic rocks. These soils are on mountainsides and ridges (fig. 25). Elevation
ranges from 447 to 1,795 meters. Slopes range from 20 to 85 percent. Annual
precipitation ranges from 520 to 950 millimeters.

Taxonomic Classification
Loamy-skeletal, mixed, superactive, nonacid, thermic, shallow Typic Xerorthents
Typical Pedon

Chilao family gravelly loam in an area of Chilao-Trigo, granitic substratum-Lodo
families complex, 55 to 85 percent slopes; Los Angeles County, California; 0.9 mile
northeast of Monte Cristo Fire Station on the Angeles Forest Highway, 50 feet uphill
from marker 15.87; 34 degrees 20 minutes 6.42 seconds N. latitude and 118 degrees
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6 minutes 49.05 seconds W. longitude, NAD 83 — U.S.G.S. Quad: Chilao Flat,
California. (Colors are for dry soil unless otherwise noted.)

A—O0 to 13 centimeters; light brownish gray (10YR 6/2) gravelly loam, dark grayish
brown (10YR 4/2) moist; weak fine granular structure; very friable, soft, nonsticky,
nonplastic; few fine roots; many fine and many very fine interstitial pores; 20
percent nonflat subangular indurated 2- to 76-millimeter anorthosite fragments;
slightly acid, pH 6.4; clear wavy boundary.

C—13 to 46 centimeters; light yellowish brown (10YR 6/4) extremely gravelly loam,
yellowish brown (10YR 5/4) moist; massive; friable, soft, slightly sticky, slightly
plastic; few fine and few medium roots; common fine interstitial pores; 60 percent
nonflat subangular indurated 2- to 76-millimeter anorthosite fragments; neutral, pH
6.8; clear wavy boundary.

Cr—46 to 71 centimeters; moderately cemented sandstone bedrock; few fine roots in
cracks.

Range in Characteristics

Note: These soils are mapped at the family level due to the variability in soil
properties. Some properties fall outside the range of characteristics for the suggested
named soil but were deemed representative at the time it was mapped at the order
4 level in the Angeles National Forest (circa 1980). The ranges in characteristic
properties were derived from the soil survey report for the Angeles National Forest.

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Depth to paralithic contact: 15 to 48 cm

Soil temperature: 15 to 22 degrees C at the paralithic contact

Reaction: Moderately acid to neutral (pH 5.6 to 7.3)

A horizon:
Dry color—10YR 6/2, 5/4, 5/3, 5/2, or 4/3 or 5Y 6/2
Moist color—10YR 4/3, 4/2, 3/3, or 3/2 or 5Y 4/2
Texture—gravelly loam, very gravelly loam, cobbly loam, gravelly sandy loam, or
very gravelly sandy loam
Rock fragments—20 to 40 percent

C horizon:
Dry color—10YR 6/4, 6/3, 5/5, or 4/4 or 5Y 6/3
Moist color—10YR 5/6, 5/4, 4/3, or 3/4 or 5Y 5/2
Texture—very gravelly loam, very cobbly loam, very gravelly sandy loam, or very
gravelly clay loam
Rock fragments—40 to 65 percent
Note—horizon grades into a Cr horizon

Chino Series

The Chino series consists of somewhat poorly drained soils that formed in alluvium
derived from material weathered from mostly sedimentary sources. These soils are on
flood plains. Slopes range from 0 to 2 percent. The mean annual precipitation is about
330 millimeters, and the mean annual temperature is about 17.8 degrees C.

Taxonomic Classification

Fine-loamy, mixed, superactive, thermic Aquic Haploxerolls
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Typical Pedon

Chino silty clay loam, drained; Orange County, California; Irvine Ranch; 33 degrees
42 minutes 1.95 seconds N. latitude and 117 degrees 48 minutes 27.10 seconds W.
longitude, WGS 84 — U.S.G.S. Quad: Tustin, California. (Colors are for dry soil unless
otherwise noted.)

Ap1—0 to 8 centimeters; gray (10YR 5/1) silty clay loam, very dark gray (10YR 3/1)
moist; weak fine granular structure; friable, hard, moderately sticky, moderately
plastic; common very fine roots; common fine and common very fine tubular pores;
finely disseminated carbonate; violently effervescent; moderately alkaline, pH 8.2;
abrupt smooth boundary.

Ap2—38 to 33 centimeters; gray (10YR 5/1) silty clay loam, very dark gray (10YR
3/1) moist; weak medium angular blocky and weak medium subangular blocky
structure; friable, hard, moderately sticky, moderately plastic; very few fine
and common very fine roots; common fine and very fine tubular pores; finely
disseminated carbonate; violently effervescent; moderately alkaline, pH 8.2; abrupt
smooth boundary.

A—33 to 61 centimeters; gray (10YR 5/1) silty clay loam, very dark gray (10YR 3/1)
moist; light brownish gray (2.5Y 6/2) and dark grayish brown (2.5Y 4/2) mottles;
weak medium angular blocky and weak medium subangular blocky structure;
friable, hard, moderately sticky, moderately plastic; very few fine and common
very fine roots; common fine and very fine and few medium tubular pores; finely
disseminated carbonate; violently effervescent; moderately alkaline, pH 8.2; clear
smooth boundary.

C1—61 to 74 centimeters; grayish brown (2.5Y 5/2) silty clay loam, very dark grayish
brown (2.5Y 3/2) moist; light brownish gray (2.5Y 6/2) and dark grayish brown
(2.5Y 4/2) mottles; massive; friable, hard, moderately sticky, moderately plastic;
common very fine roots; few fine and common very fine tubular pores; finely
disseminated carbonate and medium distinct threadlike carbonate masses;
violently effervescent; moderately alkaline, pH 8.2; clear smooth boundary.

C2—74 to 94 centimeters; gray (10YR 6/1) silty clay loam, dark gray (10YR 4/1) moist;
massive; friable, hard, moderately sticky, moderately plastic; few very fine roots;
common fine and very fine tubular pores; finely disseminated carbonate; violently
effervescent; moderately alkaline, pH 8.2; abrupt smooth boundary.

C3—94 to 119 centimeters; light gray (10YR 7/1) silty clay loam, gray (10YR 5/1)
moist; massive; firm, hard, moderately sticky, moderately plastic; very few very fine
roots; common very fine tubular pores; finely disseminated carbonate; violently
effervescent; moderately alkaline, pH 8.2; clear smooth boundary.

C4—119 to 152 centimeters; gray (10YR 6/1) and light gray (2.5Y 7/2) sandy clay
loam, dark gray (10YR 4/1) and dark grayish brown (2.5Y 4/2) moist; massive;
friable, hard, moderately sticky, moderately plastic; common fine and very fine
tubular pores; finely disseminated carbonate; violently effervescent; moderately
alkaline, pH 8.2.

Range in Characteristics

Soil moisture: Soil is seasonally saturated, unless drained, within 100 to 150 cm of the
surface some time from about February to May; soil between a depth of about 10
and 30 cm is moist from some time in November or December until some time in
April or May and is dry the rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Redoximorphic features: Faint to distinct masses of oxidized iron and iron depletions
within a depth of 100 cm

Clay content: 27 to 35 percent

Reaction: Slightly acid to moderately alkaline

63



Supplement to the Soil Survey of Los Angeles County, California, Southeastern Part

A horizon:
Dry color—10YR 4/2, 4/3, 5/1, 5/2, or 5/3
Moist color—10YR 2/2, 3/1, 3/2, or 3/3
Structure—weak to strong, fine to medium granular
Texture—silty clay loam or clay loam

C horizon:
Dry color—10YR or 2.5Y 5/1, 5/2, 5/3, 6/1, 6/2, 7/1, or 7/2
Moist color—10YR or 2.5Y 3/2, 4/1, 4/2, 5/1, 5/2, or 5/3
Texture—silty clay loam, clay loam, or sandy clay loam

Chualar Series

The Chualar series consists of very deep, well drained soils that formed in alluvium
weathered from mixed rock sources. These soils are on terraces and alluvial fans.
Slopes range from 0 to 9 percent. The mean annual precipitation is about 420
millimeters, and the mean annual temperature is about 17.9 degrees C.

Taxonomic Classification

Fine-loamy, mixed, superactive, thermic Typic Argixerolls

Typical Pedon

Chualar sandy loam in an area of Chualar-Urban land complex, 2 to 9 percent slopes;
Los Angeles County, California; 900 feet east and 500 feet north of the southeast
corner of section 27, T. 2 N., R. 17 W.; 34 degrees 13 minutes 17.38 seconds N.
latitude and 118 degrees 38 minutes 42.73 seconds W. longitude, NAD 83 — U.S.G.S.
Quad: Calabasas, California. (Colors are for dry soil unless otherwise noted.)

Ap—O0 to 8 centimeters; brown (10YR 5/3) sandy loam, dark brown (10YR 3/3) moist;
weak fine granular structure; friable, slightly hard, nonsticky, nonplastic; common
very fine roots; common very fine interstitial pores; neutral, pH 7.0; clear smooth
boundary.

A—8 to 48 centimeters; brown (10YR 5/3) sandy loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky structure; friable, slightly hard, nonsticky,
nonplastic; common very fine roots; common very fine tubular pores; neutral, pH
7.0; clear wavy boundary.

Bt1—48 to 112 centimeters; brown (7.5YR 5/4) sandy clay loam, dark brown (7.5YR
3/2) moist; weak coarse subangular blocky structure; firm, hard, moderately
sticky, moderately plastic; common very fine roots; few medium, fine, and very
fine tubular pores; 40 percent faint clay films on surfaces along pores and 40
percent faint clay films on all faces of peds; slightly alkaline, pH 7.5; clear smooth
boundary.

Bt2—112 to 178 centimeters; brown (7.5YR 5/4) sandy clay loam, dark brown (7.5YR
3/2) moist; weak coarse subangular blocky structure; firm, hard, moderately sticky,
moderately plastic; common fine and very fine roots; common very fine tubular
pores; 70 percent distinct clay films on surfaces along pores and 70 percent
distinct clay bridges between sand grains; slightly alkaline, pH 7.8; clear smooth
boundary.

C—178 to 208 centimeters; brown (7.5YR 5/4) clay loam, brown (7.5YR 4/4) moist;
massive; firm, hard, slightly sticky, moderately plastic; few fine and very fine roots;
common very fine tubular pores; 15 percent faint clay films on surfaces along
pores and 15 percent faint clay bridges between sand grains; slightly alkaline, pH
7.6.
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Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Rock fragments: 0 to 15 percent; dominantly fine gravel

Calcium carbonate: Some pedons have finely disseminated carbonate in the C horizon
and the lower Bt horizon

A horizon:

Dry color—10YR 4/2, 4/3, or 5/3

Moist color—10YR 2/2, 3/3, 3/1, 3/2, or 3/3

Texture—clay loam or loam

Structure—weak or moderate granular or subangular blocky and slightly hard or
hard

Organic matter content—1 to 4 percent to a depth of more than 25 cm; decreasing
regularly and less than 1 percent at a depth of 50 cm

Reaction—slightly acid or neutral

Bt horizons:
Dry color—10YR or 7.5YR 4/3, 4/4, 5/3, 5/4, or 6/4
Moist color—10YR or 7.5YR 3/2, 3/3, 4/2, or 4/3
Texture—loam or clay loam
Clay content—27 to 35 percent
Reaction—neutral to moderately alkaline in upper part of horizon; moderately
alkaline in lower part in some pedons

C horizon:
Dry color—10YR or 7.5YR 5/3, 5/4, 6/2, 6/3, 6/4, or 6/6
Moist color—10YR or 7.5YR 4/3, 4/4, 5/3, 5/4, or 5/6
Texture—loam or sandy loam; horizon can be stratified
Reaction—slightly alkaline or moderately alkaline

Chumash Series

The Chumash series consists of somewhat excessively drained soils that are very
shallow and shallow to soft bedrock and that formed in residuum and colluvium derived
from shale and sandstone. These soils are on hills and mountains. Slopes range from
5 to 75 percent. The mean annual precipitation is about 464 millimeters, and the mean
annual temperature is about 18.3 degrees C.

Taxonomic Classification
Loamy, mixed, superactive, nonacid, thermic, shallow Typic Xerorthents
Typical Pedon

Chumash sandy loam in an area of Gaviota-Chumash-Rock outcrop complex, 20 to 55
percent slopes; Los Angeles County, California; on a hillside above Suzanne Avenue
in Walnut, on a side slope of an isolated hill; 34 degrees 2 minutes 4.00 seconds N.
latitude and 117 degrees 51 minutes 7.00 seconds W. longitude, NAD 83 — U.S.G.S.
Quad: San Dimas, California. (Colors are for dry soil unless otherwise noted.)

A1—o0 to 12 centimeters; brown (10YR 5/3) sandy loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; friable, slightly hard, slightly
sticky, nonplastic; common very fine tubular pores; 1 percent subangular 2- to
5-millimeter, 1 percent subangular 6- to 75-millimeter, and 2 percent subrounded
76- to 250-millimeter sandstone fragments; neutral, pH 6.8; abrupt wavy boundary.
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A2—12 to 25 centimeters; pale brown (10YR 6/3) gravelly sandy loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure; friable, slightly hard,
slightly sticky, nonplastic; common very fine tubular pores; 3 percent subangular
2- to 5-millimeter, 5 percent subrounded 76- to 250-millimeter, and 7 percent
subangular 6- to 75-millimeter sandstone fragments; neutral, pH 6.8; abrupt
smooth boundary.

Cr—25 to 50 centimeters; moderately cemented sandstone.

Range in Characteristics

Soil moisture: Soil is moist from about November or December until about April or May
Depth to paralithic bedrock: 20 to 50 cm to moderately cemented sandstone
Mean annual soil temperature: 18 to 21 degrees C

A horizons:
Dry color—10YR 5/2, 5/3, 5/4, 6/2, or 6/3
Moist color—10YR 3/2, 3/3, 3/4, 4/2, or 4/3
Texture—sandy loam or gravelly directly overlying bedrock
Rock fragments—O0 to 15 percent in upper part of horizon; up to 35 percent in
lower part

Cieneba Series

The Cieneba series consists of very shallow and shallow, somewhat excessively
drained soils that formed in material weathered from diorite and granitic rocks. These
soils are on hills and mountains (fig. 26). Slopes range from 10 to 85 percent. The
mean annual precipitation is about 520 millimeters, and the mean annual temperature
is about 17.8 degrees C.

Figure 26.—An area of Cieneba soil with chaparral, along the shoulder of a spur ridge next to the Las
Flores Motorway in Glendale.
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Figure 27.—Representative profile of the Cieneba series. A paralithic contact is
at a depth of 40 centimeters. Scale is in centimeters.

Taxonomic Classification
Loamy, mixed, superactive, nonacid, thermic, shallow Typic Xerorthents
Typical Pedon (fig. 27)

Cieneba sandy loam in an area of Vista-Cieneba complex, 30 to 85 percent slopes;
Los Angeles County, California; Glendale, Verdugo Mountain, Las Flores Motorway,
downslope from lower turnout beyond road disturbance on shoulder of spur; 34
degrees 10 minutes 52.00 seconds N. latitude and 118 degrees 14 minutes 54.00
seconds W. longitude, WGS 84 — U.S.G.S. Quad: Pasadena, California. (Colors are for
dry soil unless otherwise noted.)

A1—0 to 11 centimeters; dark grayish brown (10YR 4/2) sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate medium granular structure; very
friable, soft, nonsticky, nonplastic; common very fine and medium roots; common
very fine interstitial and common very fine tubular pores; 1 percent subangular
6- to 75-millimeter and 2 percent subangular 2- to 5-millimeter diorite fragments;
neutral, pH 7.2; clear wavy boundary.

A2—11 to 19 centimeters; brown (10YR 5/3) sandy loam, brown (10YR 4/3) moist;
weak fine subangular blocky structure; very friable, soft, slightly sticky, nonplastic;
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common very fine roots; common very fine tubular pores; 2 percent subangular
6- to 75-millimeter and 3 percent subangular 2- to 5-millimeter diorite fragments;
neutral, pH 7.2; gradual wavy boundary.

C1—19 to 30 centimeters; yellowish brown (10YR 5/4) sandy loam, dark yellowish
brown (10YR 4/4) moist; massive; friable, moderately hard, slightly sticky,
nonplastic; common very fine roots; common very fine tubular and common very
fine interstitial pores; 2 percent subangular 6- to 75-millimeter and 3 percent
subangular 2- to 5-millimeter diorite fragments; slightly alkaline, pH 7.4 (Phenol
red); clear wavy boundary.

C2—30 to 40 centimeters; light yellowish brown (10YR 6/4) sandy loam, yellowish
brown (10YR 5/4) moist; massive; friable, moderately hard, slightly sticky,
nonplastic; common very fine roots; 2 percent subangular 6- to 75-millimeter and
3 percent subangular 2- to 5-millimeter diorite fragments; slightly alkaline, pH 7.4;
clear wavy boundary.

Cr—40 to 65 centimeters; moderately cemented monzodiorite.

Range in Characteristics

Soil moisture: Soil at a depth of 10 cm or more is moist from some time in November
or December until some time in April or May and is dry the rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic bedrock: 18 to 50 cm

Reaction: Slightly acid to slightly alkaline

Clay content: Typically 7 to 12 percent; always less than 18 percent

Rock fragment content: 0 to 15 percent

Organic matter content: Less than 1 percent below a depth of 10 to 15 cm

A horizons:
Dry color—10YR 3/2, 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 3/2, 3/3, 4/2, or 4/3
Texture—sandy loam
Clay content—typically 7 to 12 percent; always less than 18 percent

C horizons (if they occur):
Dry color—10YR 5/4, 5/6, 6/3, 6/4, or 7/4
Moist color—10YR 4/3, 4/4, 5/4, or 5/6
Texture—sandy loam

Cr horizon:
Texture—extremely weakly cemented to moderately cemented bedrock

Conejo Series

The Conejo series consists of very deep, well drained soils that formed in young
alluvium weathered from mostly sandstone and shale. These soils are on alluvial fans
and in narrow valleys on the valley floor. Slopes range from 0 to 9 percent. The mean
annual precipitation is about 440 millimeters, and the mean annual temperature is
about 18 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Pachic Haploxerolls
Typical Pedon

Conejo clay loam in an area of Conejo-Urban land complex, 0 to 2 percent slopes;
Los Angeles County, California; 100 feet north and 100 feet west of the intersection
of Gloria and Stagg Streets; 34 degrees 12 minutes 50.94 second N. latitude and
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118 degrees 28 minutes 46.73 seconds W. longitude, WGS 84 — U.S.G.S. Quad: Van
Nuys, California. (Colors are for dry soil unless otherwise noted.)

Ap—-O0 to 5 centimeters; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; strong fine granular structure; friable, hard, moderately sticky,
moderately plastic; many very fine roots; many very fine interstitial pores; slightly
acid, pH 6.5; clear smooth boundary.

A1—5 to 51 centimeters; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky structure; friable, hard, moderately
sticky, moderately plastic; few fine and common very fine roots; few fine tubular,
many very fine interstitial, and many very fine tubular pores; slightly acid, pH 6.5;
clear smooth boundary.

A2—51 to 89 centimeters; brown (10YR 5/3) clay loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky structure; friable, hard, slightly sticky, slightly
plastic; few fine and common very fine roots; few fine and many very fine tubular
pores; slightly alkaline, pH 7.5; clear wavy boundary.

C1—89 to 157 centimeters; pale brown (10YR 6/3) clay loam, brown (10YR 4/3) moist;
massive; friable, hard, moderately sticky, moderately plastic; few fine and few
very fine roots; common fine tubular and many very fine tubular pores; moderately
alkaline, pH 8.0; clear wavy boundary.

C2—157 to 190 centimeters; pale brown (10YR 6/3) loam, brown (10YR 4/3)
moist; massive; friable, slightly hard, slightly sticky, slightly plastic; few very fine
roots; few medium and many very fine tubular pores; fine threadlike carbonate
masses and fine irregular carbonate concretions in matrix; strongly effervescent;
moderately alkaline, pH 8.0.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Thickness of mollic epipedon: More than 50 cm

Calcium carbonate: Soil is noncalcarous to a depth of 150 cm or more

Rock fragment content: Less than 10 percent throughout the profile

A horizons:
Dry color—10YR 4/2, 4/3, 5/2, or 5/3
Moist color—10YR 2/2, 3/1, 3/2, or 3/3
Texture—clay loam
Reaction—slightly acid to slightly alkaline

C horizons:
Dry color—10YR 5/2, 5/3, 5/4, 6/2, 6/3, or 7/3
Moist color—10R 4/2, 4/3, 4/4, or 5/3
Texture—clay loam or loam
Reaction—slightly alkaline or moderately alkaline

Cotharin Series

The Cotharin series consists of well drained soils that are very shallow or shallow
to fractured bedrock and that formed in residuum and colluvium derived from basalt.
These soils are on hills and mountains. Slopes range from 20 to 75 percent. The mean
annual precipitation is about 476 millimeters, and the mean annual temperature is
about 18.3 degrees C.
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Figure 28.—Representative profile of the Cotharin series, in Griffith
Park on a south-facing slope above the observatory. Scale is in
centimeters.

Taxonomic Classification
Loamy, smectitic, thermic, shallow Entic Haploxerolls
Typical Pedon (fig. 28)

Cotharin loam in an area of Cotharin-Rock outcrop complex, 30 to 75 percent slopes;
Los Angeles County, California; Griffith Park, on south-facing slope of basaltic knob,
720 meters north of the northern boundary of the Griffith Observatory parking lot;

34 degrees 7 minutes 39.24 seconds N. latitude and 118 degrees 18 minutes 2.48
seconds W. longitude, WGS 84 — U.S.G.S. Quad: Burbank, California. (Colors are for
dry soil unless otherwise noted.)

A—-O0 to 6 centimeters; brown (10YR 4/3) loam, very dark grayish brown (10YR 3/2)
moist; moderate fine granular structure; friable, soft; many very fine roots; few fine
tubular pores; neutral, pH 6.8; clear wavy boundary.

AB—6 to 21 centimeters; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky structure; friable, soft, moderately sticky,
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slightly plastic; many very fine roots; 10 percent angular weakly cemented 2- to
75-millimeter basalt fragments; neutral, pH 7.2; clear wavy boundary.
Cr—21 to 46 centimeters; weakly cemented basalt.

Range in Characteristics

Soil moisture: Soil is moist from some time in November or December until some time
in April or May and is dry the rest of the year

Mean annual soil temperature: 18 to 21 degrees C

Depth to paralithic contact: 15 to 50 cm

Rock fragment content: 0 to 15 percent

Organic matter content: 1 to 3 percent

A horizon or AB horizon (if it occurs):
Dry color—10YR 4/2 or 4/3
Moist color—10YR 3/2 or 3/3
Texture—loam
Clay content—18 to 26 percent

Counterfeit Series

The Counterfeit series consists of very deep soils that formed from human-
transported materials (HTM) that originated from material weathered from calcareous
sedimentary rocks. These soils are on manmade hillslope terraces (fig. 29). Slopes
range from 0 to 15 percent on treads and up to 65 percent on risers. The mean annual
precipitation is about 433 millimeters, and the mean annual temperature is about 18.5
degrees C.

Taxonomic Classification

Fine, spolic, smectitic, calcareous, thermic Typic Xerorthents

Figure 29.—An area of Counterfeit soil on a engineered hillslope terrace in the City of Walnut. The
natural landscape has been completely reshaped. A terrace riser is visible to the right in photo.
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Typical Pedon

Counterfeit clay loam in an area of Counterfeit-Urban land complex, 10 to 35 percent
slopes, terraced; Los Angeles County, California; City of Walnut, Arroyo Park, 125 feet
south of cut terrace on second tier; 34 degrees 1 minute 18.00 seconds N. latitude and
117 degrees 52 minutes 19.00 seconds W. longitude, WGS 84 — U.S.G.S. Quad: San
Dimas, California. (Colors are for dry soil unless otherwise noted.)

AAu—aO0 to 13 centimeters; brown (10YR 5/3) clay loam, very dark grayish brown (10YR
3/2) moist; strong medium granular structure; friable, moderately sticky, very
plastic; finely disseminated carbonate; 2 percent angular channers; channers are
mostly from mechanically detached in situ paralithic bedrock; slightly effervescent;
slightly alkaline, pH 7.5; abrupt wavy boundary.

ACu1—13 to 46 centimeters; light yellowish brown (2.5Y 6/3) clay, olive brown (2.5Y
4/3) moist; massive; firm, very sticky, very plastic; common distinct pressure faces;
common medium distinct irregular strong brown (7.5YR 5/6) masses of oxidized
iron and common medium distinct irregular light brownish gray (10YR 6/2) iron
depletions; common distinct carbonate masses in matrix; 8 percent channers;

1 percent 2- to 75-millimeter artifacts; channers are mostly from mechanically
detached in situ paralithic bedrock; calcium carbonate masses are remnants of
the source material, formed prior to transport; strongly effervescent; moderately
alkaline, pH 8.0; abrupt wavy boundary.

ACu2—46 to 95 centimeters; light olive brown (2.5Y 5/4) clay, olive brown (2.5Y 4/4)
moist; massive; firm, very sticky, very plastic; many pressure faces; common
medium distinct irregular yellowish brown (10YR 5/6) masses of oxidized iron and
common medium distinct irregular light brownish gray (10YR 6/2) iron depletions;
1 percent channers; 1 percent 2- to 75-millimeter artifacts; strongly effervescent;
channers are mostly from mechanically detached in situ paralithic bedrock; slightly
alkaline, pH 7.5; abrupt wavy boundary.

AC1—95 to 145 centimeters; light olive brown (2.5Y 5/4) clay loam, olive brown
(2.5Y 4/4) moist; firm, very sticky, very plastic; common pressure faces; common
medium prominent irregular yellowish red (5YR 4/6) masses of oxidized
iron; common irregular pale brown (10YR 6/3) carbonate masses; 2 percent
parachanners; channers are mostly from mechanically detached in situ paralithic
bedrock; calcium carbonate masses are transported from the source material,
formed prior to transport; strongly effervescent; slightly alkaline, pH 7.5; abrupt
wavy boundary.

AC2—145 to 183 centimeters; light yellowish brown (10YR 6/4) sandy loam, dark
yellowish brown (10YR 4/6) moist; massive; friable, slightly sticky, slightly plastic;
common coarse distinct yellowish brown (10YR 5/6) masses of oxidized iron and
common medium distinct gray (2.5Y 6/1) iron depletions; slightly effervescent;
moderately alkaline, pH 8.0.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May; soil is dry the rest of the year; when continuously
irrigated, soil is moist throughout the year

Mean annual soil temperature: 18 to 20 degrees C; typically does not go below 8
degrees C

Human-transported materials: More than 200 cm thick or directly overlying bedrock

Rock fragments: 0 to 15 percent angular channers, mechanically detached and
incorporated from in situ bedrock

Depth to bedrock: Typically greater than 150 cm
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Redoximorphic features: Typically within a depth of 75 cm in continuously irrigated
areas; nonirrigated land does not have redox features

Calcium carbonate equivalency: 0 to 10 percent

Reaction: Neutral to moderately alkaline

Colors: Multiple matrix colors are typical due to mechanical mixing

Artifacts: 0 to 10 percent construction debris

~A or “Au horizon:
Dry color—10YR 3/2, 3/3, 4/2, 4/3, or 5/3
Moist color—10YR 2/2, 3/2, 3/3, 3/4, 4/2, or 4/3
Texture—loam, clay loam, or clay
Clay content—20 to 44 percent

AC or “Cu horizons:
Dry color—mixed matrix color of 2.5Y to 7.5YR 4/3, 4/4, 5/3, 5/4, 6/3, or 6/4
Moist color—mixed matrix color of 2.5Y to 7.5YR 3/2, 3/3, 4/3, 4/4, 4/6, or 5/3;
2.5Y to 7.5YR 5/4 or 6/3 in pulverized bedrock
Texture—clay loam, clay, silty clay, sandy clay loam, or loam
Clay content—30 to 55 percent

Cropley Series

The Cropley series consists of very deep, well drained soils that formed in alluvium
weathered from sedimentary rocks. These soils are on alluvial fans and flood plains
(fig. 30). Slopes range from 0 to 5 percent. The mean annual precipitation is about 410
millimeters, and the mean annual temperature is about 18 degrees C.

Taxonomic Classification

Fine, smectitic, thermic Aridic Haploxererts

Figure 30.—An area of Cropley soil in the Valinda neighborhood of La Puente, in a low position at the
base of the San Jose Hills (visible in the distance).
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Figure 31.—Representative profile of the Cropley series showing slickensides. In urban settings,
most areas of Cropley soils are irrigated year-round, so cracks do not form during the dry
months. (Scale is in centimeters.)

Typical Pedon (fig. 31)

Cropley clay loam in an area of Cropley-Urban land complex, 0 to 5 percent slopes;
Los Angeles County, California; Community of Valinda, near the corner of Glengrary
and Vanderwell Avenue, 100 feet from road, near soccer field; 34 degrees 1 minute
50.00 seconds N. latitude and 117 degrees 55 minutes 29.00 seconds W. longitude,
NAD 83 — U.S.G.S. Quad: Baldwin Park, California. (Colors are for dry soil unless
otherwise noted.)

A—O0 to 11 centimeters; very dark grayish brown (10YR 3/2) clay loam, black (10YR
2/1) moist; moderate medium subangular blocky structure; firm, very hard, very
sticky, very plastic; common fine and medium roots throughout; neutral, pH 7.2;
clear wavy boundary.

Bss—11 to 63 centimeters; very dark grayish brown (10YR 3/2) clay loam, black (10YR
2/1) moist; strong coarse prismatic structure parting to strong coarse subangular
blocky; very firm, very hard, very sticky, very plastic; common very fine roots
throughout; many very fine interstitial pores; 15 percent prominent slickensides
(pedogenic) on faces of peds and 60 percent prominent clay films on all faces of
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peds; 1 percent rounded 2- to 75-millimeter unspecified fragments; neutral, pH 6.9;
gradual wavy boundary.

BCk1—63 to 140 centimeters; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; strong coarse subangular blocky structure;
very firm, very hard, very sticky, very plastic; common very fine roots throughout;
common very fine irregular and common very fine interstitial pores; 20 percent
distinct pressure faces on peds and 30 percent distinct black (10YR 2/1), moist,
clay films on all faces of peds; 5 percent fine distinct irregular pale brown (10YR
6/3), moist, carbonate masses in matrix; 1 percent 2- to 75-millimeter unspecified
fragments; slightly effervescent; neutral, pH 7.3; gradual wavy boundary.

BCk2—140 to 200 centimeters; brown (10YR 4/3) clay loam, dark brown (10YR 3/3)
moist; moderate medium subangular blocky structure; very firm, very hard, very
sticky, very plastic; 25 percent distinct clay films on all faces of peds; 5 percent
distinct irregular pale brown (10YR 6/3), moist, carbonate masses in matrix; 1
percent 2- to 75-millimeter unspecified fragments; slightly effervescent; slightly
alkaline, pH 7.6.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 18 to 21 degrees C

Calcium carbonate masses (if they occur): At depths ranging from 60 to 125 cm (in
most pedons) to more than 200 cm

Clay content: 35 to 50 percent in the particle-size control section

Surface cracks: Although naturally occurring, they are typically not observed due to
year-round irrigation or the presence of a thin layer of human-transported material
at the surface

Reaction: Neutral to moderately alkaline

A or “Au horizon:

Dry color—10YR or 2.5Y 3/2 or 4/2

Moist color—10YR or 2.5Y 2/1, 2/2, 3/1, or 3/2

Texture—clay loam or clay; coarser textured human-transported material is at the
surface (for improved drainage) in some pedons

Clay content—35 to 50 percent

Rock fragments—O0 to 5 percent gravel; some pedons have up to 15 percent
gravel in human-transported material

Bss or Bkss horizon:
Dry color—10YR or 2.5Y 3/2, 4/2, 4/3, 5/2, or 5/3
Moist color—10YR or 2.5Y 2/1, 2/2, 3/1, 3/2, 3/3, or 4/2
Texture—clay loam or clay
Clay content—35 to 50 percent
Rock fragments—O0 to 5 percent gravel
Slickensides—common or many on faces of peds
Calcium carbonate equivalency—less than 5 percent

BCk horizons:
Dry color—10YR or 2.5Y 4/2, 4/3, 5/2, 5/3, or 6/3
Moist color—10YR or 2.5Y 3/2, 3/3, 4/2, 4/3, or 5/3
Texture—clay loam or clay; some pedons have strata of loam or fine sandy loam
below a depth of 100 cm
Clay content—27 to 50 percent
Rock fragments—O0 to 5 percent gravel
Calcium carbonate equivalency—less than 5 percent
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Figure 32.—An area of Cumulic Haploxerolls in Brentwood near Mandeville Canyon, on an incised
alluvial fan. On the right in the photo is a steep escarpment from an alluvial fan remant, which
extends into the Pacific Palisades.

Cumulic Haploxerolls

Cumulic Haploxerolls consist of very deep, well drained soils that formed in alluvium
weathered from slate or related sedimentary rocks. These soils are on inset fans and
flood plains (fig. 32). Slopes range from 2 to 9 percent. The mean annual precipitation
is about 420 millimeters, and the mean annual temperature is about 17.2 degrees C.

Taxonomic Classification
Fine-loamy, mixed, superactive, thermic Cumulic Haploxerolls
Typical Pedon

Cumulic Haploxerolls in an area of Urban land-Cumulic Haploxerolls complex, 2 to 9
percent slopes; Los Angeles County, California; 120 meters south of intersection of
Sunset Boulevard and Mandeville Canyon Road, in center of large recreational field;
34 degrees 3 minutes 33.92 seconds N. latitude and 118 degrees 29 minutes 39.24
seconds W. longitude, WGS 84 — U.S.G.S. Quad: Beverly Hills, California. (Colors are
for dry soil unless otherwise noted.)

AA1—0 to 17 centimeters; dark grayish brown (10YR 4/2) loam, 10 percent yellowish
brown (10YR 5/4) and 90 percent dark brown (10YR 3/3) moist; weak fine granular
structure; friable, moderately hard, slightly sticky, moderately plastic; 2 percent
medium distinct irregular (2.5Y 4/6) iron-manganese masses in matrix; slightly
alkaline, pH 7.6; clear wavy boundary.

A2—17 to 48 centimeters; dark grayish brown (10YR 4/2) channery loam, very dark
grayish brown (10YR 3/2) moist; weak fine subangular blocky structure; friable,
moderately sticky, moderately plastic; 5 percent flat subrounded indurated 2- to
5-millimeter and 15 percent flat subrounded indurated 6- to 75-millimeter slate
fragments; slightly alkaline, pH 7.6; clear wavy boundary.

C—48 to 150 centimeters; brown (10YR 5/3) channery loam, dark brown (10YR
3/3) moist; massive; friable, moderately sticky, moderately plastic; 5 percent flat
subrounded indurated 2- to 5-millimeter and 20 percent flat subrounded indurated
6- to 75-millimeter slate fragments; slightly alkaline, pH 7.6.
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Range in Characteristics

Note: These soils are mapped at the subroup level due to their small extent and
variable properties that fall outside the range of characteristics for existing soil series.

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 17 to 20 degrees C

Thickness of human-transported materials (HTM): Typically less than 25 cm; up to 75
cm in some pedons

Clay content: 18 to 26 percent throughout the profile

Rock fragments: 0 to 5 percent in the HTM; 15 to 35 percent slate channers in the
natural subsoil

Organic matter content: 1 to 3 percent to a depth of more than 50 cm; decreasing
irregularly with depth

Reaction: Slightly alkaline or moderately alkaline

~A or “Au horizon:
Dry color—10YR 4/2, 4/3, or 5/3; pockets have higher value and chroma
Moist color—10YR 3/2 or 3/3; pockets have higher value and chroma
Texture—loam
Rock fragments—O0 to 15 percent channers

A horizon:
Dry color—10YR 4/2, 4/3, or 5/3
Moist color—10YR 3/2 or 3/3
Texture—channery loam
Rock fragments—15 to 35 percent channers, mostly slate

C horizons:
Dry color—10YR 5/2, 5/3, or 6/3
Moist color—10YR 3/3, 4/2, or 4/3
Texture—horizon is channery loam or a stratified layer with fewer rock fragments
Rock fragments—15 to 35 percent channers, mostly slate

Dapplegray Series

The Dapplegray series consists of very deep, well drained soils that formed
in human-transported materials (HTM) on engineered hillslope terraces in areas
weathered from calcareous shale bedrock and other calcareous sedimentary rocks
(figs. 33 and 34). The mean annual precipitation is about 383 millimeters, and the
mean annual temperature is about 17 degrees C.

Taxonomic Classification
Fine-loamy, spolic, mixed, superactive, calcareous, thermic Typic Xerorthents
Typical Pedon

Dapplegray fine sandy loam in an area of Urban land-Dapplegray complex, 5 to 20
percent slopes, terraced; Los Angeles County, California; Marilyn Ryan Park Sunset
Park in Rancho Palos Verdes; 33 degrees 43 minutes 60 seconds N. latitude and 118
degrees 20 minutes 54 seconds W. longitude, WGS 84 — U.S.G.S. Quad: San Pedro,
California. (Colors are for dry soil unless otherwise noted.)

AA—O0 to 8 centimeters; brown (10YR 5/3) fine sandy loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; very friable, soft, nonsticky,
nonplastic; common very fine roots; common very fine interstitial pores; finely
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Figure 33.—An area of Dappleygray soil on a hillslope terrace in Ranch Palos Verdes, overlooking
the marine terrace below and the Pacific Ocean. The hillside has been completely reshaped.

disseminated calcium carbonate; 1 percent gravel; slightly effervescent; slightly
alkaline, pH 7.8; abrupt wavy boundary.

AC—38 to 18 centimeters; pale yellow (2.5Y 7/3) fine sand, light olive brown (2.5Y 5/3)
moist; single grain; loose, nonsticky, nonplastic; common very fine roots; few very
fine irregular pores; finely disseminated calcium carbonate; 3 percent gravel;
slightly effervescent; moderately alkaline, pH 8.0; abrupt wavy boundary.

ACu1—18 to 58 centimeters; light brown (7.5YR 6/3) gravelly sandy clay loam, brown
(7.5YR 4/4) moist; moderate medium angular blocky structure; friable, hard,
moderately sticky, moderately plastic; common very fine roots; common very fine
irregular pores; common distinct clay films on all faces of peds; finely disseminated
calcium carbonate; 25 percent gravel; 3 percent 2- to 75-millimeter artifacts;
horizon structure and clay films are remnants of the source material, formed
prior to transport; strongly effervescent; moderately alkaline, pH 8.0; abrupt wavy
boundary.

ACu2—58 to 90 centimeters; light brown (7.5YR 6/3) gravelly clay loam, 70 percent
dark brown (7.5YR 3/3) and 30 percent brown (7.5YR 4/4) moist; weak coarse
subangular blocky structure; friable, very hard; moderately sticky, moderately
plastic; common very fine irregular pores; 25 percent distinct clay films on all faces
of peds; finely disseminated calcium carbonate and common medium white (10YR
8/1) masses of calcium carbonate; 20 percent gravel; 3 percent 2- to 75-millimeter
artifacts; strongly effervescent; moderately alkaline, pH 8.0; clear wavy boundary.

ACu3—90 to 140 centimeters; light brown (7.5YR 6/3) gravelly clay, 70 percent
dark brown (7.5YR 3/3) and 30 percent brown (7.5YR 4/4) moist; weak coarse
subangular blocky structure; friable, very hard, very sticky, very plastic; common
very fine irregular pores; many distinct clay films on all faces of peds; finely
disseminated calcium carbonate and common white (10YR 8/1) masses of calcium
carbonate; 20 percent gravel; 3 percent 2- to 75-millimeter artifacts; band of very
dark brown (10YR 2/2) clay at depth of 140 cm; strongly effervescent; moderately
alkaline, pH 8.0; abrupt wavy boundary.

ACu4—140 to 160 centimeters; pink (7.5YR 7/4) gravelly silty clay loam, strong brown
(7.5YR 4/6) moist; weak medium subangular blocky structure; friable, very hard,
moderately sticky, moderately plastic; common very fine irregular pores; many
distinct clay films on all faces of peds; finely disseminated calcium carbonate and
common medium white (10YR 8/1) masses of calcium carbonate; 15 percent
gravel; slightly effervescent; moderately alkaline, pH 8.0.
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Figure 34.—Profile of the Dapplegray series in an area of
Urban land-Dapplegray complex, 5 to 20 percent slopes.
Human-transported materials extend below a depth of 160
centimeters. Scale is in centimeters.

Range in Characteristics

Soil moisture: Soil becomes moist below a depth of about 30 cm some time between
October and December and remains moist in some part between depths of about
30 and 90 cm until April or May

Mean annual soil temperature: 17 to 20 degrees C

Thickness of human-transported materials: Typically more than 100 cm; commonly
more than 200 cm
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Rock fragments: Typically 10 to 35 percent; fragments were transported from the
source material or detached from in situ bedrock; some pedons have less than 10
percent fragments

Reaction: Neutral to moderately alkaline

Artifacts: 0 to 10 percent construction debris

~A or “Au horizons:
Dry color—2.5Y or 10YR 3/2, 3/3, 4/2, 4/3, 5/3, or 6/3
Moist color—2.5Y or 10YR 2/2, 3/1, 3/2, 4/2, or 4/3
Texture—fine sandy loam, loam, or silt loam
Clay content—18 to 35 percent
Rock fragments—O0 to 15 percent
Artifacts—0 to 10 percent construction debris

AC or “Cu horizon:

Dry color—mixed matrix of 2.5Y, 10YR, or 7.5YR 3/2, 4/3, 4/4, 5/3, 5/4, 6/2, 6/3,
713,714, or 8/2

Moist color—mixed matrix of 10YR or 7.5YR 2/2, 3/1, 3/3, 3/4, 4/2, 4/3, 4/4, 4/6,
5/3, 6/4, or 7/2

Texture—loam, sandy loam, sandy clay loam, silt loam, or clay loam

Clay content—18 to 35 percent

Rock fragments—O0 to 35 percent; fragments were transported from the source
material or detached from in situ bedrock

Artifacts—0 to 10 percent construction debris; individual horizons contain 10 to 25
percent

Structure—all identified soil structure is a remnant of the source material, formed
prior to human transport

Etsel Family

The Etsel family consists of very shallow, somewhat excessively drained soils that
formed in material weathered from granitic rocks. These soils are on mountainsides.
Elevation ranges from 352 to 1,867 meters. Slopes range from 50 to 80 percent.
Annual precipitation ranges from 560 to 980 millimeters.

Taxonomic Classification
Loamy-skeletal, mixed, nonacid, mesic Lithic Xerorthents
Typical Pedon (fig. 35)

Etsel family gravelly loam in an area of Olete-Kilburn-Etsel families complex, 50 to
80 percent slopes; Los Angeles County, California; in the Rankin Peak area, 30 feet
above Forest Road 2N31, about 1 mile off the Red Box-Rincon Road; 34 degrees 12
minutes 32.28 seconds N. latitude and 117 degrees 58 minutes 47.11 seconds W.
longitude, NAD 83 — U.S.G.S. Quad: Azusa, California. (Colors are for dry soil unless
otherwise noted.)

A—O0 to 10 centimeters; gray (10YR 6/1) gravelly loam, dark gray (10YR 4/1) moist;
weak medium granular structure; friable, soft, nonsticky, nonplastic; few fine and
common medium roots; many very coarse and many very fine interstitial pores; 20
percent nonflat subangular indurated 2- to 76-millimeter granodiorite fragments;
slightly acid, pH 6.4; abrupt smooth boundary.

C—10 to 23 centimeters; light gray (10YR 7/2) extremely gravelly sandy loam, brown
(10YR 4/3) moist; massive; very friable, soft, nonsticky, nonplastic; few fine
and common medium roots; many fine and many very fine interstitial pores; 5
percent nonflat subangular indurated 76- to 250-millimeter and 75 percent nonflat
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Figure 35.—Location of representative profile 