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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of the San Mateo Area will
Tserve several groups of readers. It will
help farmers in planning the kind of manage-
ment that will protect their soils and provide
good yields; assist engineers in selecting sites
for roads, buildings, ponds, and other struc-
tures; aid ranchers in managing their grazing
lands; and add to the soil scientist’s fund of
knowledge.

In making this survey, soil scientists dug holes
and examined surface soils and subsoils; meas-
ured slopes with a hand level; noticed differ-
ences in the growth of crops, weeds, and brush;
and, in fact, recorded all the things about the
soils that they believed might affect their suita-
bility for farming and related uses.

The scientists plotted the boundaries of the
soils on aerial photographs. Then, cartogra-
phers prepared from the photographs the de-
tailed soil map in the back of this report.
Fields, woods, roads, and many other land-
marks can be seen on the map.

Locating the soils

Use the index to map sheets to locate areas on
the large map. The 1ndex 1s a small map of
the area on which numbered rectangles have
been drawn to show where each sheet of the
large map is located. When the correct sheet
of the large map is found, it will be seen
that boundaries of the soils are outlined, and
that there is a symbol for each kind of soil.
All areas marked with the same symbol are the
same kind of soil, wherever they appear on the
map. Suppose, for example, an area located
on the map has a symbol DuA. The legend for
the detailed map shows that this symbol identi-
fies Dublin clay, nearly level. This soil and
the other soils 1n the county are all described
in the section, Descriptions of Soils.

Finding information

Few readers will be interested in all of the
soil report, for it has special sections for dif-
ferent groups. The introductory part, which
mentions climate and physiography, will be of

interest mainly to those not familiar with the
county.

Farmers and those who work with farmers
can learn about the soils in the section, Soils
of the San Mateo Area, and then go to the sec-
tion, Use, Management, and Estimated Yields.
In this way they first identify the soils on their
farms and then learn how these soils can be
managed and what yields can be expected. The
soils are grouped by capability units; that is,
groups ot soils that need similar management
and respond in about the same way. For ex-
ample, in the section, Descriptions of Soils,
Dublin clay, nearly level, is shown to be in
capability unit IIw-2. The management this
soil needs will be found under the heading,
Capability Unit IIw-2, in the section, Use,
Management, and Estimated Yields. Appen-
dix IT, the guide to mapping units, will be use-
ful in working with the soil map and report.
This guide gives the map symbol for each soil,
the page on which the soil is described, the
capability unit in which the soil has been placed,
and the page on which this capability unit is
described.

Engineers will want to refer to the section,
Engineering Interpretations. Tables in that
section give test data and engineering perform-
ance characteristics for representative soils of
the county.

Soil scientists will find information about
how the soils were formed and how they were
classified in the section, Genesis and Classifica-
tion of Soils.

Students, teachers, and other users will find
information about soils and their management
in various parts of the report, depending on
their particular interest.

* k% ok 3k

Fieldwork for this survey was completed in
1956. Unless otherwise indicated, all state-
ments in the report refer to conditions in the
Area at that time. This publication on the
soil survey of the San Mateo Area, Calif., is a
cooperative contribution from the Soil Conser-
vation Service and the California Agricultural
Experiment Station.
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SOIL SURVEY OF THE SAN MATEO AREA, CALIFORNIA

By RICHARD J. WAGNER and RALPH E. NELSON, Soil Scientists, Soil Conservation Service

Soils surveyed by RICHARD J. WAGNER, GORDON E. SHIPMAN, HERBERT A. HOPPER, WILLIAM A. HALLISEY, and GEORGE
K. GIBBS, Soil Scientists, Soil Conservation Service, and RODNEY J. ARKLEY, University of California

United States Department of Agriculture, University of California Agricultural Experiment Station

HE BEAUTIFUL coastal section of San Mateo

County, Calif., contains small, fertile valleys and
benches overlooked by the redwood- and fir-covered
mountains that rise to the east.

The county is divided into two general sections by the
high mountain range that is a northward extension of
the Santa Cruz Mountains. The area covered by this soil
survey lies mostly west of the divide and drains into the
Pacific Ocean. It is still mainly farm and forest land.
The eastern side of the county, which drains into San
Francisco Bay, is largely urban and industrialized.

For many years, the urban sections contained mostly
homes of people who worked in San Francisco. Many
people still commute, but industries and small businesses
are changing the trend, and the communities are becoming
more self-suficient.

Although the southwestern part of the county is still
mainly in farms and forests, there is pressure from the
nearby business areas for more building sites. Several
thousand acres of farmland have been converted to urban
uses since 1945.

The climate is mild, and fogs tend to keep tempera-
tures moderate in summer. The moist air and even tem-
peratures make possible the growing of several specialty
crops. Globe artichokes and brussels sprouts of high
quality have been grown for many years. More recently,
cut flowers have accounted for a large part of the county’s
farm income. Markets for these products are nation-
wide. A field where artichokes are growing is shown on
the cover of this report.

Much of the rolling and hilly land that adjoins the
valleys was plowed as the agriculture expanded in the
1860’s. Many of the steep soils were cultivated intensely,
with the result that scars caused by sheet and gully erosion
can still be seen.

People in the county organized a soil conservation dis-
trict, the first one in California, to help guide uses of the
soils and water. A report on soils in the original district
in the northwestern part of the county was published by
the Soil Conservation Service in 1943. The present re-
port deals with soils on land that was later included in
additions to the district, along with some other land in
the part of the county that drains to the Pacific Ocean.

General Nature of the Area

This section is provided mainly for those readers who
are not familiar with San Mateo County. It tells about
the location and extent of the county and of the area

covered by the soil survey. It also describes the physi-
ography, relief, and drainage and gives some facts about
the climate.

Location and Extent

San Mateo County lies south of San Francisco along
the coast of California (fig. 1). San Francisco Bay
forms the northeastern boundary. The land area is 454
square miles. The soil survey covers 168,898 acres
and takes in about 90 percent of the farm and forest lands
of the county. The county and the surveyed area are
shown in figure 2. The survey covers the San Mateo Soil
Conservation District, except the part that was covered
by the survey of physical land conditions published in
1943. Towns and other heavily populated areas within
the district were not surveyed.

LV L
SAN FRANCISCO @.$6AKLAND
%47 rReDWOOD CITY

¥ State Agricultural Experiment Station

Figure 1—Location of the San Mateo Area in California.
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Figure 2—Outline map of San Mateo County showing the part
covered by this soil survey.

Physiography, Relief, and Drainage

Southeast of San Francisco Bay. the Santa Clara Val-
ley lies between two parts of the Coast Ranges of moun-
tains—the Diablo Range on the east and the Santa Cruz
Range on the west (7).! San Mateo County is on the
peninsula that is dominated by the Santa Cruz Range,
which extends from Santa Cruz County northward about
85 miles to the Golden Gate. The highest peak is Sierra
Morena, which is about 2,400 feet above sea level. Figure
3 shows the relief in a general way.

The San Andreas fault zone, a zone in which several
earthquakes have occurred, lies within the Santa Cruz
Range and extends throughout its length. It meets the
sea just south of Merced Valley. The fault zone is marked
by a series of alined valleys that are just east of the
divide. Two of the valleys are occupied in part by San
Andreas Lake and Crystal Springs Lake.

Remnants of two levels of geological erosion are pres-
ent in the Santa Cruz Range; one is preserved on the
summit of Buri Buri and other ridges, at an elevation
of about 600 feet; the other is preserved on Sawyer Ridge
and other crests at elevations between 1,100 and 1,200 feet.

* Italic numbers in parentheses refer to Literature Cited, p. 93.

SOIL SURVEY SERIES 1954, NO. 13

On the western side of the divide, the Coast Range gen-
erally rises abruptly from the sea. Throughout much of
the Coast Range, the seaward slope is notched by a series
of raised, wave-cut terraces, the highest of which are more
than 1,500 feet above the sea. The lower ones are the
best preserved and in places are a mile or so wide (7).

Stream terraces in the valleys of the Coast Range are
lower and less pronounced than the marine terraces along
the coast. This is believed to indicate tilting of the Coast
Range, the greatest uplift being along the coast.

Recent submergence of the coastal region is indicated by
the presence of San Francisco Bay and numerous drowned
valleys for some distance to the north and south. There
1s evidence of more recent emergence, following the drown-
ing of the bay and the coastal area.
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Figure 3—Relief map of San Mateo County.
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Figure 4.—Steep cliffs of terraces along the coast. The nearly level soil on the terrace at the left is a Watsonville soil.
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The rolling,

gullied one is a Tierra soil. i |

Below the first main marine terrace in the northern part
of this general area, at an elevation of 25 feet, there are
numerous remnants of a lower level, some as much as 250
feet in width. Approximately five terraces are present
along the coast from Santa Cruz to San Francisco, some
of which are all but obliterated in places. As a rising sea
appears to have played no part in the terrace formation,
all the terraces are, therefore, believed to be the result of
uplift. Fluctuations in sea level brought about by the
expansion and retreat of continental glaciers during the
Pleistocene period, under conditions of slow uplift of the
land, enabled marine erosion to develop marine terraces.
Figure 4 shows the terrace cliffs along the coast. The
principal town in the surveyed area, Half Moon Bay, is
on one of the lower marine bench terraces at an elevation
of 69 feet.

Most of the streams of the San Mateo Area, the part
covered by this survey, originate within the Area. The
drainageways are not of great length, but, because they
originate in arveas of high rainfall along the eastern crest
of the Coast Range, they carry a large volume of runoff
water during winter and spring.

The drainage pattern is formed by a number of small
streams, which merge to form larger ones or flow directly
into the Pacific Ocean. From the standpoint of water-
shed area and annual volume of flow, the three main
streams are Pescadero Creek, with 39,449 acres of water-

shed area; San Gregorio Creek, with 34,042 acres; and
Pilarcitos Creek, with 19,063 acres. These are peren-
nial streams. Pescadero Creek is joined at its mouth by
Butano Creek, which drains 13,925 acres.

From north to south the major streams are San Vicente
Creek, draining 3,527 acres: Denniston Creek, 2,636 acres;
Arroyo de Medio, 953 acres: Frenchman Creek, 2,905
acres: Pilarcitos Creek, 19,063 acres; Arroyo Canada
Verde, 1,470 acres; Purisima Creek, 5,787 acres; Lobitos
Creek, 2,637 acres: Tunitas Creek, 7,687 acres; San Gre-
corio Creek, 34,042 acres; Pomponio Creek, 4,589 acres:
Pescadero Creek, 39449 acres: Butano Creek, 13,925
acres: Arroyo de los Frijoles, 2,730 acres: Gazos Creek,
TAST acres: Whitehouse Creek, 3,193 acres:; Cascade
Creek, 2458 acres: Green Oaks Creek, 1,869 acres; Ano
Nuevo Creek, 306 acres; and Finney Creek, 631 acres.
Most, of these are perennial streams, and dams have been
established along several of them to provide irrigation
water. Pescadero and San Gregorio C'reeks have as tribu-
taries several well-known smaller streams,

Climate

The climate of the San Mateo Area is characterized
by dry, mild summers and moist, cool winters. About
80 percent of the total annual precipitation oceurs during
the months of November through March. In the winter
moisture-laden air moving in from the ocean rises as it
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TaBLE 1.—Temperature and precipitation data Jor Half Moon Bay, San Mateo County, Calif !

[Elevation, 36 feet]

Temperature Precipitation
Month
Average Average Average Least Greatest
Highest daily daily daily Lowest Greatest | Average | monthly daily
maximum minimum
°F., °F. °F, °F. °F. Inches Inches Inches Inches
Januvary____________________ 76 57. 4 49.7 41.9 27 10. 48 4. 27 0. 65 3. 51
February_____ . _________ 74 57.7 50. 4 43.0 30 8. 33 4. 38 1. 98 2. 38
March.____________________ 75 59.5 51.7 43.9 32 6. 32 3. 44 .77 3. 85
April o ____ 85 60. 7 52.7 44. 8 35 4. 88 1. 87 ® 2. 36
AY o _____ 93 62. 3 55. 0 47.7 35 1. 32 . 68 . 09 .65
June____.___ . ____________ 90 64. 4 57. 1 49,9 41 .84 .20 0 . 38
July_ . 73 64. 1 58. 2 52.3 43 .20 .02 0 .20
Awgust____________________ 86 64. 2 58.5 55. 4 42 .17, .01 0 .09
September_________________ 90 66. 9 58. 9 51.0 38 .48 .11 0 .44
Qctober____________________ 86 65. 3 56. 4 47.5 33 3.23 1. 48 .29 2. 27
November__________________ 81 63. 0 54. 1 45. 1 34 5. 60 2. 66 . 46 2. 56
December._________________ 72 58. 5 51. 6 44. 6 29 8 93 4, 34 .90 1. 95
Annual . _____________ 93 62. 0 54.5 47.3 27 10. 48 23. 46 ¢ 3. 85
1 Based on an 11l-year record, 1944-1955, .2 Trace,

reaches the coast and passes inland over the mountains.
Precipitation increases as the airislifted. It ranges from
about 20 inches in some areas along the coast to 50 inches
farther inland where the elevation i§ more than 2,000
feet. Occasionally, snow falls on the high areas along
the crest of the Santa Cruz Mountain Ridge, but it re-
mains only a short time and is inconsequential.

The coastal areas experience frequent fogs, which help
maintain moderate temperatures. The only available
temperature records, taken at the station at Half Moon
Bay, show a variation of less than 10 degrees in average
daily temperature between the winter and summer months
(table 1).

South of Pigeon Point, the coastline curves eastward.
In this area temperatures are generally warmer and there
are fewer days of fog.

Days are rarely hot. However, there are usually sev-
eral days each year when hot winds from the valleys to
the east overcome the prevailing cool, westerly breezes.
At such times, temperatures sometimes reach as high as
90° F., with accompanying low humidity.

The climate along the coast is ideal for several specialty
vegetable and flower crops. The average growing season
is about 319 days per year. In areas of higher elevation,
the growing season is somewhat shorter and there are
greater extremes in day and night temperatures and in
seasonal temperatures. Here, the cool spring weather
tends to retard the early growth of plants.

The pattern of rainfall is rather complex. Differences
in precipitation occur over short distances, depending
upon local variations in topography as well as upon the
elevation. This is especially true from west to east, and
rainfall at some places is double that just 10 miles away.

The deep, west-facing canyons are often shrouded in
mist during many days of the year, especially in winter
when low clouds prevail at higher elevations. In summer

these same canyons are penetrated by fog that blows in
from the ocean. This type of climate is ideal for red-
wood trees; many of the canyons from Purisima to the
southern tip of the county are covered with forests of
redwood and fir.

The prevailing wind during the growing season is from
the west. It is a cooling breeze, bringing with it much of
the fog that is so common along the coast during the
summer months. Because of the cooling effect, the coastal
strip is well suited to growing brussels sprouts, artichokes,
and flowers. Because of the nearness to the ocean, the
humidity is rather high and evaporation is low. The only
time excessive evaporation occurs is during periods of
strong, dry north winds in the late part of winter and in
spring.

Table 2, compiled by the Agricultural Extension Serv-
ice of the University of California, contains records of

TABLE 2.—Average annual precipitation recorded at 12 gages

Average
Station Elevation | Length of | annual
record precipi-
tation
Feet Years Inches
Pilareitos. . _________________ 695 34
San Andreas Lake____________ 377 86 35. 82
Upper Crystal Springs Reser-

voir______________________ 300 78 30. 80
Lower Crystal Springs Reser-

Voir. _________ ________.___ 300 64 27. 44
Crystal Springs Cottage_______ 300 60 27. 25
Pescadero_________________ 420 17 54. 56
Pigeon Point Lighthouse______ 50 24 21. 56
Cuesta La Honda____________ 450 22 26. 97
Half Moon Bay___.___________ 50 14 24. 31
Souza Raneh________________ 250 6 25. 58
Saratoga Gap________________ 2, 600 7 53. 93
Skyline_____________________ 1, 450 5 48.72
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the annual rainfall measured at 12 gages in the general
area. Rainfall data from 35 stations were used to prepare
the isohyetal map (fig. 5). The lines on this map are
lines of equal precipitation (isohyets).
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Figure 5—Average annual precipitation in San Mateo County.

Average evaporation, according to measurements by the
San Francisco Water Department, is 4.5 feet per year.
This is the average of measurements taken at Crystal
Springs Lake, Pilarcitos Lake, and San Andreas Lake.

Expected 24-hour rates of rainfall and average annual
rainfall for San Mateo County are given in table 3, and
the maximum 24-hour rainfall at places where records of
the seasonal rainfall have been kept is given in table 4.

TasLe 3.—FEwpected 24-hour rates of rainfall and average
annual rainfall for San Mateo County

Frequency of 24-hour rainfall
Average
annual
rainfall Once in Once in Onee in Once in
5 years 10 years 25 years 50 years
Inches Inches Inches Inches Inches
175 o 1. 60 1. 98 2. 40 60
22.5 - 2. 08 2. 54 3. 10 3. 36
27.5 . 2. 53 3. 10 3. 80 4. 85
32.5 .- 3. 00 3. 67 4. 50 4. 85
375 - 3. 45 4. 23 5. 20 5. 62
425 . 3.92 4. 80 5. 90 6. 38
475 . ____ 4. 37 5. 36 6. 56 7.12

TaBLE 4.— Mazimum 24-hour rainfall at five stations

Frequency of 24-hour
rainfall Aver-
Length age
of Station annual
record Once | Once | Once | Once | rain-
inb |in 10 | in 25 | in 50 | fall
years | years | years | years
Years Inches | Inches | Inches | Inches Inches
32 | San Francisco..___ 2.25|12.63 1296 | 3.18 21. 85
90 | Pilareitos_._____.__ 3.60 | 430520 | 575 45. 34
32 | San Andreas Lake__| 3.39 | 4.22 | 5.00 | 5. 40 37. 52
32 | Lower Crystal
Springs Reser-
VOIr_ oo 2.67 | 3.30 | 409 | 462 30. 14
32 | Crystal Springs
Cottage. . . _-_-_ 2.40 | 3.10 | 4 10 | 5.00 28. 79

Soil Associations

A map of soil associations shows the extent and dis-
tribution of important patterns of soils. Each association
contains one or more soils; the soils in an association can
differ greatly from one another. Often a soil association
is named for one or more of the soil series that are prom-
inent in it. In this survey area the soil associations are
named by giving the name of the most extensive soil series
first, then the names of one or more less extensive soils.

Seven soil associatons have been shown on the colored
soil map that is bound in the back of this report. Four
associations are on uplands, and three are on terraces, flood
plains, and fans. These physiographic areas and the soil
associations in them are described in the following pages.

Soils of the Uplands

Uplands comprise about 80 percent of the survey area.
At the higher elevations are steep and very steep moun-
tains. The foothills are generally sloping to steep, with
many very steep canyons. Rainfall is greatest at the high
elevations and in protected canyons. The rocks are domi-
nantly sedimentary rocks of the Monterey, Purisima,
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Butano, and Vaqueros formations, with smaller areas of
basic igneous rocks and one area of acid igneous rocks.

Soil associations have been mapped principally on the
basis of soil differences that are related to differences in
parent rocks. Soils on sedimentary rocks make up two
different associations because there are differences in slope,
in depth, and in kind of soil. The following four soil
assoclations have been mapped and described in the
uplands:

1. Hugo-Butano: Steep and very steep, brownish,
moderately deep and deep soils on sedimentary rocks
under coniferous forest.

2. Miramar-Sheridan: Steep and very steep, dark-
colored, shallow to deep soils on acid igneous rocks
under shrubs and forest.

3. Sweeney-Mindego: Sloping to very steep, dark-
colored, moderately deep soils on basic igneous rocks
under grass or forest.

4. Lobitos-Santa Lucia-Gazos: Sloping to very steep,
grayish-brown, very shallow to deep soils on sedi-
mentary rocks under shrubs and grass with some
trees.

Hugo-Butano

The Hugo-Butano soil association consists of well-
drained to somewhat excessively drained soils on sedimen-
tary rocks. The soils are predominantly steep and very
steep. The forests consist of Douglas-fir, redwood, and
a few hardwood trees. Elevations range from near sea
level to about 2,400 feet, and the average annual rainfall
averages from 35 to more than 45 inches.

The Hugo-Butano soil association occupies about 38
percent of the survey area. It is the most extensive asso-
clation. It covers most of the southern part of the
county, including nearly all of the Skyline crest, and in a
few places dips down along coastal drainageways to the
lower terraces. The Butano soils occur around Butano
and Pescadero Creeks and extend southward.

The principal soils are of sandy loam or loam texture;
sandy loams predominate in the Skyline area, and loams,
in the vicinity of La Honda and ‘southward. Most of
the soils are deep, ranging in depth from 36 to 60 inches.

The Hugo soils are on the less siliceous sediments of
the Butano, Purisima, and Vaqueros formations, where
they are closely associated with the Josephine soils. The
soils of both the Hugo and Josephine series have a brown-
ish surface soil, but the Hugo soils have a yellowish-brown
subsoil, nearly uniform texture throughout, and occupy
exposed, steep and very steep slopes. The J. osephine soils
have a reddish-yellow subsoil of clay loam and occupy
concave and protected slopes. The Butano soils are on
siliceous shales of the Monterey formation; they have a
brownish profile with slightly finer texture in the sub-
soil than m the upper horizons, and they are strongly
acid above the parent rock.

A small acreage of soils developed on basalt or on col-
luvium has been included in this association. A signifi-
cant acreage of very shallow, steep, brush-covered soils
with conspicuous “chalk cliffs” of Monterey shale is also
included.  These denuded and sparsely vegetated spots
probably resulted from severe erosion in the distant past.
Possibly, the erosion was accelerated by fires. Further
evidence of severe erosion in these areas is the prevalence

of alluvium from Monterey shale along the southern
coastal terraces. A few isolated areas of soils of the
Cayucos, Gazos, Lobitos, Los Gatos, and Santa Lucia
series also occur. Along Alpine Road, east of the Skyline
crest, is a deep soil on somewhat softer parent material.
This area has hardwood vegetation with a few scattered
conifers.

The best use of the Hugo-Butano soil association area
1s for timber production. Trees mature in about 80 years.
Nearly all the forests have been logged at least once, and
second-growth stands of timber are common. Forest re-
generation is fairly good, although in some areas brush
and undesirable hardwoods constitute a Jarge proportion
of the stand. A few of the more gently sloping areas
have been cleared and are being used for grazing.
Housing developments occupy some of the wider ridgetops
near the Skyline crest.

Miramar-Sheridan

The Miramar-Sheridan soil association consists of well-
drained to somewhat excessively drained soils developed
from acid igneous rocks. The soils occur on predomi-
nantly very steep slopes that have sharp, narrow ridgetops
and on precipitous slopes on either side of the principal
ridges. The vegetation consists of shrubs and some
grasses, although sites that are sheltered from the wind
have coniferous forests at higher elevations. Elevations
range from sea level to about 2,000 feet. The average
annual rainfall at the summit ranges from 22 to about
45 inches. This association is in the northern uplands
and occupies less than 5 percent of the survey area.

The Miramar soils are on the windward, western slopes
under shrub vegetation. They are moderately developed
and have a surface soil of grayish-brown coarse sandy
loam and a subsoil of brownish sandy clay loam. Reac-
tion is slightly acid throughout. The ‘Sheridan soils
occupy leeward, very steep, east-facing slopes near the
crest of the mountains and have coniferous vegetation.
They have a very dark grayish-brown, neutral surface
soil and brown, shghtly acid subsoil ; the texture through-
out is coarse sandy loam.

At the base of the western slopes, a few very narrow
valleys extend upward into the mountains. Soils on the
narrow alluvial plains in these valleys are members of
the Farallone series. They are included in the Miramaxr-
Sheridan soil association because of their limited extent.

Some marketable timber is produced on the eastward
slopes at high elevations. Because of the steep terrain
and high rainfall, however, use of the land for watershed
purposes is more important. At lower elevations, a few
of the less sloping sidehills and ridges have been cleared.
These are used to some extent, for hay and range. Shrubs
encroach rapidly, and abandoned fields and ranges are
soon revegetated with coyotebrush, poison-oak, wild lilac,
and other woody plants. Periodic fires in the uplands
have destroyed vegetation and have resulted in consider-
able sheet erosion.

Sweeney-Mindego

The Sweeney-Mindego soil association consists of well
drained to somewhat excessively drained soils on basic
igneous rocks. The soils are steep or very steep and are
on rounded, sloping and moderately steep ridgetops and
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Figure 6.—View near La Honda, about 1,500 feet ahove sea level,

foot slopes (fig. 6). The higher areas have grass vege-
tation, with some shrubs and hardwoods on sheltered and
north-facing slopes. The deep canyons, where more
moisture is present, are covered with redwood, Douglas-
fir, madrone, and tanbark-oak. Elevation ranges from
about, 1,000 to 2,000 feet, and the average annual precipi-
tation, from 30 to 45 inches. The soils are I]'l.ﬂ(&el‘ﬂl'e]}'
deep or deep.

This association is mainly in the central eastern up-
lands near the Mindego and Langley Hills and La Honda
and in a small area north of Pilarcitos Lake. It occu-
pies less than T percent of the survey area.

The Sweeney soils are somewhat more extensive than
the Mindego soils. They are on the warmer and windier
southern and western slopes, on the crests of ridges, and
generally on the dry sites at high elevations. Their sur-
fuce soil is dark grayish-brown, slightly acid clay loam.
The subsoil is similar to the surface soil but is slightly
finer textured in the upper part and grades to neutral,
fine sandy loam above the parent rock. The Mindego
soils are in very steep, protected, deep canyons under
coniferous forests. Less evaporation occurs in these can-
yons than in more exposed p}n('eﬂ, and fogs and mists are
prevalent. The soils are similar fo the Sweeney soils
in many respects, but they are very dark grayish brown
throughout and have a thicker, neutral surface soil and
a thicker clay subsoil.

The Sweeney soils are associated with Montara soils in
the extreme northeastern corner of the survey area. The
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Hugo, Sweeney, Laughlin, and Santa Lucia soils.

Montara soils are shallow and stony. They were devel-
oped on serpentine rocks under shrub vegetation. In a
few areas rock outcrops in variable amounts occur, but
these outcrops are of small extent and do not have a
consistent, pattern.

The Sweeney soils, where open and clear, are very pro-
ductive of forage. Some of the more gently sloping soils
along the Skyline crest, between Alpine and La Honda
Roads, have been used successfully for hay crops and
grain, although scattered rock outerops interfere with
farming operations. The soils have responded favorably
to reseeding to adapted forage crops, fertilization, and
other improved cultural practices. The Mindego soils
produce good stands of timber, particularly of redwood.

Lobitos-Santa Lucia-Gazos

The Lobitos-Santa Lucia-Gazos soil association consists
of well-drained to excessively drained soils on sedimen-
tary rocks. The landscape consists of a succession of
rounded ridgetops and steep-sided canyons. Relief
ranges from sloping to very steep, but it is En'ednminzmtl_y
steep and very steep. The vegetation is largely shrubs
and grasses. The elevation ranges from near sea level to
2,000 feet, but it is mostly between 300 and 1,000 feet.
In general, the average annual rainfall ranges from 22
to 30 inches, but at high elevations the amount in some
vears is considerably greater.

This soil association is extensive and occupies about 30
percent of the survey area. It is the most extensive in the
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central part, between the upper forested zone and the
marine terraces near the coast.

The Lobitos-Santa Lucia-Gazos soil association is
rather complex because of a variety of parent materials.
In addition to the soils named, the Pomponio and Cayu-
cos soils are extensive. In general the soils have a dark-
colored loam or silt loam A horizon and a lighter colored
subsoil of similar or slightly finer texture. The soil
ranges from very shallow to deep over bedrock, but 18 to
36 inches is the usual range.

The Gazos, Lobitos, and Pomponio soils occur together,
mainly on the nonsiliceous sandstone. The Gazos soils
occupy steep-sided canyons, tops of ridges, and other posi-
tions where they are subject to erosion. The soils show
little development. of horizons except for a moderate
accumulation of organic matter in the upper part of the
profile. The vegetation is mainly shrubs. The Lobitos
soils are on less exposed places or on milder slopes, under
grass vegetation. They resemble the Gazos soils, but the
surface horizon is darker colored, the subsoil is distinetly
finer in texture than the surface soil, and the depth of
soil tends to be somewhat greater. The Pomponio soils
have a clayey subsoil and concave slopes that are covered
by grass and brush. The Cayucos soils are covered by
grass and are on fine-textured sandstone or shale. They
are deep and consist of clay loams or clay throughout.
The Santa Lucia soils resemble the Gazos soils but are
on siliceous shale under shrubs. They have a strongly
acid profile.

Small areas of Calera, Laughlin, and alluvial soils, as
well as soils of the Hugo-Butano association, are included
in the Lobitos-Santa Lucia-Gazos soil association. A
small acreage of Calera soils occurs in the vicinity of
Pilarcitos Lake. These soils have formed from limestone
and are calcareous but otherwise resemble the Gazos soils.
The Laughlin soils are on siliceous shale in the southeast-
ern uplands. They are grass covered and are grayish
brown throughout.

Most of the ridgetops and other less sloping areas of
the Lobitos-Santa Lucia-Gazos soil association have been
cleared and cultivated at some time in the past. Early
cultivation dates from the middle of the 19th century.
Peas and flax formerly were grown, but the main crops
now are flax, and oats and barley used for grain or hay.
Because of rather intensive culfivation on much of the
strongly sloping land, sheet erosion has been a factor lim-
iting productivity. Fields that are taken out of cultiva-
tion are quickly invaded by coyotebrush or other shrubs
if not properly managed. Pastures respond well to man-
agement 1f they are not too steep. Adapted perennial
grasses, such as Harding and fescue, do well, particu-
larly when they are fertilized with nitrogen and phos-
phate. Range and pasture uses appear to be best for
most of this soil association, although it is impracticable
to remove the shrub cover from the steepest slopes.

Soils of the Marine Terraces,
Alluvial Fans, and Flood Plains

These soil associations comprise less than 20 percent of
the survey area, but they contain most of the agricultural
land and many of the home sites of the survey area. Kle-
vation is generally less than 200 feet, although some of
the older terraces are as high as 500 feet. The topog-

raphy is variable; some of the dissected, higher terraces
are steep, and the lower terraces, fans, and flood plains
may be nearly level. The average annual rainfall varies
somewhat but ranges from 20 to 30 inches. The vegeta-
tion consists of grass, with some shrubs on the higher
terraces. The parent material in most places is alluvium,
some of which was reworked by the ocean and redepos-
ited on marine terraces. Because sedimentary rocks make
up most of the uplands, they were the main source of the
alluvium. Granitic alluvium is present, however, below
the granite in the northern uplands.

Three soil associations have been mapped to show the
different soil patterns. They are:

5. Tierra-Colma: Gently sloping to steep, dark-col-
ored, shallow to deep soils on high, dissected marine
terraces; composed of weathered products of sedi-
mentary rocks or alluvium from them; under grass
and shrubs.

6. Watsonville-Elkhorn: Nearly level to sloping,
grayish, shallow to deep soils formed on low marine
terraces composed of alluvium from sedimentary
rocks or mixed sources ; under grass.

7. Tunitas-Lockwood: Nearly level to sloping, gray-
ish or brownish, deep soils on fans and flood plains
composed of alluvium from various rocks; under
grass with some shrubs and trees.

Tierra-Colma

The Tierra-Colma soil association consists of well-
drained to imperfectly drained soils formed on alluvium.
The alluvium has a texture of clay loam to sandy loam and
was derived from mixed sources. The soils are predomi-
nantly moderately steep and steep and are on dissected,
elevated marine terraces; vegetation is chiefly grasses and
shrubs. Elevation is mostly less than 500 feet, and the
range in annual rainfall is mostly between 20 and 30
inches. Summer fogs reduce temperature and increase
the moisture supply.

This soil association occupies about 9 percent of the sur-
vey area. It occurs below the Lobitos-Santa Lucia-Gazos
soll association in the central and southern coastal areas
and below the Miramar-Sheridan association in the north.
Along the central part of the coast it adjoins the ocean,
but to the north and south it is separated from the ocean
by lower terraces.

The soils have a thick, very dark gray surface soil that
is loam or sandy loam. The Tierra soils are on the more
gently sloping terrace remnants under grass; the Colma
soils are on the steeper, more erodible side slopes under
shrubs. The Tierra soils have a slightly grayer subsurface
layer than the Colma soils, and their subsoil is dense clay
loam or sandy clay. Their surface soil is strongly acid,
and the lower subsoil is slightly acid or neutral. The
Colma soils have a medium acid subsoil that contains a lit-
tle more clay than the slightly acid surface soil. The
Tierra soils were developed in marine sediments of mixed
origin, whereas the Colma soils were developed in mate-
rials weathered from the underlying, slightly consolidated,
but otherwise similar, sediments.

From Pigeon Point north to San Gregorio occur small
areas of an acid variant of the Tierra soils. These soils
resemble those of the Tierra series, although they have a
grayish-brown surface soil and a subsoil of yellowish-
brown, strongly acid clay. Other areas of more recent
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alluvial soils are also located adjacent to drainage
channels.

The Tierra soils and the smaller acreage of the more
gently sloping Colma soils have been cultivated for a long
time.. Peas and flax were once grown extensively, but
flax, and oats and barley are now grown more commonly
for grain or hay. Sheet erosion and gully erosion cause
severe problems. The impervious subsoil of the Tierra
soils on the higher areas favors rapid runoff in periods of
prolonged rainfall. When this runoff collects in channels
on the side slopes, gullies develop readily and cut into
the underlying soft substratum.

A considerable acreage that was formerly cultivated is
now used for pasture. Fertilizing with nitrogen and pos-
sibly phosphate, and sowing adapted perennials, such as
Harding and fescue grasses, will improve yields of forage.
Most areas of Colma soils are covered by shrubs and are
excessively steep. They provide only a little grazing.

Watsonville-Elkhorn

The Watsonville-Elkhorn soil association consists of
well-drained to imperfectly drained soils that were de-
veloped on alluvium of silty clay loam to sandy loam that
came from various rock sources. The soils are predomi-
nantly nearly level to sloping; the vegetation is grass.
Elevation in most places is less than 100 feet, although at
Pigeon Point it is more than 300 feet. In general, the
lowest terraces are receding slightly each year as the result
of erosion by waves. This erosion is particularly active
between Miramar and Princeton along Half Moon Bay.
The average annual rainfall is about 20 to 25 inches. Fogs
are prevalent in summer in the area north of Pigeon
Point. Temperatures there tend to be cooler during the
growing season than along the coast to the south.

This association occupies about 5 percent of the survey
area. It lies adjacent to the coast in all but the central
coastal area, which has older, dissected coastal terraces
above the shoreline.

The soils of this association have a thick, dark-gray
surface soil that is sandy loam, loam, or, in a few places,
clay loam. All of the soils have a clay, sandy clay, or
sandy clay loam subsoil. The subsoil of the Watsonville
soils is dense and nearly impermeable. The Watsonville
soils developed on alluvium from sedimentary rocks.
They have a medium acid to strongly acid surface soil and
a neatral substratum. The Elkhorn soils were developed
on alluvium that came from mixed rocks, and the Denison
soils, on alluvium from granite. These soils are medium
acid or slightly acid. The Elkhorn soils are mainly south
of Pescadero, and the Denison soils are north of the town
of Half Moon Bay.

A brown subsoil variant of the Lockwood series occurs
in some places near the southern tip of the county and
has been included in this association. This soil has
developed on alluvium from siliceous shales. It has a
grayish-brown surface soil and is medium acid or strongly
acid throughout.

The Watsonville-Elkhorn soil association contains most
of the intensively cultivated soils in the survey area. The
Denison soils are used very successfully for growing brus-
sels sprouts, artichokes, flowers, and other intensively
managed crops. Because of their impervious subsoil, the
Watsonville soils, south of Half Moon Bay, are not well
suited to growing deep-rooted crops. Cereals, brussels

sprouts, flax, irrigated pasture, and other crops do well
on them. The Elkhorn soils, mainly located south of the
Coast Highway and Pescadero Road, are used primarily
for growing brussels sprouts, cabbage, broceoli, and cauli-
flower. Soils of the Lockwood variant are used for grow-
ing cereal crops and flax. Erosion is a problem on the slop-
ing soils of this association. The soils gully seriously
wherever runoff flows into unprotected drainageways.

The soils of this association respond well to fertilizer.
The Denison soils have the highest fertility level, followed
by the Watsonville and Elkhorn. Additions ot nitrogen
and usually of phosphate have been profitable on most
crops, including pastures. Crop response to potash has
not been clearly demonstrated, and further investigation
is needed.

Tunitas-Lockwood

The Tunitas-Lockwood soil association consists partly
of soils on alluvial fans and flood plains and partly of
soils on the terraces of the major streams and on
recent marine deposits. Drainage, texture, and parent
material of the soils vary widely. The topography
ranges from nearly level to sloping; in only a few places
is it moderately steep. Elevation in most places 1s less
than 200 feet, although narrow bands of the soils occur
along streams at higher elevations. The average annual
rainfall is between 20 and 30 inches.

This association occupies about 5 percent of the survey
area. Alluvium from sedimentary rocks is the princi-
pal constituent of most of the parent materials. North
of the town of Half Moon Bay, however, the alluvium is
largely of granitic origin, and, in the central part, allu-
vium from sedimentary rocks has been mixed with that
from basic igneous rocks.

The principal soils are members of the Tunitas, Bay-
wood, and Coquille series. They have formed on allu-
vium of mixed origin—the Lockwood soils, on alluvium
from siliceous shales; the Soquel, Corralitos, Botella, and
Dublin soils, on alluvium from sedimentary rocks; and
the Farallone soils, on alluvium from granitic rocks. In
addition, Dune land and Coastal beaches are miscellane-
ous land types that occupy part of this association.

The Tunitas soils are on old flood plains and fans in the
central coastal area. They occupy many slopes and col-
luvial areas. The soils have a surface soil of medium
acid loam or clay loam and a clay subsoil that is about
neutral in the upper part and moderately alkaline in the
lower part. The profile is very dark gray throughout.
The Baywood soils are not extensive. They occur near
the junction of Pescadero Road and the Coast Highway.
The soil material is wind-modified sand of the coastal
plain, and the texture ranges from loamy sand to sandy
loam. The Coquille soils, which are at the mouth of
Pescadero Creek, are also of small extent. They are very
poorly drained and have a peaty surface soil.

The Lockwood soils have a surface soil of medium acid
loam and a subsoil of slightly acid loam or clay loam. In
most places they contain variable quantities of siliceous
shale. The soils occur on fans and flood plains south of
Pescadero Creek.

The Soquel soils have a surface soil of dark-colored
loam, which in many places overlies a buried soil at mod-
erate depth. The Corralitos soils have a surface soil of
grayish-brown loam, sandy loam, or loamy sand, which
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commonly is underlain by somewhat coarser soil or may
overlie a buried soil at moderate depths. The Soquel and
Corralitos soils occur adjacent to stream channels. The
Botella soils have a dark-colored surface soil of loam, clay
loam, or shaly loam and a subsoil of clay loam. They
occur on older terraces than the Soquel soils.

The Farallone soils are dark colored and slightly acid;
the texture of the surface soil ranges from loamy coarse
sand to loam. The soils occur along the lower courses of
streams that drain the soils of the Miramar-Sheridan
soil association. The latter are soils on granite in the
northern part of the area. Beaches consist of sand and
gravel from mixed rock sources that are being reworked
by the ocean. Dune land may be stabilized or unstabi-
lized and consists of windblown sand that collects on the
leeward side of the beaches. The largest areas are along
the seashore in the extreme southern part of the survey
area near Franklin and Ano Nuevo Points.

The soils of the Tunitas-Lockwood soil association are
managed intensively wherever they are of sufficient ex-
tent. Most of the soils are fertile, and yields are en-
hanced by the use of nitrogen and phosphate. Clayey
soils, like those of the Dublin series, require careful han-
dling and cannot be cultivated successfully when they
are too wet or too dry.

The Corralitos soils are often inundated by streams
unless protected by levees. The Soquel soils in some
places are subject to seepage. The Coquille soils require
protection by levees and drainage by pumping to lower
the water table and make them arable. Once reclaimed,
they are valuable soils.

The principal crops grown in the association area are
brussels sprouts, artichokes, and other truck crops. Dune
land is nonarable and is used mainly for recreation. The
sand tends to encroach on fields fo the south and east
because the prevailing wind blows from the northwest.

Use, Management, and Estimated
Yields

This section has four main parts. The first gives facts
about agriculture and land use in the county and de-
scribes general management practices suitable for the
soils; the second explains the capability grouping used
by the Soil Conservation Service and gives suggestions
for managing the soils in each capability group ; the third
gives the Storie index rating for each of the soils and
relative suitability for general intensive agriculture for
the principal crops in the Area; the fourth gives esti-
mated yields; and the fifth discusses engineering
interpretations.

Agriculture

The climate of the San Mateo Area is suitable for the
growing of specialty crops. In addition, a large acreage
each year is used for growing cereals, flax, and hay crops,
and for dryland and irrigated pastures. The following
section describes the history of agriculture in the county,
the present land use, and important farming practices
suitable for the soils of the Area.

Agricultural history

Missions, established in early times, were important in
bringing agriculture to the area that is now San Mateo
County. San Francisco Mission was founded in 177 6,
and Santa Cruz Mission, in 1792. These missions lie
outside of San Mateo County. Within 20 years of their
founding, however, each had its largest stock ranches
in the coastal section that is now San Mateo County.

Along the coast, the area between Pedro Mountain and
New Year’s Point (Ano Nuevo Point) was quite isolated.
The trail over Pedro Mountain could be used for driving
cattle, but it was dangerous; the coastal trail south of
New Year’s Point went along the beach but could be
traveled only at low tide. There were two or three diffi-
cult horse trails over the Santa Cruz Mountains, through
the center of the county. Many of these trails were
through territory occupied by Indians. In spite of these
difficulties, the relatively well watered coastal area at-
tracted a fairly heavy settlement in Spanish times.

Land use

The climate of the San Mateo Area is suitable for cer-
tain specialty crops that can be grown in only a few areas.
For example, in 1953, this area produced 22 percent of
the artichokes, 28 percent of the brussels sprouts, 95
percent of the heather, and nearly all of the strawflowers
grown in the United States.

Because of topography and natural barriers that divide
the rural areas mto several communities, there is a rather
wide diversity of agriculture. Much of the upland, espe-
cially in the southern part of the Area, is covered by conif-
erous forests, and a number of logging companies are
actively operating there. The more open grasslands,
free of excess brush, are grazed by beef and dairy cattle,
and a few of the hilltops and more gently sloping hill-
sides are planted to grain, grain hay, and flax. The
benches along the coast and in the major valleys where
irrigation water is available are used intensively for a
variety of vegetable crops, mainly artichokes and brus-
sels sprouts, and for flowers and irrigated pasture.
Where water is not available, the chief crops are hay,
grain, flax, peas, and horsebeans.

PASTURES

Dryland pastures provide the most effective ground
cover for stabilizing the soils and are capable of yieldings
large quantities of forage. In contrast to areas where
rainfall is less and the annual yield of forage varies con-
siderably, this Area, with 20 to 45 inches of precipitation,
assures good grazing year after year. Much of the pres-
ent pastureland has been heavily farmed and grazed in
the past, resulting in somewhat lowered fertility. It has
been shown that nitrogen and, in some places, phosphate
fertilizer will encourage early growth and greatly stimu-
late production of forage.

In places, where soil and slope are favorable, mixtures
of perennial grasses and legumes have been seeded ; yields
of forage have thus been greatly increased, and the period
when green feed is available has been extended beyond
the time when native annual plants dry up. Some of the
best grasses and legumes for dryland pastures are Hard-
ing grass, fescue, subterranean clover, and birdsfoot
trefoil,
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Figure 7.—Irrigated pasture on Corralitos sandy loam. Pomponio and Lobitos loams in the background are used for range.

Because of the excellent climate, improved pastures pro-
duce high yields of green forage more than 7 months of
the year. Perennial plants are well suited on many of
the soils. On steep sﬁopes, however, erosion is likely to
limit the establishment of perennial cover. To date,
about 5,000 acres has been seeded to dryland permanent
yasture.  As a result, erosion has been reduced greatly
n contrast to that on similar land that is cultivated.

Irrigated pastures arve located on the coastal benches
and on alluvial plains along creeks and streams. Irriga-
tion water comes from streams, storage ponds, and wells.
Yields are high, and when these pastures are managed
with those on adjacent drylands, they provide green feed
during the time when the range plants are dry. An ir-
rigated pasture is shown in figure 7.

FIELD CROPS

Each year, many thousands of acres are planted to
cereals, flax, and hay crops. The cereals are mainly oats
and barley, and little wheat is grown. Vetch and cereals
are frequently seeded together. The vetch is harvested
for seed.

The common practice is to prepare fields by plowing
and harrowing after the first rains of the seacon. Oats
are usnally planted in December, barley early in March,
and flax somewhat later. Oats and barley are drilled or
broadeast and harrowed. Flax is drilled. Grain crops
are harvested mechanically in August or September, and
the flax, in October.

Yields of cereals are not particularly high. Many of
the soils planted to these crops have been farmed for many
years, and erosion and lowered fertility are the main
causes of reduced yields,

TRUCK CROFPS

Many kinds of truck crops are grown, but, except for
artichokes and brussels sprouts, they occupy only a small
acreage. Because of the ideal climate, these two crops
are grown on a large acreage. The truck crops grown
less extensively are broccoli, cauliflower, beets, catba,f_re,
kale, lettuce, fresh peas, potatoes, radishes, and spinach.

(lobe artichokes require a climate that is moist in sum-
mer and nearly frost free in winter. They also need an
adequate supply of irrigation water. The soil should
be deep, fertﬂe, and well drained. Climate, however, is
more important than soil fertility, for poor soil, as a rule,
can be improved by fertilization.

The artichoke plants are selected from offshoots or root
sections of plants that have desirable characteristics.
They are usually selected during the period from Novem-
ber to March. The plants are generally set in rows 8
feet apart and are spaced 6 feet apart in the row. Appli-
cations of fertilizer, mainly of nitrogen compounds, are
beneficial. Organic fertilizer usually gives best, results
and is used in considerable quantities. Harvesting begins
in fall, and pickings are made weekly until April or May.
Peak production comes early in spring. The crop is
important commercially, especially in market areas where
there are people of Latin, or Southern European, origin.
Demand for canned artichokes among the general public
18 increasing.

Brussels sprouts belong to the cabbage (Crucifer)
family. Fields are established mostly by transplanting
young plants that have been grown in seedbeds. The

ideal plant for setting is one that is 7 to 8 inches tall and

free from disease. It has a stocky, tough stem about
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the size of a lead pencil. Fields with a history of club-
root disease should be avoided.

The soil should be well drained, for in low spots where
excess water can collect the plants will drown. The
young plants are usually tl'anspll)anted during May, June,
or July, and the first picking is made about 100 days
later. The harvest season lasts from 150 to 180 days,
depending mainly on the weather. A 4- to 5-month har-
vest period with cool temperatures is needed for good
yields. Warm weather causes formation of soft or open
sprouts.

Brussels sprouts have relatively shallow roots, and few
roots penetrate the soil deeper than 214 to 3 feet. For
good growth, the plants need water throughout the
growing season.

FRUIT CROPS

There are a few apple orchards, but not much fruit is
grown. The orchards are in small, fertile valleys east
of San Gregorio and Pescadero.

Important practices for the San Mateo Area

The following subsection describes cropping practices
suitable for the soils of the San Mateo Area. These in-
clude rotation of crops, growing of cover crops, stubble
mulching, chemical control of brush, and range
improvement.

CROP ROTATION

Crop rotation consists of growing different crops in re-
curring succession on the same piece of land. An example
of a simple rotation is the planting of flax and grain in
alternate years on one ﬁeld[.) Such a rotation, however,
lowers the content of organic matter and plant nutrients
in the soil and brings about a gradual deterioration of
soil friability and tilth. To maintain soil organic mat-
ter, fertility, and soil structure and also to aid in con-
trolling weeds, diseases, and insects, it is usually necessary
to grow other kinds of crops besides flax and grain in
rotation.

Legumes and grasses are grown in rotation with flax
and grain. These crops are close growing, and they have
beneficial effects on the soil. They add organic matter
and nitrogen, especially if residues are returned to the
soil. The extensive root systems improve soil structure
and tilth. These soil improvements, in turn, improve
yields of flax and grain and are especially helpful on
soils of the marine terraces—the Tierra, Watsonville, and
Elkhorn.

Rotating crops also aids in controlling weeds. Cut-
ting annual weeds close to the ground before their seed
ripens will reduce revegetation. ~Several opportunities to
do this occur in a rotation of a row crop, grain, and a
legume. Most of the noxious weeds are perennials,
however, and control of them is more difficult.

The rotation to be used on a farm is selected on the basis
of the nature and pattern of the soils and on the organi-
zation of the farm. By proper selection of grain Crops,
row crops, and grasses or legumes, a good rotation can
be developed for any soil that is suitable for cultivation.

The proportion of legumes and other close-growing
crops needed in a rotation depends on the slope and other
soil limitations. Cropping systems for soils in the differ-
ent capability units are deseribed in the section, Manage-
ment by Capability Units.

Crops of the same general kind can be substituted for
each other in a rotation. Flax and grain, for example,
may be substituted for each other; and horsebeans may be
used in place of vetch. Minor changes are often necessary
as circumstances of the market and Efmn shift.

GROWING OF COVER CROPS

A soil is most susceptible to erosion if it is bare of vege-
tation during the rainy period. A soil low in organic
matter is more easily eroded than one high in organic
matter. If rain falls when the soil is bare, some erosion
oceurs, even if the slolpe is gentle.

A cover crop can be defined as any crop that provides
good ground cover, breaks the force of fa'}]ing raindrops,
and thus helps prevent erosion. The term is generally ap-
plied to those crops that are planted especially to check
erosion and to add organic matter.,

A green-manure crop is one that is grown to be plowed
or otherwise worked into the soil.

The principal advantages of a cover crop are that it—

1. Reduces runoff of rain and conserves rainfall.
2. Prevents excessive erosion of the soil,
3. Improves soil tilth by adding organic matter to the soil

and loosening up the subsurface of the soil with deep-
growing roots,

4. Reduces leaching of plant nutrients, especially of nitrates,

5. When plowed under, aids in the liberation of mineral plant
nutrients.

6. May provide pasture late in fall, in winter, and early in
spring,

7. Protects newly constructed earth fills, terraces, or other
structures.

8. Increases yields of grain, flax, and other crops in the farm-
ing system.

9. Increases the infiltration of water into the soil.

STUBBLE MULCHING

Tillage that keeps crop residues on the surface and main-
tains a granular or cloddy surface soil is effective in con-
serving water and in helping to control erosion (fig. 8).

Figure 8.—A mulch of crop residues improves tilth and helps
protect against erosion.
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Stubble mulching is one of the best ways to conserve soil
and moisture on land that is in fallow, and to protect crop-
land during the period in which a seedbed is prepared for
the succeeding crop.

Stubble-mulch tillage breaks the impact of raindrops by
breaking each of them into many smaller droplets that can
enter the soil without moving or splashing much of it.
The impact of ordinary rain will easily seal a soil that
has weak structure, especially the surface soil of those
over marine sediments, such as soils of the Watsonville,
Tierra, and Elkhorn series. The practice is of particular
importance in the management of these soils. The stubble,
while decomposing, uses a small amount of soil nitrogen,
and some extra nitrogen in the fertilizer may, therefore,
be needed.

CHEMICAL CONTROL OF BRUSH

About 85,000 acres, or more than half the agricultural
land in the San Mateo Area, is covered with brush or
is subject to encroachment of brush. The principal
species is coyotebrush.

Chemical eradication, which kills the brush in place
without cultivation, frees the land for more productive
use. After the brush has been killed, volunteer stands
of ryegrass, burclover, and bromegrass produce good for-
age. In areas of heavy brush, burning and reseeding
after chemicals have been applied will generally produce
excellent pastures. Some maccessible areas have been
sprayed from helicopters. Ground machines give excel-
lent, ‘control in places where they can be used.

RANGE IMPROVEMENT

Rangeland in this Area provides green feed in spring
and early in summer. Some green feed is also available
in winter if rains occur early enough and temperatures
are favorable. Dry feed for late summer and fall is sup-
plied by grasses and legumes produced in spring. To
extend the green-feed period, a three-point program is
suggested by nurserymen at the Pleasanton Plant Mate-
rials Center, Pleasanton, Calif. The plan is based on nu-
merous trials conducted on dryland pastures throughout
the State. The plan involves essentially the use of the
proper kinds and amounts of fertilizer, seeding to adapted
perennial grasses and legumes, and other good manage-
ment. Management of rangeland is discussed in the sec-
tion, Management by Capability Units.

Fertilizer of the right kind, applied at the right time,
will increase production of forage on the range. Usu-
ally, in the early part of the winter grazing season, there
is a shortage of green feed. Available nitrogen or nitro-
ven plus phosphorus fertilizer increases greatly the
arowth of grasses during the cool winter months.

Where total feed production is low, fertilizer will in-
crease the total yield materially. When yields are low,
quality of the forage is likely to be poor also. Fertilizer
that increases the growth of legumes and desirable annual
grasses will also improve the quality of the dry feed for
summer and fall use. Fertilization stimulates the growth
of desirable grasses and legumes at the expense of weeds.

Where the slope is not too steep and the soil is not too
stony, the range may be suitable for seeding to a mixture
of perennial grasses and legumes (fig. 9). Harding grass
is well suited to many soils of this area. The soil map
shows the location of the soils, and the section of this
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Figure 9.—A sloping field, formerly used for grain and flax, will

be seeded to a mixture of perennial grasses and legumes for

grazing. The light-colored arf;:lallsdshuw where gullies have been
ed.

report, Management by Capability Units, tells which of
them can be improved by reseeding.

A dryland pasture of perennial grasses, such as Hard-
ing grass, can provide adequate green forage as much as
3 months before the annual grasses are ready for grazing.
Perennial grasses also can provide green feed on the range
for 115 months after annual plants become dry. With
green feed available for a longer season, the need for
feeding protein supplements is reduced. A pasture of
impmved grasses produces forage at a more uniform
level in good and bad years and increases grazing capacity
of the range.

A tested method of establishing a stand of pasture
plants by seeding a Harding grass-legume pasture mix-
ture is as follows: Select one of the best sites. Many of
these are in capability class 11T or IV. Disk the soil in
spring before the earliest annual plants produce seed.
Plant sudangrass or keep the field in fallow. After the
first fall rain, disk the field and roll it to prepare a firm
seedbed. Drill a mixture of Harding grass and legume
seeds, one-half inch deep, immediately after the seedbed is
prepared. The following year, clip the field for control
of weeds but do not graze it until about the middle of
December.

Capability Groups of Soils

Capability grouping is a system of classification to
show the relative suitability of soils for crops, grazing,
forestry, and wildlife. It is a practical grouping based
on the needs, limitations, and risks of damage to the soils
and also on their response to management. There are
three levels above the soil mapping unit in this grouping—
the capability unit, the subelass, and the class.

The capability unit, which can also be called a man-
agement group of soils, is the first level in which kinds
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of soils are grouped in this system. A capability unit
is ordinarily a group of soils that are similar in manage-
ment needs, in risk of damage, and in general suitability
foruse. It can consist of just one soil.

The next broader grouping, the subclass, indicates the
dominant kind of limitation. The letter symbol “e”
means that the main limiting factor is risk of erosion if
the plant cover is not maintained. The symbol “w”
means that excess water retards plant growth or interferes
with cultivation. The symbol “s” means that the soils
are shallow, droughty, or low in fertility.

The broadest grouping, the class, is identified by Ro-
man numerals. All the soils in one class have limitations
and management problems of about the same degree, but
they can be of different kinds. There are eight of these
general classes in this system. All of the classes, except
class I, may have one or more subclasses.

In classes I, II, and IIT are soils that are suitable for
annual or periodic cultivation of the usual annual or
short-lived crops. Soils in some of the other classes,
however, are well suited to certain special crops, such as
rice or cranberries, and to some fruit, nut, or ornamental
plants.

Class T soils are those that have the widest range of
use and the least risk of damage. They are level or nearly
level, productive, well drained, and easy to work. They
can be cultivated with almost no risk of erosion and will
remain productive if managed with normal care,

Class IT soils can be cultivated regularly, but they do
not have quite so wide a range of suitability as class I
soils. Some class IT soils are gently sloping and, conse-
quently, need moderate care to prevent erosion. Other
soils in class 1I may be slightly droughty, slightly wet,
or somewhat limited in depth.

Class IIT soils can be cropped regularly, but they have
a narrower range of use. They need more careful man-
agement than the soils of class IT.

In class IV are soils that should be cultivated only
under very careful management ; for many soils this means
only occasionally in a system that includes several years
of hay or other protective Crops.

In classes V, VI, and VII are soils that normally should
not be cultivated for annual or short-lived crops but
that can be used for pasture, for woodland, or for plants
that shelter wildlife. Some of the soils in these classes,
with substantial land-forming or reclamation treatment,
can be made suitable for special crops, or even changed
to another capability class.

Class V soils are nearly level or gently sloping and are
not likely to erode, but they are droughty, wet, low in
fertility, or otherwise unsuifable for cultivation. There
are none in this Area.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their use largely
to pasture or range, woodland, or wildlife. Some soils
in class VI can, without damage, be cultivated enough
so that fruit trees, forest trees, or ornamental plants can
be set out or pasture crops seeded.

Class VII soils are more limited than class VI, and, as
a rule, provide only poor to fair yields of forage. Yields
of forest products may be fair to high. The soils have
characteristics that severely limit their use for pasture
and, in some places, for woodland.

In class VIIT are soils that have practically no agri-
cultural use. Some areas have value for watershed
protection, wildlife shelter, or scenery.

The soils of the surveyed area have been placed in
capability classes, subclasses, and units as shown in the
list that follows. A capability unit is usually a group
of soils, similar in the main features that affect their
use, conservation, and responses to management, within
one capability class and subclass.

Capability units in California are given numbers that
suggest the chief kind of limitation responsible for place-
ment of the soils in the capability class and subeclass.
For this reason, units within the subclasses are not num-
bered consecutively, and their symbols are a partial key
to some of the soil features. The numerals used to des.
ignate units within the classes and subclasses are these:

1. An erosion hazard, actual or potential.
2. A problem or limitation of wetness because of a high
water table or seepage.

3. A problem or limitation of depth of soil; roots pene-

trate only to shallow or moderately shallow depths.

A problem or limitation of coarse-textured soil.

- A problem or limitation of fine-textured soil.

. Soil and climate limit the use mostly to woodland
or forest.

The capability classes, subclasses, and units in the Area
are the following :

Class I.—Soils that are very good for crops and have few
limitations that restrict their use.

Unit I-1.—Deep or very deep, well-drained soils
on alluvial fans and flood plains.

Class 11.-~Soils that have some limitations that reduce
the choice of plants or that require some conservation
practices. -

Subclass ITe.—Soils that are likely to erode if not
protected.

Unit ITe-1.—Gently sloping, deep to very deep,
well-drained soils on recent alluvial fans or
flood plains.

Subelass IIs.—Soils that have moderate limitations
because of depth or low water-holding capacity.

Units IIs-3.—Nearly level or gently sloping,
moderately deep or deep soils that have a com.
pact subsoil.

Unit IIs-4.—Moderately deep to very deep,
somewhat coarse-textured soils over weathered
granite or sedimentary rocks.

Subelass ITw.—Soils that have moderate limitations
because of excess water,

Unit IIw-2.—Soils on low flood plains near
Streams.

Class IIT.—Soils that have severe limitations that reduce
the choice of plants, or that require special conserva-
tion practices, or both.

Subclass I1Te.—Soils that have a severe hazard of
erosion if they are tilled and not protected.

Unit IITe-1.—Well-drained, sloping soils.

Unit ITTe-3.—Shallow to moderately deep, slop-
ing soils on old terraces or shale uplands,

Unit, I1Te—4.—Moderately deep or deep, sloping
soils in alluvium derived from granitic rocks
or sandy beaches.

O Ot W~
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Subelass 1IIs—Soils that have severe limitations
because of low moisture capacity and fertility.

Unit IITs-8.—Shallow to moderately deep soils
underlain by a slowly or very slowly perme-
able subsoil.

Subelass I1Iw.—Soils that are severely limited by
excess water.

Unit IIIw-2.—Soils that are poorly drained be-
cause of their low position, slow internal drain-
age, or a combination of these.

Olass IV.—Soils with very severe limitations that restrict
the choice’of plants, that require very careful manage-
ment, or both.

Subclass IVe—Soils very severely limited by risk
of erosion if they are not protected.

Unit IVe-1.—Moderately steep soils.

Unit IVe-3.—Moderately steep, shallow or mod-
erately deep soils.

Unit IVe-5.—Moderately steep soils that are
underlain by weathered basalt or shale.

Unit IVe-6.—Deep or moderately deep, moder-
ately steep, coarse-textured soils.

Class VI.—Soils that have severe limitations that make
them generally unsuited to cultivation and that limit
their use largely to pasture, range, woodland, or food
and cover for wildlife.

Subelass VIe.—Seils not suitable for cultivation and
limited chiefty by the hazard of erosion.

Unit VIe-1.—Steep soils on uplands, mainly
over sedimentary rocks.

Unit VIe-3.—Steep, eroded soils on marine ter-
races.

Unit VIe—4.—Moderately coarse textured, steep
or eroded soils on weathered granite.

Unit VIe-5.—Steep, shallow to deep loam or
clay loam soils over basalt rock or shale.

Unit, VIe-6.—Steep, erodible soils, chiefly on
sandstone or shale.

(Class VIT.—Soils that have very severe limitations that
make them unsuited to cultivation and that restrict
their use largely to grazing, woodland, or wildlife.

Subclass VITe.—Soils very severely limited by risk
of erosion if not protected.

Unit VITe-1.—Very steep soils over sandstone,
shale, basalt, or serpentine rocks.

Unit VIIe-3.—Very steep soils on loosely con-
solidated sediments of marine terraces.

Unit VIIe—4.—Steep, or very steep, moderately
coarse textured soils underlain by weathered
granite.

Unit VIIe-5—Very steep loam or clay loam
soils, underlain by basalt or shale.

Unit VIIe-6.—Very steep soils, mainly on shale
or sandstone.

Class VIIT.—Soils and land types with limitations that
preclude their use for commercial plants and that re-
strict their use to recreation, wildlife, water supply, or
esthetic purposes.

Subclass VIIIe—Soils or land types that support
little vegetation.

Unit VIIIe-1.—Miscellaneous land types and
rough broken land.

Management by capability units

The productivity and responses of a soil depend on
many factors, especially on the nature of the soil, on the
climate in which it is located, and on the management it
receives. Soil characteristics and climate cannot be
changed readily. Management, on the other hand, is sub-
ject to control. Changes in the management of some soils
can drastically change the quality and yields the crop pro-
duces. Recurring practices in management will estab-
lish a trend toward improvement, maintenance, or deple-
tion of the soil in a field.

A good system of soil management is likely to consist of
a combination of several practices, among them a good
cropping system, the use of fertilizer, and cultivation on
the contour or across the slope. The effectiveness of any
one practice is often dependent upon other practices. For
example, a diversion system for disposal of storm water
may cause gullying unless the water is directed into an
adequate grass waterway or other suitable channel.

Because of the wide variety of soil and climatic factors,
it is desirable to group many of these combinations of prac-
tices into units for ease of handling and treating. This
has been done in this section. This section contains a
description of each capability unit, a list of the soils in it,
and some suggestions for use and management of the soils.
Turther information about each kind of soil is given in the
section, Descriptions of Soils.

CAPABILITY UNIT I-1

These are deep to very deep, well-drained soils on al-
luvial fans and flood plains. The texture of the surface
soil ranges from loam to clay loam. Permeability ranges
from moderate to moderately slow.

The soils consist of deep, uniform deposits of alluvial
materials, Those north of Half Moon Bay have formed
in alluvium from granitic rock or in mixed materials from
granitic and sedimentary rocks. Those south of Half
Moon Bay have formed in alluvium mostly from sedi-
mentary rocks. All of the soils are fertile, easy or fairly
easy to work, and have good to very high water-holding
capacity.

The soils in this unit are:

(BcA) Botella clay loam, nearly level

(FaA} Farallone loam, nearly level.

(SkA)  Soquel loam, nearly level.

(SoA) Soquel loam, over clay, nearly level.

U7 se and management.—The soils of this unit are highly
productive. Fertilization, mainly with nitrogen, is needed
for maximum yields. All the crops suited to the climate
of the Area aresuited to these soils.

The soils are farmed most intensively to artichokes and
brussels sprouts. Intensive cultivation has caused the or-
ganic matter to be depleted in many of the soils. Good
management ‘s needed to restore and maintain high yields.

Organic matter can be maintained if a green-manure
crop is grown in the rotation 1 year in 3 to b years. Ir-
rigated pasture, hay crops, or legumes and grasses may be
used in the rotation. All crop residues should be returned
to the soil. Barnyard manure and refuse from stables or
other sources will add organic matter and plant nutrients.

These soils produce good irrigated pasture. Each pas-
ture should be divided into several units for rotation graz-
ing, to allow the plants to recover. Grazing the soils when
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wet ought to be avoided so they will not be compacted.
Annual applications of fertilizer should be made as indi-
cated by soil tests.

These soils may be irrigated by furrows, borders, or
sprinklers. The system should be designed to fit the soil
and the crop. The length of runs for furrows and borders
and the rate of application by sprinklers will vary with
the soil texture, the lllead of water, and the slope. The soils
are deep or very deep, and there are no problems in land
leveling. Water neexis to be applied to wet the soil evenly
to the rooting depth of the cro&)}ebeing grown, Wasting
water by overirrigating should be avoided. A soil auger
or shovel can be used to check the depth that water
penetrates.

. CAPABILITY UNIT Ile-1

These are deep to very deep, well-drained, gently slop-
ing soils on recent alluvial fans or on the first and second
flood plains of streams. The texture of the surface soil
ranges from loam to clay loam. In general, permeability
ranges from moderate to moderately slow, Because of its
small extent, Dublin clay, gently sloping, however, is in-
cluded with the soils of this unit. It 1sa slowly permeable
soil,

North of Half Moon Bay, the alluvium from which
these soils formed has as its source the granitic rocks of the
Montara Mountains; in some places it also contains some
alluvium from sedimentary rocks. South of Half Moon
Bay, these soils are composed of alluvium, mostly from
sedimentary rocks.

The soils are fertile, and they are well drained except
for occasional seeps. They have good to very high water-
holding capacity, and all but the Dublin soil are easy or
fairly easy to work.

The soils in this unit are:

(BcB)  Botella clay loam, gently sloping.

(BeB) Botella loam, gently sloping.

(DmB)  Denison loam, gently sloping.

(DuB)  Dublin clay, gently sloping.

(FaB)  Farallone loam, gently sloping.

(HvB) Hugo and Josephine loams, very deep, gently sloping.
(tmB) Lockwood loam, gently sloping,

(LsB)  Lockwood shaly loam, gently sloping.

(SkB)  Soquel loam, gently sloping.

- Use and Management—These soils are suitable for a
wide range of crops that will grow in this climate,
including irrigated and nonirrigated row crops, irrigated
pasture, and a few orchard crops. There are minor prob-
lems of management arising out of irrigation and some
hazards of erosion unless precautions are taken,

Sheet. erosion can be controlled by tilling across the
slope, returning crop residues to the soil, and applying
other easy practices. Concentrated water from canyons
and other higher areas may require diversions and a
water-disposal system to prevent gullying. Water for
irrigation may be applied by borders, furrows, or sprink-
lers (fig. 10). The 1rrigation system should be planned
and the water controlled so as not to cause erosion. A
system for disposal of tail water needs to be provided.

The management practices discussed under unit I-1
also apply to these soils. Deep cuts can be made when
leveling or smoothing because the soil profiles are deep.

CAPABILITY UNIT IlIs-3

Soils in this unit are nearly level or gently sloping
and are moderately deep or deep. The subsoil is com-

Figure 10.—Sprinkler irrigation on a gently sloping soil of
capability unit ITe-1.

pact enough to make a minor depth limitation. The
effective depth of rooting is moderately deep or deep.
The moderately dense su%soil rests on either unconsoli-
dated marine sediments or on old valley fill materials.
The texture of the surface soil ranges from coarse sandy
loam to clay loam, and permeability, from moderately
slow to slow.

Because of the weak structure in the surface layer of
some of the soils on marine terraces, infiltration of water
1s sometimes considerably reduced. The soil often seals
and crusts after drying. Some wet spots occasionally
occur. The finer textured soils of the alluvial terraces are
fertile and productive and tend to be less susceptible to
erosion than the others in this unit. The Denison soils
have a moderately fine to fine textured subsoil that causes
a minor internal drainage problem. These soils are located
along elevated stream-cut valleys and ocean benches near
the ocean. A few occur at the bases of slopes and in
swales.

The soils in this unit are:

(DcA)  Denison clay loam, nearly level.

(DmA)  Denison loam, nearly level.

(DeA) Denison coarse sandy loam, nearly level.

(EtB) Elkhorn sandy loam, thick surface, gently sloping.
(TuA)  Tunitas clay loam, nearly level.

(TuB)  Tunitas clay loam, gently sloping.

(TwA)  Tunitas clay loam, nearly level, imperfectly drained.
(Twg)  Tunitas clay loam, gently sloping, imperfectly drained.
(TxA)  Tunitas loam, nearly level.

(TxB)  Tunitas loam, gently sloping.

Use and Management.—These soils are suited to a fairly
wide range of crops, but their depth is unfavorable for
some deep-rooted plants. Sprinkler irrigation is the most
desirable method of applying water in most places, but
if a field is nearly level and the texture and depth of the
soil are uniform, a furrow or border system of irrigation
may be adequate. If furrow or border irrigation is used,
a system for disposing of tail water should be provided.

Because of the weak structure of many of the surface
soils, good soil management practices are needed. If
row crops are grown, a green-manure crop should be in-
cluded in the rotation once in 2 to 4 years. Other
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methods for improving the soil include the use of a
grass-legume seeding or a hay crop in the rotation. All
crop residues should be returned to the soil. It is well
to add manure when available. Cross-slope cultivation
and other minor erosion-control practices will help to
check erosion on the gently sloping soils. Wet spots need
to be drained so that they can be tilled more easily.
Other desirable management practices are described under
unit, I-1.
CAPABILITY UNIT s

This unit consists of moderately deep to very deep,
nearly level to gently sloping soils formed from alluvium
derived from weathered granitic and sedimentary rocks.
The surface soil ranges from loamy coarse sand to sandy
loam. Permeability is rapid to very rapid. In some
places the soils are highly stratified; care must be taken
not to uncover layers of sand and gravel in leveling.
Underlying coarse-textured strata in some places contain
water that is likely to cause seeps, especially if the soil is
near a stream and only slightly above the level of the
stream channel.

The soils are:

(BaB2) Baywood sandy loam, gently sloping, eroded.

(CsA)  Corralitos sandy loam, nearly level.

(CsB)  Corralitos sandy loam, gently sloping.

(CwB)  Corralitos sandy loam, over gravel, gently sloping.

(CuA)  Corralitos sandy loam, over gravel, nearly level, im-
perfectly drained.

(Cra)  Corralitos loamy sand, nearly level, imperfectly
drained.

[FeA) Farallone coarse sandy loam, nearly level.

(FeB) Farallone coarse sandy loam, gently sloping.

(FyB) I"arallone loamy coarse sand, gently sloping.

Use and management—The soils of this unit are suited
to irrigated truck crops, row crops, and flowers, as well as
to irrigated pasture. The d]'ouglht-iness of the soils makes
frequent irrigation necessary. Ixcess irrigation water
percolates rapidly below the root zone, where it becomes
unavailable to the crop. Short furrows, borders, or a
sprinkler irrigation system are the most satisfactory to use.

Organic matter is low in these soils, and green-manure
crops are needed in the rotation. All crop residues should
be returned to the soil. Soil management practices dis-
cussed under capability unit ITe-1 apply to these soils.

Crops on these soils respond to nitrogen fertilizer, and
some crops also respond well to phosphate.

CAPABILITY UNIT ITw-2

These are nearly level or gently sloping soils on flood
plains at low elevations. The texture of the surface soil
ranges from coarse sandy loam to clay. Permeability
ranges from rapid to slow. Drainage is impeded because
of fine texture, llow position, or nearness to streams where
seepage may occur. The Dublin clay soils are listed as
part of this unit, even though they are finer textured than
the others. They are minor in extent.

Free water may be present part of the time in the soil
profile, causing delay in cultivating and planting or in-
jury to crops that may be growing during the rainy sea-
son. Cultivating the fine-textured Dublin soils while they
are excessively wet will cause compaction and cloddiness,
leading to increasingly poor drainage.

The soils of this unit are generally fertile. They are in
the lower basins of many of the small coastal vaTleys‘ in
swale areas, or on fine-textured, high, alluvial flood plains.

North of Half Moon Bay, granitic rock is the main source
of the parent material. South of Half Moon Bay, the
parent material is generally mixed alluvium, mostly from
sedimentary rocks.

The Farallone soil is likely to be somewhat droughty
late in the year when the excess water has subsided. Al-
though this soil occurs only in small tracts, it is widely
distributed throughout the Area.

The following soils are in this unit:

(Bda) Botella loam, nearly level, imperfectly drained.

(BdB) Botella loam, gently sloping, imperfectly drained.

(CtA)  Corralitos sandy loam, nearly level, imperfectly
drained,

(C8)  Corralitos sandy loam, gently sloping, imperfectly
drained.

(CyA) Corralitos sandy loam, over clay, nearly level, im-
perfectly drained.

(DdA)  Denison clay loam, nearly level, imperfectly drained.

(Dua)  Dublin clay, nearly level.

(DwA) Dublin clay, nearly level, imperfectly drained.

(DwB) Dublin clay, gently sloping, imperfectly drained.

(FsB)  Farallone coarse sandy loam, over coarse sands, gently
sloping, seeped.

(lwB) Lockwood loam, gently sloping, seeped.

(LloA) Lockwood loam, nearly level, imperfectly drained.

{SsA]  Soquel loam, over clay, nearly level, imperfectly
drained.

(SmA)  Soquel loam, nearly level, imperfectly drained.

Use and management.—The soils of this unit are well
suited to shallow-rooted crops and, if drainage is pro-
vided, to a wide range of other crops. Simple practices
are needed to drain the soil or to prevent flooding. Be-
cause of their low position and imperfect drainage, excess
water from higher areas should be diverted into suitable
outlets (fig. 11). Mole drains, open drains, or tile drains
will help remove excess water.

These soils are productive, and good yields may be
expected. Irrigation must be controlled to prevent pond-
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Figure 11.—Drainage of the wet soils in capability unit ITw-2 will
permit a greater variety of crops and increased yields.
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ing and waterlogging. Sprinkler irrigation systems can
control best the quantity of water applied. If water is
applied in furrows, care should be taken to put on the
right amount and not too much,

To maintain soil fertility and good soil structure, a
grass-legume crop should be grown in the rotation once
in 3 or 4 years. A green-manure crop will add needed
organic matter. If a plowpan is present, subsoiling will
increase permeability.  All crop residues should be re-
turned to the soil. A field that is used for irrigated
pasture ought not to be grazed when it is too wet, or the
soil will be compacted.

CAPABILITY UNIT Ille-1

This unit consists of well-drained. sloping soils. The
texture of the surface soil ranges from coarse sandy loam
to clay loam. Depth of soil ranges from moderately
deep to very deep, and permeability, from moderate to
slow. The underlying materials are deep, alluvial
deposits or bedrock.

The sloping Dublin and Sweeney soils are finer tex-
tured than the others in this unit, but they fit better in
it than in any other unit. A few sloping, deep soils on
alluvial and marine terraces are also in this unit. Some
wet spots and seeps are present,

These soils are similar to those in capability unit ITe-1
but are steeper and, in most places where bedrock is the
parvent material, they are shallower. Selection of suit-
able crops is more limited. The vegetation on the Hugo
soils is mainly coniferous trees, and the vegetation on the
other soils is brush and grasses.

The soils in this unit are:

(BcC2)  Botella clay loam, sloping, eroded.

(BeC2) Botella loam, sloping, eroded.

(BoC) Botella loam, sloping, seeped.

(CeC2) Cayucos clay loam, sloping, eroded.

(CdC2)  Cayucos clay loam, deep, sloping, eroded.

(DmC) Denison loam, sloping.

(DuC2)  Dublin clay, sloping, eroded,

(E1C2) Elkhorn sandy loam, thick surface, sloping, eroded.
IGbC2) Gazos loam, sloping, eroded.

(GdC2)  Gazos loam, dark, sloping, eroded.

(GIB) Gazos-Lobitos silt loams, gently sloping.

(GIC2)  Gazos-Lobitos silt loams, sloping, eroded.

(GeC2)  Gazos (dark phase)-Calera loams, sloping, eroded.
(HyC2)  Hugo and Josephine sandy loams, sloping, eroded.
(HzC) Hugo and Josephine sandy loams, very deep, sloping.
(HuC) Hugo and Josephine loams, sloping.

(HvC) Hugo and Josephine loams, very deep, sloping.
(laC2)  Langhlin loam, sloping, eroded.

(LbC2)  Laughlin-Sweeney loams, sloping, eroded.

LIC2) Lobitos loam, sloping, eroded.

(LdC2)  Lobitos loam, deep, sloping, eroded.

(LEC2) Lobitos fine sandy loam, sloping, eroded.

(LmC2) Lockwood loam, sloping, eroded,

(LwC) Lockwood loam, sloping, seeped.

(LyC2) Los Gatos clay loam, sloping, eroded.

(MmC2)  Miramar coarse sandy loam, sloping, eroded.
(SaC2)  Santa Lucia loam, sloping, eroded.

1SkC2) Soquel loam, sloping, eroded.

(SwC2)  Sweeney clay loam, sloping, eroded.

(5xC2) Sweeney clay loam, deep, sloping, eroded.

(51C) Sweeney clay, sloping.

5y C2) Sweeney loam, sloping, eroded.

(WwiB2)  Watsonville sandy loam, thick surface, gently sloping,

eroded,
Use and management—These are fairly good soils.
They are best suited to range use but are also suitable
for the production of hay crops, grain, and flax,

Figure 12.—Tillage on the contour will help control erosion on
the soils of capability unit Ille-1.

Because of slope, major soil conservation prac-
tices are needed to prevent sheet and gully erosion. All
tillage and planting operations should be on the contour
or across the slope (fig. 12). On fields used for grain,
hay crops, or flax, a green-manure crop should be planted
every 3 or 4 years. All crop residues should be returned
to the soil.  Grain and flax residues, if allowed to remain
on the soil surface as a mulch, will greatly aid in redue-
ing erosion.

If irrigation is practiced, a sprinkler system is best.
Waterways and protected outlets should be provided.
Subsoiling on the contour when the soil is dry will help
to increase the absorption of water and will aid in de-
creasing runoff. Measures to control brush may be
needed, especially if more intensive use of the soils is
planned. Plants grown on these soils respond to nitrogen
fertilizer. Often phosphate is also needed.

The Hugo soils are well suited to forest production.
The forestry practices described under capability unit
IVe-6 apply to the Hugo soils,

CAPABILITY UNIT IIfe-3

This unit consists of shallow to moderately deep, slop-
ing soils on old terraces or, in a few places, on shale up-
lands. The range of slope is from 5 to 10 percent. The
texture of the surface soil ranges from loamy sand to clay
loam. Permeability of the subsoil is moderate to very
slow.

The surface soil is penetrated readily by roots and
water, but the subsoil is a barrier at a depth of 10 to 36
inches. Water from rainfall or irrigation in excess of
the water-holding capacity of the surface soil will cause
temporary waterlogging and rapid runoff. Most of the
soils tend to form a crust and become sealed after wetting.
If they remain bare during the rainy season, severe
erosion is likely to take place.

These soils are on rolling marine terraces near or along
the ocea