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How to Use THE

SOIL SURVEY REPORT

ARMERS who have worked with their

soils for a long time know about dif-
ferences among soils on their own farm,
and perhaps about differences among solls
on the farms of their immediate neigh-
bors. What they do not know, unless
soil surveys have been made, is how nearly
their solls are llke those on experiment
gtations or on other farms, either in their
State or other States, where farmers have
gained experience with new or different
farming practices of farm enterprises.
Farmers of the Santa Olara Area can avold
some of the risk and uncertainty involved
in trylng new crop and soil management
practices by using this report, for it maps
and describes the solls of thelr Area and
therefore allows them to compare sofls on
their farms with soils on which new de-
velopments have proved successful.

SOILS OF A PARTICULAR FARM

All the sofls in the Santa Clara Ares
are shown on the soil map accompanying
this report. To learn what solls are on
any farm, it is first necessary to locate
this farm on the map. This is easily done
by using landmarks such as roads,
streams, villages, dwellings, and other
features to locate the boundaries.

The next step is to identify the sofls.
Suppose, for example, you find on your
farm an area marked with symbol Cv.
Look among the colored rectangles in the
margin of the soll map and find the one
with C printed on it; this symbol means
Cropley clay loam, 1 to 8 percent slopes.
All areas of this soll, wherever they oc-
cur on the map, are identified by the color
and symbol shown in this rectangle.

What is Cropley clay loam, 1 to 8 percent
slopes, like and to what uses is it suited?
This information will be found in the sec-
tion, Descriptions of the Soils.

How much does Cropley clay loam, 1 to
8 percent slopes, produce under the man-
agement it now recelves, and how much
will it produce if management is im-
proved? Table 11 lists the solls alphabet-
fcally and glves estimates of the suitability

of each sofl for various crops usually grown
in the Area under the common systems
of management. The range of ylelds that
may be expected from solls of various de-
grees of suitability for crops is given In
table 12. To flnd out what management
practices may be necessary for each soll,
find what capability unit it falls into by
referring to the table Principal Character-
istics of Sofls of the Santa Clara Area that
accompanies the soll map In the jacket that
holds this report. These capability units
are listed and described In the section on
Capability Classification. Additional in-
formation on management can be found in
the sections on Irrigation and Drainage,
Eroston and Deposition, and Saline and
Alkali Solls,

SOI1LS OF THE AREA AS A WHOLB

A general idea of the solls of the Area
is given in the introductory part of the
section, Solls, and in the subsection, Sofl
Series and Thelr Relationships. These
parts of the report tell about the princl-
pal kinds of soils, where they are found,
and how they are related to one another.
After reading these parts of the report,
study the soll map and notice how the dif-
ferent kinds of solls tend to be arranged
in different parts of the Area. These pat-
terns are often associated with well-recog-
nized differences in type of farming, land
use, and land use problems,

A newcomer to the Area, especlally if
he considers purchasing a farm, will want
to know about the climate; land use; the
principal farm products and how they are
marketed; the kinds and conditions of
farm tenure, including tenamcy:; avalla-
bility of roads, rallroads, electric services,
and water supplies; the industries of the
Area; and cities, villages, and population
characteristics. Information about all
these will be found in the section, General
Character of the Area.

Those interested in how the solls of the
Area were formed and how they are re-
1ated to the great sofl groups of the world
should read the section, Morphology and
Genesis of Solls.

This publication of the soil survey of the Santa Clara Area, Calif.,, is a cooperative

contribution from the—

S80IL CONBERVATION SERVICB
and the
UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION
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DECIDUOUS tree fruits were first grown in the Santa Clara Area

shortly after the founding of Mission Santa Clara de Asis in
1777. Today the area is one of the important deciduous tree fruit
sections of the State. Prunes, apricots, pears, cherries, and wine
grapes are the principal fruits produced; in addition there are im-
portant acreages of walnuts, vegetables, sugar beets, and forage
crops. Fruit canning and packing and wine making are important
industries directly connected with agriculture. Some of the fruit is
sold in foreign markets, but much of the agricultural produce goes
to the more than 21% million people living within a radius of 50 miles
of San Jose, the principal city of the Area. Because of the mild
climate and proximity to San Francisco, many summer homes and
residences have been established in the Area. To provide a basis for
the best agricultural uses of the land this cooperative soil survey was
begun in 1940 by the United States Department of Agriculture and
the University of California Agricultural Experiment Station. This
report contains the findings of that survey, and unless otherwise
stated, information in this report refers to conditions at the time of
survey.

GENERAL CHARACTER OF THE AREA

The Santa Clara Area lies in the west central part of California
in the northwestern part of Santa Clara County (fig. 1). It is mainly
within the southern part of the San Francisco Bay drainage basin.
It includes the northern part of the Santa Clara Valley, which extends
with variable width for some 60 miles in a southeasterly direction
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# State Agricultural Experiment Station

F1eUure 1.—Location of the Santa Clara Area in California.

from the southern end of San Francisco Bay. This gently sloping
valley is one of the largest of the many valleys in the Coast Range
Region, most of which %ollow the general northwest-southeast direc-
tion of the enclosing mountain ranges. The Santa Cruz Mountains
lie between the Santa Clara Valley and the Pacific Ocean and form
part of its western boundary. The Diablo Range, one of the most
extensive of the Coast Ranges, forms its eastern boundary. The
valley gradually narrows from a point south of the area surveyed to
where the Gabilan Range, the extension of the Santa Cruz Mountains
south of the Pajaro River, converges with the Diablo Range.

The area surveyed covers approximately 490 sguare miles, or 314,000
acres. It is roughly triangular; the longest side is to the southwest
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and the shortest to the north. The southwestern boundary is formed
by the Santa Clara-Santa Cruz and Santa Clara-San Mateo County
lines, and it follows the crest of the Santa Cruz Mountains. The north-
western and northern boundaries are the Santa Clara-San Mateo and
the Santa Clara-Alameda county lines. The northeastern boundary
lies along the crest of the first ridge of hills east of the valley floor

Los Buellis Hills), except for a break where Penitencia Creek enters
the survey area. The southenstern boundary coincides with the north-
western boundary of the Gilroy soil survey area (5),® which was
arbitrarily drawn in many places and does not follow definite geo-
graphic or physiographic features. In general this boundary is alon
or near the southern Enes of the Yerba Buena and Santa Teresa lan
grants and the southern line of the Pueblo Lands of San Jose. Lati-
tude 37°20" intersects longitude 121°55’ in the western part of the
city of San Jose.

an Jose, the county seat of Santa Clara County and the largest

city in the county, lies near the center of the Area and on the gently
sloping valley floor. It is 40 miles southeast of San Francisco, 85
miles southwest of Sacramento, 305 miles northwest of Los Angeles,
and 125 miles northwest of Fresno.

The early soil survey of the San Jose Area (1903) (74), long out of
print, and the reconnaissance soil survey of the San Francisco Bay re-
gion (1914) (7) included parts of the Santa Clara Area. However,
about 25 percent of the Santa Clara Area, in the southern part, had not
been previously surveyed. On the southwest the Area joins the de-
tailed soil survey of the Santa Cruz Area (1935) (20), which covers
Santa Cruz County, and on the southeast it joins the detailed survey
of the Gilroy Area (1923) (5) in Santa Clara County. The Santa
Clara Area includes about 38 percent of Santa Clara County. Includ-
ing the Gilroy Area, approximately 800 sqil‘are miles, or 61 percent, of
the county has been surveyed in detail. The rest of the county con-
sists principally of rough mountainous land on the western slopes of
the Diablo I.l)iange.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The western upland of the Aren, on the Santa Cruz Mountains, con-
sists of a number of complex ridges or small ranges with rugged slopes
that vary in gradient from 40 to 60 percent or more. The crest of these
mountains lies at elevations of 2,000 to 3,000 feet. Black Mountain,
west of San Jose (fig. 2), has an elevation of 2,787 feet; * and Loma
Prieta, the highest point in the Area and located south of New
Almaden, has an elevation of 3,806 feet.

The eastern upland of the Area is part of the complex of hills and
mountains that make up the Diablo Range. Since only the lower foot-
hills of this range are included, this upland has smoother and less
steep slopes than the western upland. Slopes generally range from 20
to 40 percent but in some places range from 50 to 60. The crests ot
these foothills vary from 1,000 to a little more than 2,000 feet in eleva-
tion, Monument {)eak at the northeastern corner of the survey area
has an elevation of 2,591 feet, and Masters Hill east of San Jose has an

2 Jtalic numbers in parentheses refer to Literature Cited, p. 201.
¢ Elevations taken from U. 8. Geological Survey topographic quadrangles.
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FieuRe 2,—Principal drainage channels in the Santa Clara Area. The dotted
line shows the edge of the valley floor.

elevation of 2,427 feet. Further east and outside the Area, the moun-
tains of the Diablo Range rise to elevations above 4,000 feet. Mount
Hamilton has an elevation of 4,209 feet, and Copernicus Peak, the
highest point in the county and located near Mount Hamilton, has an
elevation of 4,372 feet.

Upland areas of undulating to rolling relief, representing eroded ter-
races, occur in many places at the bases of the mountains and hills on
both sides of the valley. The slopes of these areas vary from 5 to 35
percent, and elevations from 250 to nearly 1,000 feet.

The lowland, or valley floor, consists chiefly of a number of confluent
alluvial fans and flood plains formed by the deposits from numerous
streams that enter the valley from both mountain systems. Slopes are
toward San Francisco Bay and are fairly uniform and gradual; grad-
ients range from less than 1 percent near tideland to 5 or more percent
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near the hills. Elevations range from sea level to about 300 feet. The
width of the valley floor, on a line running east and west through San
Jose, is about 14 miles. South of this line,%lowever, the valley narrows
gradually and irregularly to a width of only one quarter mile at the
gap between Tulare Hill and the Edenvale Hills where Coyote Creek
enters the Area. Farther south and outside the Area the valley floor
widens again to 3 or 4 miles. About 60 percent of the Santa Clara
Area is valley floor, 36 percent upland, and 4 percent tidal marsh and
part of San Francisco Bay.

The Santa Clara Valley is drained by two distinct stream systems
and is therefore actually two valleys. From Morgan Hill southward
the valley is drained by Uvas andy Llagas Creeks, tributaries of the
Pajaro River. This river leaves the valley between the Santa Cruz
Mountains and the Gabilan Range and enters the ocean in Monterey
Bay. Only about 25 square miles in the southern corner of the Santa
Clara Area is included in this drainage basin. The very low divide
of the valley floor near Morgan Hill is nearly imperceptible but it
definitely separates the drainage into southern and northern parts.
Most of the Santa Clara Area lies in the northern part and is drained
by streams that flow toward San Francisco Bay.

The following principal streams entering the Area from the east-
ern mountains are listed in order of their position from north to
south (fig. 2) : Scott, Calero, Arroyo de los Coches, Berryessa, Peni-
tencia, Dry, Silver, and Coyote. About half the drainage area of
Scott Creek lies within the Area, but most of that of Penitencia
Creek lies just east of it. Coyote Creek, the largest stream, drains a
large section of the southeastern part of the county that is outside of
the Area. The entire drainage system of the other creeks lies within
the Area.

From north to south, the principal streams from the western moun-
tains are: San Francisquito, Los Trancos (a tributary of San Fran-
cisquito), Madera (Matadero), San Antonio (Adobe), Permanente,
Stevens, Calabazas, Campbell, San Tomas Aquinas (Aguinas), Los
Gatos, Ross, and Guadalupe, with Los Alamitos (New Almaden) and
Arroyo Calero as tributaries. The areas drained by these streams,
except for San Francisquito, Los Trancos, and Arroyo Calero, lie
within the Santa Clara Area. Only a small part of the area drained
by San Francisquito Creek, about {;alf that drained by Los Trancos
C};'eek, and about 1 square mile at the headwaters of Arroyo Calero
Creek lie outside of the Area.

The creeks on the eastern side, including that part of Coyote Creek
within the Area, are intermittent. Minor west-side streams are also
intermittent, but I.os Gatos, Guadalupe, Stevens, Los Alamitos,
Llagas, and Uvas Creeks are usually perennial in the mountains.

aracteristics of the streamflow in the Area are shown in table
1. Differences in the average acre-feet of flow for each square mile
of drainage area are caused principally by differences in the annual
rainfall on the drainage basins. Usually about 80 percent of the run-
off comes during the months of January, February, and March.

Entrenchment of streams in upland regions is common. All of
those in the mountainous regions and Guadalupe, Los Gatos, and
Stevens Creeks in upland areas of terraces and old alluvial fans are
deeply entrenched. Entrenchment in soils on recent alluvial fans or
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TaBLE 1.—Stream flow in the Santa Clara Area, California*

Average
Maxi- | Minj. | 2B0ual
Creek Drainage ﬁ;ir:ae mum mum 2035?
area fow? | &npual | annual qil £
ow flow? | flows | DLeO
drainage
area?

Square | Acre- Acre- Acre- Acre-

miles Seet eel Seet Jeet

Minor east-side creeks 3. _______ 78 | 15, 600 | 69, 000 0 200
Coyote Creek. ..o oo 193 | 63, 200 (204, 000 900 328
Minor west-side creeks ‘. ..._.... 101 | 31, 400 |103, 000 0 311
Stevens Creek. .. ____________ 18 | 6,800 ; 20, 000 500 380
Los Gatos Creek._____._.____.. 40 | 28,000 ( 59,800 | 2,100 700
Guadalupe Creek... . ocoeuon_. 13| 7,900 { 17, 800 300 610
Alamitos Creek $_ . .. ... ... 29 | 15, 400 | 42, 000 0 530

Total . ... 472 |168, 300 (515, 600 | 3, 800 356

! Data based on publications of the_California Department of Public Works

(2, 3).
3 Estimates for the period 1902-32.
3 Includes all of the drainage of Scott and Penitencia Creeks.
¢ Includes all of the drainage of 8an Franecisquito and Los Trancos Creeks.
% Inoludes all of the drainage of Arroyo_Calero.

flood plains is not usual, but Coyote, Guadalupe, and Los Gatos
Creeks in these areas are also well entrenched.
Just east of Edenvale, where Coyote Creek flows through a narrow
ﬁass between the Edenvale Hills and the isolated Lick Hills, the creek

ottom lies on bedrock. Upstream to the south of this pass the creek
channel is not much entrenched in the recent alluvium of the valley
floor. Below the pass, however, and to a point near the junction with
Penitencia Creek, Coyote Creek is well entrenched and apparently
actively cutting in the recent alluvium. Part of the channel of
Guadalupe Creek south of San Jose is also well entrenched in re-
cent alluvium, and the stream appears to be actively cutting in places.
Likewise, part of Los Gatos Creek between Campbell and San Jose
is actively cutting in recent alluvium.

No overflow of Coyote and Guadalupe Creeks takes place at present
south of San Jose; however, both creeks, and particularly Guadalupe
Creek, overflow between San Jose and the bay at some seasons. Addi-
tional discussion of overflow of creeks is given in the section, Erosion
and Deposition.

GEOLOGY

San Francisco Bay is an example of an old vallfg that has been
ocean-flooded by a IY)cal sag of the Coast Range Mountains. The
northern part of the Santa Clara Valley is part of this structural
valley that is above sea level.

Structural and historical geology of the mountains and hills of the
bay region are very complex. Sedimentary rocks predominate. Many
of these are highly twisted, folded, and faulted, and they range in age



12 SOTL SURVEY SERIES 1041, NO. 17

from the Jurassic to the Quaternary and Recent periods (9). In
many places igneous material has been intruded.

The principal rock formation of the Santa Cruz Mountains within
the Area is sedimentary and belongs to the Franciscan group. This
formation is of somewhat questionable age but is generally accepted
as Jurassic. Branner, Newsom, and Arnold () stated that:

The formation is characteristically metamorphic, although large areas of
unaltered rocks are found within it. It consists of sandstone, shale, limestone,

chert, schist, and gnelss. It i{s associated at many places with serpentine,
which intrudes it in the form of dykes and large masses.

The ridge southwest of Saratoga along the Castle Rock County line
consists of Oligocene (San Lorenzo formation) and lower Miocene
(Vaqueros sandstone and Monterey shale) marine sediments.

Next to the valley floor and extending as a narrow strip from Palo
Alto to Los Gatos are unconsolidated or slightly consolidated
Quaternary and upper Pliocene fresh-water sediments largely of the
Santa Clara formation (7). Other geologic formations of minor ex-
tent in the western part of the Area are: Middle Miocene and Upper
Cretaceous marine sediments and Miocene volcanics southwest of Palo
Alto; middle and lower Pliocene sediments southwest of Los Altos;
Upper Cretaceous and Upper Eocene sediments and Jurassic ultra-
basic intrusives (serpentinaceous rocks) largely forming the Santa
Teresa Hills; Jurassic ultrabasic intrusives near New Almaden; mid-
dle Miocene sediments east of Los Gatos; and a narrow area of Juras-
sic ultrabasic intrusives following the San Andreas fault line from
near Alma College to the headwaters of Stevens Creek.

On the eastern side of the valley, the hills within the Area are com-
posed principally of upper Miocene marine sediments, although south-
east of Evergreen, Lower Cretaceous sediments predominate. Near
East San Jose a few small areas of Jurassic ultrabasic intrusives and
middle Miocene and Lower Cretaceous sediments occur. Next to the
valley floor from near Evergreen to East San Jose are Quaternary and
upper Pliocene sediments. The Edenvale and Lick Hills are com-
posed almost entirely of Jurassic ultrabasic intrusives. Farther east
(outside the Area) the Diablo Range consists principally of the Fran-
ciscan formation.

Major fault lines occur on both sides of the valley. The San
Andreas Fault, the most important one, lies just east of the crest of
the Santa Cruz Mountains near Wrights (Wright) and Alma College
and along the upper part of Stevens Creek. The San Andreas Fault
leaves the Area southeast of Wrights and lies just west of the crest of
the Santa Cruz Mountains. The earthquake that caused so much de-
struction in San Francisco in 1906 originated from slippage along this
fault line. On the east side of the valley the Hayward Fault lies near
the eastern edge of the valley floor and extends into the hills to the
south along Dry Creek. The Calaveras Fault branches eastward from
the Hayward Fault east of Morgan Hill and runs generally north-
ward along the eastern base of the hills that form the eastern bound-
ary of the Area.
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Minerals or rocks of economic importance in the Area are chiefly
cinnebar, from which quicksilver is obtained (Guadalupe and New
Almaden mines), and limestone that is used in making cement. Be-
tween 1878 and 1886 about 80,000 barrels of paraffin-base oil were
taken from wells in Moody Gulch off Los Gatos Creek (17).

In recent years leveling data have shown that the surface of a large
section of the valley within the Area has subsided to some degree.
The first precise level passing through San Jose, and through the
area which later developed into the zone of recession, was made in
1912. In 1920 a second precise level was made that showed a dis-
crepancy at San Jose of 0.4 foot. This discrepancy was considered
a survey error. Releveling in 1932-33, however, showed a lowering of
0.5 foot at Palo Alto and 4.1 feet at San Jose. This difference, of
course, could not be attributed to error, and work was begun on a
gystem of levels, now being taken annually by the Coast and Geodetic
Survey, that would show the extent and degres of recession.

Tolman and Poland (£2) have summed up the data so far obtained
in a report dealing largely with recession of the ground-surface and
the ground-water depression in the valley. In this report they show
the recession area as roughly oval—one end of it enclosing San Jose
and the other lying about 3 miles northeast of Palo Alto. This area
covers the zone of former artesian flow (4) (fig. 4). The regions of
greatest subsidence occur near or within this zone at San Jose and
Moffett Field. Maximum sinking has occurred at San Jose, where
the difference in elevation between 1912 and 1937 amounted to 5.57
feet. Between 1934 and 1937 a drop of 0.8 foot occurred at San Jose
and a drop of 0.9 foot occurred near Moffett Field. Tolman and
Poland make the following summary of data available to date:

(1) Ground-water depression in the Santa Clara Valley has affected an area
of about 200 square miles.

(2) The depression represents a volume of 44,480 acre-feet for the period
193437, and for the period 191937, of 232,000 acre-feet, which is approximately
15 percent of the quantity of water pumped during these periods.

(3) The sinking is limited to areas underlain by dense blue clay.

(4) No sinking has occurred within areas where water-table conditions
exist, or in areas underiain by more than 40 percent of sand and gravel.

(5) The areas of maximum sinking contain deep wells (two at Moffett Field
1,000 feet deep, and one in San Jose 1,500 feet deep, and others 1,000+ feet deep.

(8) The areas of maximum sinking are areas of maximum well-production.

(7) The “rising” of casings is common In the sinking area. Many of these
casings have risen two to three feet above ground-surface. This rising registers
the compaction of materials between bottom of well-casing and ground-surface.

(8) Sinking of ground-surface virtually ceased in 1937, three years after
spreading operations were initiated by the Santa Clara Water Conservation
?lstrlct, and after a rise in average ground water level of approximately 50

eet.

(9) In 1938-39 there has been a drop of well water levels. This rise and drop
of ground water level is reflected by a rise and drop of land surface, as indi-
cated by the uncorrected survey levels. However, this change in level is not
to be accepted until the surveys are checked and adjusted.

(10) No significant ground movements have been detected along the San
Andreas and Hayward faults. The survey lines show small but irregular
ground-elevations to the east of Hayward's fault, but these are too small and
too irregular to be considered indicative of earth movements along that fault.
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CLIMATE

The climate of the Santa Clara Area is characterized by wet and
dry seasons that coincide with winter and summer. However, because
of its latitude, surrounding mountains, and proximity to the Pucific
Ocean, the Area has mild and equable weather most of the year. The
climate is oceanic, and winds are generally of the land-breeze and sea-
breeze system.

Precipitation varies considerably within the Area and nearby terri-
tory, principally because of relief. Isohyetal lines showing differences
in annual rainfall are given in figure 3 (4). These lines show clearly
the variability in average annual rainfall. There is a general increase
of precipitation from the ocean toward the crest of the Santa Cruz
Mountains, a decrease from these mountains toward the valley, and
then an increase again, but not so great, toward Mount Hamilton and
the Diablo Range.
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F16URE 3.—Location and extent of belts of different rainfall in the Santa Clara
Area and in counties to the north and west. Isohyetal lines indicate lines of
equal rainfall.
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Precipitation and temperature data for 5 stations in Santa Clara
County (23) are given in table 2.° Data for San Jose, Santa Clara, and
Palo Alto represent the valley floor; data for Los Gatos represent the
Western foothill section in the Area; and data for Mount Hamilton
(Lick Observatory) represent the higher eastern mountains. Usually,
about 74 percent of the average annual precipitation of the Area falls
during the months of December, January, February, and March.
January is usually the month of greatest rainfall, and July the month
of least rainfall. July and August are frequently rainless.

TasLe 2.—Normal monthly, seasonal, and annual temperature and
precipitation at five stations in Santa Clara County, California

S8aN Jose, EvevaTioN 95 FEET

Temperature ? Precipitation 3
Month z}bso- Albso- fTotzla,]l fTo'ul:.ll
ute ute or the or the
Average maxi- mini- Average driest | wettest
mum mum year year
°F, °F. °F. Inches | Inches | Inches
December.... . o..o-_- 50. 5 75 22 2. 39 0.78 10. 55
January . . ... ___._ 49. 3 76 22 2.37 . 86 . 50
February. .....__.._.. 52. 8 81 25 2. 53 .61 .70
Winter. - o cceeoaaoo 50.9 81 22 7.29 2.25 11. 75
March_ ool 55. 2 88 30 1. 89 1. 31 5. 80
April . 57.6 92 32 1. 05 .92 .79
- 61. 4 102 35 .43 .11 . 96
Spring. .- ___.___ 68. 1 102 30 3 .37 2.34 7. 55
June. - ____.___ 65. 3 104 38 .10 1. 45 .04
July oL 67.7 103 43 0 0 0
August_ . _____.___ 67.2 102 42 .02 0 0
Summer....___.____ 66. 7 104 38 .12 1. 45 .04
September_ . ._______._ 66. 6 103 39 .07 0 0
October- - ————.__ 62.3 97 31 .67 ® 4. 48
November_ . _____._.__ 56. 0 85 27 1.17 0 1.73
Fall .. ____ 61. 6 103 27 1. 91 ® 6. 21
Year. .o ___. 59.3 104 22 12.69 | 46.04 | 225 55

See footnotes to table on page 18,

®This table also includes data given In annual reports for the California sec-
tion of the U. 8. Weather Bureau to 1953.
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TaBLE 2.—Normal monthly, seasonal, and annual temperature and pre-
cipitation of five stations in Santa Clara County, California—Con.

Pavro Avro, ELEVATION 57 FEET

Temperature ! Precipitation 2
Abso- | Abso- Total Total
Month
lute {lute| for the | for the
Average maxi- mini- Average driest | wettest
mum mum year year
°F. °F. °F. Inches | Inches | Inches
December... ...o----_ 48. 0 75 22 2.94 1. 66 1. 84
January._ _._.____.___ 46. 9 67 23 3. 62 .71 15. 24
February.._...__._.. 50. 4 79 25 3.23 1. 02 3.13
Winter. . ..__.____ 48. 4 79 22 9. 69 3.39 20. 21
March. ... _________ 53. 5 84 30 2.08 .76 5. 67
Aprilo . _______ 56. 1 91 31 .99 . 88 1. 16
BY - e e mm—mae 60. 0 94 36 . 46 . 04 . 44
Spring__._______.___ 56. 5 94 30 3. 53 1. 68 7.27
June. oo 63. 9 102 40 .17 1. 17 .02
July .. 65. 6 100 4| 0 0 0
August. o _____._ 65.0 96 46 . 02 0 0
Summer. . ..._...___ 64. 8 102 40 .19 1.17 .02
September._ .. _._____. 63. 9 99 39 .28 0 0
October- ... 59.9 95 34 .72 .15 .70
November._ . _________ 53. 3 83 31 1. 36 ®) .30
Fall oo oo_._ 59.0 99 31 2. 36 .15 1. 00
Year. . _______ 57. 2 102 22 165.77 | 46.39 | ©28 50
Los Garos, ELEvaTION 500 FEET
December____________ 48. 5 74 26 5. 60 1. 44 2. 66
January. _._________. 47. 4 74 24 6. 61 4. 41 27. 66
February...__.______. 50. 3 82 28 5.78 2. 12 4.79
Winter_ .. ___.____ 48. 7 82 24 | 17.99 7.97 35. 11
March . __________ 53. 1 89 32 4.75 .07 14. 16
April .. 56. 5 94 32 1. 88 3.49 2. 46
BY e amme e 60. 1 103 31 . 82 .02 .59
Spring._. ... ___.. 56. 6 103 31 7. 45 3. 58 17. 21
June. .o oL 65. 1 106 39 .10 .10 .05
Julye oo 68. 2 109 43 0 0 @)
August. o ______ 67.6 104 43 .03 ®) 0
Summer. .. ..__.__.. 67.0 109 39 .13 .10 .05
September. . _____.___ 66. 1 106 40 . 40 . 82 @)
October. . _..______ 61.1 98 37 1. 38 .18 . b5
November. ..__._____ 64.5 86 32 2.76 .34 .70
Fall . _____. 60. 6 106 32 4. 54 1. 32 1. 25
Year. oo 58. 2 109 24| 30.11(712.97 | ¢©53 62

See footnotes to table on page 18,
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TasLE 2.—Normal monthly, seasonal, and annual temperature and pre-
cipitation of five stations in Santa Clara County, California—Con.

MounTt HamintoN (Lick OBsERVATORY), ELEVATION 4,209 FEET

Temperature !

Precipitation 2

Month ;}bso- ;}bso— fTOtgl fTOtgl
ute ute or the | for the
Average| . oxi- | mini- | AVeT®88| driest | wettest
mum mum year year
°F. °F. °F, Inches | Inches | Inches
December_ oo _.. 42. 4 74 14 5. 35 1. 51 33. 84
January . - - caooooo-- 40.3 72 10 6. 49 4. 75 5. 60
February. - eoecceoa-- 40. 6 74 12 5. 01 1. 97 12. 76
Winter. cccacaceaa- 41,1 74 10| 15.85 8 23 52. 20
March_ ceoe oo 42. 5 78 18 4.70 .17 16. 35
April. e 46. 7 79 20 2. 42 4. 61 11. 96
BY - e ec e m——— 52. 6 88 22 1.23 . 08 124
Spring._.ccao____ 47.3 88 18 8. 35 4. 86 29, 55
June. c o ccoe o 61. 3 95 29 .30 .45 3. 85
July .o 70. 2 99 30 .01 0 0
August_ .o ______ 70.1 97 38 .02 0 .15
Summer_ . ..._.____ 67. 2 99 29 .33 .45 4. 00
September_ . _.__ ... 62. 9 96 30 .33 .73 .65
October. .- occeccano-- 55. 7 90 28 1. 38 . 49 3.71
November. . ...___._. 48. 8 88 15 2. 67 . 56 .01
Fall . _.__ 55. 8 96 15 4, 38 1. 78 4. 37
Year oo 52. 8 99 10 28.91 [ 715, 32 890. 12
SANTA CLARA, ELEVvATION 88 FEET
December_._..._...__ 48. 8 80 20 2. 80 0.83 10. 78
January_ - oo __.__ 47.1 78 19 3. 02 .85 . 58
February .o ... 50.5 82 23 2.71 . 69 .48
Winter. . oo __.__ 48. 8 82 19 8. 53 2.37 11. 84
March. oo o 52.7 89 28 2. 54 1.27 5. 82
April. o ... 55. b 94 29 1. 00 .95 .74
BY e e e 59. 6 104 32 .53 .07 .91
Spring._._._______ 55.9 104 28 4. 07 2.29 7. 47
JUNO. oo 63. 6 108 31 .12 .95 .01
JUIY oo 65. 9 111 38 0 0 0
August_ o ._______ 65. 7 103 39 . 03 0 0
Summer. ... .___.. 65. 2 111 31 .15 .95 .01
September___.____._. 64. 5 108 38 .29 0 0
October_ o .cceeooo.. 60. 4 100 30 .75 .01 4. 88
November...._.___.. 54.1 87 24 1. 40 0 2.01
Fall ... 69. 7 108 24 2. 44 .01 6. 89
Year. .. 57. 4 111 19 156.19 | ¢5.62 | %2621

See footnotes to table on page 18.

876177—58——2
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Footnotes for table 2.

! Average temperature at San Jose based on a 47-(§ear record, 1906 to 1953;
Palo Alto on a 30-year record, 1922 to 1952; at Los Gatos, on a 67-year record,
1886 to 1953; at Mount Hamilton, on a 58-year record, 1888 to 1946; at Santa
Clara, on a 67-year record, 1886 to 1953. ighest and lowest temperatures at
San Jose based on a 24-year record, 1907 through 1930; at Palo Alto on an 8-year
record, 1923 through 1930; at Los Gatos on a 34-year record, 1897 through 1930;
at Mount Hamilton on a 42-year record, 1889 through 1930; at Santa Clara on a
34-year record, 1897 through 1930.

3 Average precipitation at San Jose based on an 80-year record, 1874 through
1953; at Palo Alto on a 42-year record, 1911 through 1952; at Los Gatos on a 60-
year record, 1885 through 1953; at Mount Hamilton on a 72-year record, in the

eriod 1881 to 1953; at Santa Clara on a 72-year record, in the period 1881 to 1953.

ettest and driest years at San Jose based on an 80-year record, 1874 through 1953;
at Palo Alto on a 42-year record, 1911 through 1952; at Los Gatos on a 69-year
record, 1885 through 1953; at Mount Hamilton on a 69-year record, in the period
1881 to 1953; at Santa Clara on a 72-year record, in the period 1881 to 1953.

3 Trace.

4 In 1929.

& In 1889.

¢ In1911.

7 In 1923.

8 In 1884.

Average temperatures are fairly uniform throughout the Area, as
can be seen in table 2. The most significant differences are between
the data for Mount Hamilton (Lick Observatory) at an elevation of
4,209 feet and the data for San Jose on the valley floor. San Jose has
the highest average temperature in winter of any of the stations.

Frost data for the same 5 stations (£23) are given in table 3.2 The
average growing season in the valley ranges from 261 to 311 days.
Along the western edge of the valley the average growing season is
a little longer than on the valley floor or in the mountains.

Frost ordinarily does little damage to crops in the valley. Suscepti-
ble crops usually are not grown. Vegetables of the cabbage family
are commonly grown during the winter months or frost period, and
these crops are harmed on%y by very heavy and exceptional frost.
The eastern hills, on which early peas are grown, are mostly in a
frost-free zone. The danger period for apricots, grapes, and prunes is

enerally from the middle of February to the middle of April, and

uring this time smudge pots are used in many orchards and vineyards.
The rare frost occurring “out of season” in April or May seriously
damages most crops in the valley.

Prevailing wind directions at 5 stations are also given in table 3
(23). The valley is shielded on the east from the hot summer winds
of the San Joaquin Valley by the Diablo Range and on the west from
winds and fog from the g‘aciﬁc Ocean by the Santa Cruz Mountains.
At San Jose the average annual wind velocity is 6.8 miles an hour,
and only once during an average year does the wind attain gale
velocity (32 miles an hour).

WATER SUPPLY

Wells are the chief source of water for irrigation in the Area.
Since most of the highly developed agriculture of the valley depends
on irrigation, the importance of an adequate and constant ground-
water reserve cannot be overestimated.

¢ See footnote 5 on page 16.



TaeLe 3.—Frost and wind data at stations in Santa Clara County, California

Killing frost Prevailing wind direction !
: Eleva- Season
Station tion |Length Average | Average [Average Latest | Earliest |Length
of (11::: .‘:f %?:: of | grow- | gatein | datein of
i in ing - - in- -
record spring fall season | SPHRg fall record Spring 2 Isnl:;l, Fall ¢ Z;n, !ﬁﬁu
Feet Years Days Years
San Jose__._...._.. 95 53 | Feb. 4 | Dec. 12 311 | Apr. 7 | Nov. 4 23| NW ([ NW | NW | SE (| NW
Banta Clara_..._.._ 88 54 | Mar. 7 | Nov. 23 261 | June 1} Oct. 17 16 | NW | NW | NW S NW
Palo Alto_________ 67 30 | Feb. 15 | Dec. 3 291 | Apr. 10 | Oct. 29 9( NW | NW | NW | NW | NW
Los Gatos_______. 500 46 | Feb. 11 | Dec. 14 306 | Apr. 30 | Oct. 28 24 N N N N N
Mount Hamilton | 4, 209 49 | May 15 | Nov. 7 196 | June 24 | Oct. 2 24 N NwW N N N
(Lick Observa~
tory).¢
1 Taken from summary records of 1930. 4 Fall—September, October, November.
1 Spring—March, April, May. 5 Winter—December, January, Februaré.
8 Summer—June, July, August. ¢ Qutside Area but within Santa Clara County.
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According to Clark (4), and also Tibbets and Kieffer,” the ground
water of the valley is supplied almost entirely by rainfall on the valley
and surrounding mountains. The chief percolation takes place from
those parts of stream beds near the rim of the valley. Clark estimates
that tEe normal annual recharge of the ground water in the part of
the valley covered by the Santa Clara Area is about 1 acre-foot per
acre, and Tibbetts and Kieffer give estimates of annual percolation as
125,800 acre-feet maximum; 18,200 acre-feet minimum; and 76,500
acre-feet average.

With the development of agriculture on the valley floor and the
greater dependence on irrigation for normal and continuous crop
Eroduction, the draft on the ground-water reservoir increased and

uctuations in the water level were viewed with apprehension. Hunt
makes the following statements in a report of the Santa Clara Valley
Water Conservation District.?

By 1912 the pumping draft was heavy enough to cause a decline in water
levels whenever the yearly rainfall was less than normal. Although the levels
rose during the wet years of 1915 and 1916, from then on they fell steadily
until 1934. In 1920 the water was 30 feet lower than in 1913, causing the
formation of the ‘Santa Clara Valley Water Conservation Committee’ who
engaged Fred H. Tibbets and Stephen E. Kieffer, civil engineers of San Fran-
cisco, to investigate the water resources of the valley.

The investigators concluded that, although draft had not at that time
exceeded normal natural replenishment and, although the observed water
table declines were in the nature of fluctuations rather than a permanent
trend, a yearly average deficlency of about 82,000 acre-feet would occur by
the time the valley was fully developed and the water level decline would then
be permanent unless means were taken to replenish the supply.

In 1929 the Santa Clara Valley Water Conservation District, essen-
tially covering the valley floor included in the Santa Clara Area, was
formed. At the request of the district, the State Division of Water
Resources between 1930 and 1933 investigated ground-water condi-
tions and means of developing a sufficient and constant replenishment
of the ground-water reservoir (3). This investigation showed that the
average ground-water level had dropped 95 feet between 1915 and
1933. It also determined that ground-water levels could be restored
by conserving waste water and using it to replenish the underground
supply.

unt further states that by 1932, “. . . ground-water levels had

receded alarmingly, orchards depended on irrigation for proper bear-
ing, pumping costs were staggeringly high and conservation measures
were plainly indicated.” Water conservation plans of the district were
carried out in 1935 and 1936. Five storage dams, controlling about
35 percent of the total normal runoff, were built on the major streams
of the valley. These reservoirs and their capacities are given below.

Reservoirs: Acre-feet
Stevens Creek____ 4, 000
Guadalupe 38, 500
New Almaden 2,000
Calero 9, 600
Coyote 30, 000

Total 49, 000

* TrepeETTS, F. H. and KIEFFER, S. E. REPORT TO THE S8ANTA CLARA VALLEY WATER
CONSBERVATION COMMITTEE. 1921. [Unpublished.]

*HuNT, G. W. DESCRIPTION AND RESULTS OF OPERATIONS OF THE SANTA CLARA
WATER CONSERVATION DISTRICT'S PROJECT. 1940. [Unpublished.]
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Only floodwaters are stored in these reservoirs, and no storage is made
until streams begin to waste into the bay. Calero Reservoir (pl. 1)
stores water mainly from Alamitos Creek (New Almaden Creek), the
water being diverted to the dam by a canal. All of these reservoirs lie
within the Santa Clara Area (see fig. 2) except Coyote Reservoir,
which is located in the mountains northeast of Gilroy.

After these dams were constructed, considerable regulation of the
flow of water onto the valley floor was found possible. The next ste
was supplying the ground-water reservoir with some of the store
water, which normally would have drained into the bay mainly as
waste water. To accomplish this the district constructed percolation
dams along the creeks in strategic places where it was estimated the
greatest percolation would result. All of the creeks with storage reser-
voirs, except Stevens Creek and Los Gatos Creek, have percolation
dams or areas. Stevens Creek has a stream bed of naturally high
absorption rate and capacity.

From 19335 to 1939, Hunt estimated that through the district’s water
conservation measures 174,000 acre-feet of water were added to the
ground water above the normal natural absorption, and that the con-
sequent rise of the ground-water level saved $715,000 in pumping costs
for the farmers of the district.

Lines of equal elevation of ground-water level in the valley in the
fall of 1938 are shown in figure 4, which was taken from data supplied
by the district. At this time the average depth to ground water as
measured in wells was 94 feet. The depths varied, however, from zero
or only a few feet near tideland to as much as 250 feet near the hills,
The lines of equal elevation of ground-water level are not constant;
the principal variations are due to changes in seasonal rainfall. How-
ever, the operation of the storage and percolation dams should reduce
the amount of annual fluctuation considerably. Besides the annual
fluctuation, there is also a seasonal fluctuation of ground-water level
caused chiefly by pumping. Generally from the middle of May to
the middle of June the ground-water level drops rapidly, normall
about 10 or 15 feet, since the greatest draft is made during this period.
The water conservation district estimated that in 1939 there was a total
draft of 89,800 acre-feet on the ground-water reservoir.

The area that formerly had artesian wells (4) is shown in figure 4.
At one time in this Area many wells flowed at least intermittently
during the year. Asthe ground-water level in other parts of the valley
dropped, most of these wells ceased flowing completely. In the last
few years, however, some wells that were being pumped are now
flowing again,

Except for Palo Alto, the principal cities of the Area are supplied
with gravity water from smaller reservoirs in the Santa Cruz Moun-
tains. The chief watershed is that of Los Gatos Creek, where the
San Jose Water Works bought the entire village of Wrights in 1936
to safeguard the quality of tﬁe water. Wells also have been developed
to supplement the mountain water in emergency or during a prolonged
dry Spel'iod. Palo Alto obtains part of its water from the same sources
as San Francisco; namely, Hetch-Hetchy Reservoir in the Sierra
Nevada and Calaveras Reservoir in Alameda and Santa Clara Coun-
ties. Well water supplements reservoir water in Palo Alto.
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uiLes 77/ AREA OF FORMER ARTESIAN FLOW
~:: BOUNDARY OF VALLEY FLOOR

FI6URE 4.—Lines of equal depth to ground water in the Santa Clara Valley, as
measured in the autumn of 1938 ; this area formerly had artesian flow in wells,

VEGETATION

If definite correlations between soil type and vegetation type in
this Area are found, they are mentioned 1n this report in the descrip-
tions of the soil types. The valley floor and adjacent low foothills
are mostly in cultivation, but the mountains and hills within the Area
are covered by a varied natural vegetative growth. In general, be-
cause of more rainfall, the Santa Cruz Mountains have a more lux-
uriant natural vegetation than the hills in the eastern part of the Area
(pl. 2, 4 and B). The vegetation of both of these upland sections
creates a definite fire hazard during the dry season of summer and
early fall. Fire lookout stations are on Copernicus Peak, Loma
Prieta, and Bielawski Mountain (west of Los Gatos just in Santa
Cruz County). The county forest ranger station is located near
Alma College along Los Gatos Creek.
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VEGETATION ON THE SANTA CRUZ MOUNTAINS

The vegetation types mapped in the western part of the Santa
Clara Area are shown in figure 5, which is based on Jensen’s report
on the vegetation of the Santa Cruz Mountains (10{. The vegeta-
tion types and the predominant plantsin each are as follows:

Grassland.—This type consists predominantly of annual grasses
such as slender oat or wild oat (Avena barbata), soft chess or soft
cheat (Bromus mollis), ripgut grass (B. rigidus), and foxtail fescue
(Festuca megalura). In a few places the perennial purple needle-
grass (Stipa pulchra) occurs in considerable abundance. Commonly

MILES

ALVISO

CULTIVATED
BT GRASSLAND
R BRUSH OR GHAPARRAL
WOODLAND
WOODLAND-GRASS
REDWOOD-DOUGLAS FIR
DOUGLAS FIR

Freuse §5.—Vegetation types in the western part of the Santa Clara Area,
California.
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associated with the grasses are herbs such as alfileria or redstem
filaree (E'rodium cicutarium), long heronbill (£. boirys), and Cali-
fornia burclover (Medicago hz'spz'ja).

In winter and spring the grasses predominate, but the herbs gen-
erally are more conspicuous during late summer and autumn. Much
of the grassland of the mountains is on areas that have been cleared
and cultivated and then abandoned. A few of these abandoned areas
are slowly reverting to brush, woodland, and even timber.

Brush and chaparral.—This vegetation type consists of shrubs that
are more or less hard and woody. Various associations include East-
wood manzanita or manzanita (drctostaphylos glandulosa), Cali-
fornia scrub oak (Quercus dumosa), scrub canyon live oak. (@. chrys-
olepis), Jimbrush (Ceanothus sorediatus), birchleaf mountain
mahogany or hardtack (Cercocarpus betuloides), Christmasberry or
toyon (Photinia arbutifolia), poison-oak (ZToxicodendron dwver-
#ilobum), California buckthorn or California coffeeberry (Rhamnus
californica), oceanspray or creambush (Holodiscus discolor), chamise
(Adenostoma  fasciculatum), and chaparral-pea (Pickeringia
montana).

In general the growth is very dense, varies from 4 to 10 feet in height,
and occupies soils and sites not favorable for the production of commer-
cial timber. Thistype provides an effective watershed cover, but it also
creates a fire hazard.

Woodland.—These forests of various broadleaved or hardwood trees
form fairly dense closed-canopy stands. Predominant species are coast
live oak (Quercus agrifolia), California black oak (@. kelloggii), can-
yon live oak or maul oak (. chrysolepis),highland live oak or interior
live oak (@Q. wislizenii), Pacific madrone or madrone (Arbutus men-
ziesii), tanoak (Lithocarpus densifiora), and California-laurel (Um-
bellularia californica).

Heights of frees vary from 15 to 50 feet and diameters from 6 to 35
inches. Generally an understory of shrubby or herbaceous vegetation
is present. Some of the area now in woodland is potential redwood and
Douglas-fir land, but the woodland has taken over areas where the
conifers were removed either by logging and fire, or fire alone. Besides
being an excellent watershed cover, the trees of this type produce a
hard wood that is very good for fuel. Madrone has been used for
making charcoal, and tanoak bark for making tannin.

Woodland-grass—This type has open stands of woodland trees, and
the intervening spaces are occupied by grasses and other herbaceous
plants. The trees are principa]lj' coast live oak, California black oak,
California blue oak (Quercus douglasii), and valley white oak (.
lobata). The herbaceous vegetation is similar to that in the grass-
land vegetation type. These areas are used principally for grazing.

Redwood-Douglas Fir—These stands contain bot{n redwood %Se-
quoia sempervirens) and Douglas-fir (Pseudotsuga menziesii). Either
of these species may make up 20 percent or more of the total stand.
Tanoak, madrone, coast live oak and highland live oak are generally
associated with this type, as is also an undergrowth of such shrubs as
California hazel (Corylus californica), blue myrtle or blueblossom
éOeanoﬂzw thyrsifiorus), poison oak, California dewberry or Cali-

ornia blackberry (Rubus vitifolius), and box blueberry or California
huckleberry (Vaccinium. ovatum.). Several fern species are also com-
monly present.
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The trees of this type are young, mainly between the ages of 40 and
80 years. They normally vary in height from 60 to 130 feet and in
diameter from 8 to 36 incges. There are 2,590 acres of this type within
the Santa Clara Area.

Douglas-fir—This type consists of stands of Douglas-fir in which
redwood, if at all present, makes up less than 20 percent. Tanoak, ma-
drone, highland live oak, and canyon live oak are common associates
either in the understory or as an important part of the canoq. A
dense undergrowth is af;o usually present; it includes ferns and such
shrubs as California hazel, poison oak, box blueberry, California dew-
berry, and thimbleberry (Zubus parvifiorus).

This vegetation type consists ofp young timber, mainly 40 to 80 years
old. Heights vary from 60 to 130 feet and diameters from 10 to 25
inches. The t;otaly area of this type within the Santa Clara Area is
3,390 acres.

Large acreages of conifers grow outside the Area on the western
slopes of the Sglenta Cruz Mountains. However, of the original total
of 254,280 acres of timber in the Santa Cruz M’ountains, only 27,440
acres, or 10.8 percent, at present consists of virgin timber. The re-
maining area consists of 136,960 acres of young-growth timber and
89,880 acres of deforested land. Virgin stands of redwood occur on
a few scattered stream-bottom flats, mainly in Santa Clara County.
These trees generally vary from 175 to 225 feet in height and from 3
to 10 feet in diameter, although some reach heights of 300 feet and
diameters of 15 or more feet. Virgin stands of Douglas-fir occur
mainly in San Mateo County; the trees generally vary from 150 to
180 feet in height and from 2 to 4 feet in diameter.

The original woodland and forest area covered 17,020 acres, of which
5,980 acres, or 35 percent, now consists of timber that is mostly too
young to have commercial value. In general, the young timber rep-
resents natural regrowth on areas where the original stands were re-
moved by logging or fire.

Jensen (/0) states that water-powered and early steam sawmills
operated within the Santa Clara Area between 1842 and 1874. These
were located along upper Los Gatos Creek and near the headwaters of
Campbell, Los Trancos, and Uvas Creeks. Steam-powered sawmills,
which operated between 1876 and 1905 and with which ox-logging
methods were used, were located near the headwaters of Los Gatos
and Uvas Creeks. One modern mill, in which steam-powered logging
methods were used, operated from 1906 to 1935 near the headwaters
of Los Gatos Creek. At the time of the survey there were no major
sawmills operating within the Area, although a few were operating
in Santa Cruz and San Mateo Counties.

VEGETATION ON THE EASTERN HILLS®

Vegetation on the eastern hills within the Area consists principally
of annual grasses and herbs. The predominant species are generally
the same as those of the grassland type on the Santa Cruz Mountains.

A few areas of brush, chiefly California sagebrush (Artemisia cali-
{orm'ca), chamise, and coyote brush or kidneywort (Baccharis pilu-

aris), occur principally on Monument Peak, along the sides of Alum

® Names of predominant species on the eastern hills and valley floor supplied by
the Biology Department of San Jose State College.
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Rock Canyon, and on the Edenvale Hills. The brush generally oc-
cuKms steep slopes and very shallow and poor soils.

few small areas of woodland occur on slopes of northern exposure
and along streams. The chief species are coast live oak, canyon live
oak, Pacific madrone, and California-laurel. The areas of woodland-
grass that also occur consist of representative species of woodland and
grass already listed.

VEGETATION ON THE VALLEY FLOOR

Before cultivation began in the valley, the original parklike vege-
tation consisted of large scattered valley white oaks and coast live
oaks and grass in the intervening spaces. Such a type of vegetation
was especially common on the well-drained soils on alluvial fans in the
southern and western parts of the Area. Herbaceous plants and

rasses predominated on the poorly drained black clay soils closer to

e bay and also in the eastern part of the Area. At present the
natural vegetation remains chiefly on tideland and on alkali soils next
to tideland. Tidal marsh supports herbaceous plants; cordgrass
(Spartina foliosa), pickleweed or samphire (Salicornia am?)z'qua) ,and
alkali heath (Frankenia grandifolia) predominate. In alkali areas
next to tideland, pickleweed, saltgrass (Distichlis spicata), and brass-
buttons (Cotula coronopifolia) are common.

A few plantings of eucalyptus are scattered over the valley floor
and in the hills.” These plantings are mostly associated with resi-
dences and real estate developments. Fields that have not been cul-
tivated for some time develop a cover of grasses and weeds, which are
discussed in the section on agriculture.

HISTORY OF SETTLEMENT AND DEVELOPMENT *

Spanish explorers under Gaspar de Portolo discovered the Santa
Clara Valley in 1769. In 1777, a year after the founding of Mission
San Francisco de Asis Dolores, the Franciscan Padres established
Mission Santa Clara de Asis on the Guadalupe River just north of
the present city of Santa Clara. That same year Pueblo de San Jose
de Guadalupe (later the city of San Jose) was established as one of
the first civil settlements in California. The nearest source of food sup-

lies for the soldiers protecting the missions of San Francisco and
}S)anta Clara was Mexico, and the Pueblo was established primarily to
assist the missions in growing crops to take the place of this distant
food source.

The mission at Santa Clara, and also the Pueblo, prospered. Mission
San Jose de Guadalupe Sin Alameda County? was founded 12 miles
north of Mission Santa Clara in 1797, and it also became firmly estab-
lished.

Although California was part of Mexico until 1848, at least two
men from the United States, John Gilroy (Cameron) and Robert
Livermore, had settled in the valley as early as 1814 and 1816. In
March 1846, an American exploration party, headed by John C.
Fremont and Kit Carson, entered the valley. However, American

¥ Much of the information in this sectlon is derived from histories of San
Jose and Santa Clara County (8, 17).



SANTA CLARA AREA, CALIFORNIA 27

settlers did not begin to arrive in increasing numbers until the dis-
covery of gold and the acquisition of California by the United States.

The first state convention of California met at Monterey in 1849
and chose San Jose for the State capital, but Sacramento was later
chosen. Santa Clara County is one of the original counties estab-
lished when California became a State in 1850, and San Jose has been
the county seat from the establishment of the county.

The population of the county grew as the agriculture of the valley
developed. Agricultural development was advanced by the com-
pletion in 1864 of the San Francisco and San Jose Railroad (later
taken over by the Southern Pacific Company), the early rapid growth
of San Francisco and California, the completion of the transconti-
nental railroad, and the development of refrigerated railroad cars.

Population figures from the United States Census for 1930, 1940,
and 1950 for Santa Clara County and the incorporated cities within
the Area, are given in table 4. No exact figures for the population
of the Santa Clara Area are available, but an estimate was obtained
that is based on census figures for judicial townships of the county.
According to this method, the population of the Area in 1950 was
about 270,000, or more than 90 percent of the total population of
the county. The population is not uniformly distributed ; 1t is greatly
concentrated on the valley floor. The 1950 census figures for Santa
Clara County, which covers 1,305 square miles, give an average density
of 222.6 persons a square mile.

TaBLE 4—Population in stated years of Santa Clara County and in-
corporated cities within the Santa Clara Area, California

Area 1930 1940 1950
Santa Clara County. .. cceeocaaooo__ 145,118 | 174, 949 290, 547
San JoBe. - oo ememeeeeee 57, 651 68, 457 95, 280
Palo Alto. oo e ee e 13, 652 16, 774 25, 476
Santa Clara. . oo oo 6, 302 6, 650 11, 702
Mountain View. . .o e_ 3, 308 3, 046 8, 5663
Los Gatos. oo 3, 168 3, 6597 4, 907
SUDNYVAlO. o v e e 3, 094 4,373 9, 829
AlVISO . o e e oo 381 877 662

San Jose is the center of the industrial and agricultural activities of
the Area. Itisone of the important fruit-packing and canning points
in California. San Jose State College also marks it as an important
educational center for the Area. Palo Alto, incorporated in 1894,
originated with the founding of Stanford University in 1887. Today
it 13 a well-known residential area and one of the important educa-
tional centers of California.

Santa Clara, incorporated in 1862, is an important fruit-packing
point in the Area, and like San Jose and Palo Alto, it is a well-known
educational center. Santa Clara University, founded by the Jesuits
in 1851 as Santa Clara College, was one of the first institutions of
higher learning established in the State.

ountain View, incorporated in 1902, is an important shippin
oint for the Area. A large printing and publishing plant is locateﬁ
ere. Sunnyvale, incorporated in 1912, is another important indus-
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trial and shipping point for the Area. Both Sunnyvale and Mountain
View are located near Moffett Field, a military flying base.

Los Gatos, incorporated in 1887, is well known for its equable
climate and is principally a residential and recreational center.
Alviso, incorporated in 1852, was an important water transportation
terminal until the coming of the railroads, which greatly reduced
freighting by water to San Francisco and other bay points.

Other towns in the Area are Milpitas, located 1n a vegetable and
rain-hay producing section; Saratoga, noted for its annual blossom
estival ang like Los Gatos a residential and resort center; Campbell,

loclated in the fruit-growing section; and Los Altos, chiefly a residen-
tial center.

TRANSPORTATION FACILITIES AND MARKETS

The Area is served by two transcontinental railroads, the Southern
Pacific and the Western Pacific Companies. Deep-water ports at San
Francisco and Qakland are connected by rail with San Jose. All of
the incorporated cities of the Area are connected by railroad. Bus
service is available at all cities and towns.

U. S. Highway 101, which connects San Diego, Los Angeles, San
Francisco, Portland, and Seattle, passes through the Area and the
cities of San Jose, Sunnyvale, Mountain View, and Palo Alto. From
San Diego to San Francisco this part of the highwa has long been
known as El Camino Real. A four-lane highway, U. S. Highway 101
Bypass or Bayshore Highway, from San Francisco to San Jose, fol-
lows the edge of San Francisco Bay for much of its distance, and most
of the “through traflic” travels by this route. State Highway 17 con-
nects San Jose with Oakland and Santa Cruz and passes through
Milpitas and Los Gatos. State Highway 9 terminates at Milpitas
and Santa Cruz; it passes through Alviso, Sunnyvale, and Saratoga.
State Highway 5, or Skyline Boulevard, from San Francisco follows
along the crest of the Santa Cruz Mountains to Highway 9. Numer-
ous paved county roads crisscross the Area and allow easy and direct
transportation by truck and automobile between points in the Area
or to points outside the Area. '

Commercial airports are located near San Jose and Palo Alto. The
San Frahcisco municipal airport is 38 miles from San Jose on U. S.
Highway 101 Bypass. Moffett Field, one of the important military
flying fields and the site of the Ames Aeronautical Research Labora-
tory, lies about 8 miles northwest of San Jose. The hangar that origi-
nally housed the Navy dirigible, U. S. S. Macon, is part of the equip-
ment of this field. A few private airports are also located in the Area.
Yacht harbors are located at Alviso and near Palo Alto on San Fran-
cisco Bay. Little commercial use is made of these ports at present.

Much of the agricultural produce of the Area is marketed within a
radius of 50 miles from San Jose. This is particularly true of fresh
vegetables, fresh fruit, and dairy and poultry products. Fresh fruit
has, besides bay-area and Pacific Coast markets, important eastern
markets. Dried and canned fruit, canned vegetables, and wines nor-
mally have national and international markets. About 25 percent of
the garden seed grown in the Area is normally exported to Europe,
India, and Argentina. More detailed information concerning markets
is discussed under individual crops in the section on agriculture.
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HOME AND COMMUNITY IMPROVEMENTS AND RECREATIONAL
FACILITIES

Two universities and a State college lie within the Area: Stanford
University near Palo Alto, Santa Clara University in Santa Clara, and
San Jose State College in San Jose. St. Joseph’s College near Los
Altos, and Sacred Heart Novitiate and Alma College in the hills above
Los Gatos are theological schools. The Lick Observatory of the
University of California is located outside the Area, 26 miles by road
from San Jose, on the summit of Mount Hamilton in the northeastern
part of Santa Clara County.

Public schools in San Jose and the county include kindergartens, ele-
mentary schools, junior high schools, senior high schools, and a junior
college. In rurall areas an extensive school-bus system provides easy
access to schools for children living in nearly every part of the Area.
In addition to public schools, there are a number of private schools
within the Area. Many denominations have churches in the county.

Electric power is supplied to the Area from hydroelectric plants in
the Sierra Nevada. Electric power is available to all homes in incor-
porated cities, and according to the Pacific Gas and Electric Company,
about 99 percent of the rural homes in the Area are continually sup-
plied with electricity. In 1950,4,764 farms ref)orted having electricity
in Santa Clara County. Natural gas for fuel is supplied to the cities
and adjacent areas through pipes from the Kettleman Hills oilfields
in the San Joaquin Valley. Ii)n 1950, 3,476 farms in Santa Clara
County reported having telephones, 4,436 farms reported having 7,518
automobiles, and 2,965 farms reported having 4,379 tractors.

Most rural homes in the Area have nearly as many conveniences as
urban homes, and many rural sections on the valley floor and along
the edge of the hills and mountains have gradually assumed a more
suburban character. The mild climate and the convenient transporta-
tion throughout the Area and to San Francisco have made this an
important residential area. In 1950 there were 4,436 farms reported
on a hard-surface road; 142 on a gravel, shell or shale road; and 177
on a dirt or unimproved road.

The county maintains two recreational parks in the Area, Alum
Rock Park and Stevens Creek Park. The district storage reservoirs
in the Area are used for swimming and boating. Golf courses are
located near Palo Alto, Los Altos,gLos Gatos, Evergreen, and East
San Jose. Other recreational opportunities in the Area are yachtin,
on San Francisco Bay; trout fishing in Stevens, Guadalupe, Uvas, an
Llagas Creeks; horseback riding, particularly near Alum Rock Park
and Los Gatos; and deer hunting in the mountains just east of the
Area. The Santa Cruz Mountains, particularly the timbered parts,
have long been summer recreational areas. Many summer homes are
located in the Los Gatos Creek drainage area and elsewhere in the
mountains.

INDUSTRIES

The most important argicultural industries are the canning and
packing of fruits and vegetables. The canning and Facking plants
ex::]ploy thousands of men and women at the peak of the season in
J

y and August.
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There are a number of creameries and cheese factories in the Area.
Wineries annually produce millions of gallons of wine; zinfandel, bur-
%undy, port, sauterne, and champagne are the principal wines made.

housands of head of beef cattle are slaughtered each year in the Area.
An important industry connected with agriculture is the manufactur-
in%‘of equipment for canneries and orchards.

he manufacturing of cement is one of the most important of the
nonagricultural industries. Portland cement was at first produced
at the Permanente plant near Monte Vista, largely for the Shasta Dam
project in the northern part of the Sacramento Valley. Other im-
portant nonagricultural industries are pottery making, the manufac-
turing of massive machinery and castings, planing mills, salt works,
and printing and publishing.

OF more historical than present importance is the New Almaden
quicksilver mine near the town of New Almaden. This mine is said to
have been first seen by a white man, Jose Berryessa, in 1824 (17).
It was thought at first that the mine contained silver, and little atten-
tion was paid to the cinnabar. When silver was not found the mine
was soon abandoned. It wasnot until 1845 that the red rock was found
to contain quicksilver, and mining was started. The mine passed
through various ownerships and developed, between 1860 and 1880,
into one of the important quicksilver mines of the world. In more
receﬂt ears, however, the mine has been either inactive or only slightly
worked.

AGRICULTURE

As far as is known, the Indians that occupied the Santa Clara
Valley before the white men came practiced very little or no agricul-
ture. The mild climate and abundant game, fish, herbs, and berries
made agriculture unnecessary.

The earliest agriculture in the Area was planned to make the
newly established missions at San Francisco and Santa Clara and
the Spanish soldiers in the region independent of supplies from
Mexico (see section, History of Settlement and Development). In
1777, through a land grant made by the Spanish king, 66 persons
settled on the equivalent of about 60 acres and founded Pueblo de San
Jose de Guadalupe, later known as the city of San Jose, for the
purpose of growing crops and breeding livestock. Pear, olive, and
other fruit trees, grapevines, vegetable seeds, flowering plants, grain
seeds, oxen, horses, cows, sheep, and goats were brought from Mexico.
By 1800, besides grain and livestock, enough fruit was grown to sup-

ly the needs of the community, and by 1805 more fruit than could Ee
gis osed of was being grown.
ollowing the secularization of church property in 1934, the inten-
sive and self-sufficient type of agriculture that had developed around
Mission Santa Clara and the Pueblo was allowed to deteriorate.
Large ranchos were established from land grants, and soon cattle and
horse raising became the dominant agricultural pursuit of the Span-
ish and Mexican landowners.

After the annexation of California by the United States in 1848
many of the large land grants were gradually subdivided and sold
to American settlers. The growing of hay and grain became the prin-



SANTA CLARA AREA, CALIFORNIA 31

vipal agriculture on the valley floor, although small orchards and
vineyards, many of which originated from the old Mission stock,
were scattered among the fields.

Fruit growing on a commercial scale began in 1856 when Louis
Pellier introduced from France the Petit Prune d’Agen, more com-
monly known as the French prune. Fruit-tree nurseries were es-
tablished near San Jose, and orchards be%an to expand, although
ha% and grain were still the dominant crops for years.

he first dried prunes were shipped from the Area in 1867, when
500 pounds for eastern markets were sent around Cape Horn in a
clipper ship. The completion of the transcontinental railroad gave the
first great impetus to fruit growing and shipping. Other encourage-
ments to fruit growing were the development of the canning industry,
begun in the Area in 1871, and the development of refrigerated rail-
road cars for fresh fruit shipments. Shipment of fresh fruit began
in 1875,

CROPS

At present the dominant agriculture of the Area and of Santa
Clara County is the raising of fruit (pl. 3, 4). Prunes, the chief
crop, occupy more acreage than all other fruits combined and more
acreage than any other group of crops, including hay and forage
crops. Vegetables are also important; the county ranked fifth among
the 51 counties in the State growing ve%etables commercially in 1949
(pl. 3, B). The acreages of the Frincipa crops in the county are given
in table 5, and the number of fruit and nut trees and grapevines of
bearing age in table 6. With increased use of land for industries and
for dwelling houses, the number of fruit trees decreased sharply be-
tween 1940 and 1950.

TaBLE 5.—Acreages of the principal crops in Santa Clara County,
Calif., in stated years

Crop 1929 1939 1949
Small grains threshed or combined:

Y1 S 794 710 1, 000
OBt oo o o e ceecmececcm————a 36 750 189
Barley. e 2,266 | 4,561 10, 447
Hay, total t e 31,623 | 27,863 | 22, 491
Alfalfa_____ ... 8,798 | 5,211 2,576
Clover or timothy_.________________________ 31 218 37
Grains cut green 16, 626 18, 563
Wildhay. . oo . 3, 230 717
Otherhay ! __________.._____. 4,108 | 2,578 598
Irish potatoes harvested for sale or home use__.__. 386 88 145
COTD . o e e e 369 506 210
Sugar beets harvested forsugar_ ____.___.________ 110 | 6, 169 4, 078
Vegetables harvested forsale__ . _____._______.___ 12, 577 | 15,606 | 25, 637

Strawberries and other small fruits harvested for
BALe e 865 802 1, 600

! Does not include sorghum hay.
1 Does not include acres for farms with less than 10 bags harvested.
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TaBLE 6.—Number of sz’t and nut trees and grapevines of bearing age

in Santa Clara County, Calif., in stated years
Crop 1930 1940 1950
Number Number Number
Apple trees_ oo 59, 237 35, 262 16, 099
Apricot trees._ - o oo oo eeecaeen—- 1, 368, 296 |1, 344, 636 | 1, 231, 216
Cherry trees. oo cccccmeecan 127, 880 161, 448 183, 631
Figtrees. oo v meccemceeeeeeem 3, 641 19, 038 2, 377
Olive trees . o o e oo e e e eemeee 3, 633 3, 636 4, 066
Peach trees___ o e 122, 719 50, 112 22, 751
Pear trees. - o e eeceeeae 610, 383 877, 524 638, 917
Plum and prune trees_ ..o <o 5, 326, 074 (4, 403, 626 | 3, 534, 733
Citrus trees. o oo 1, 935 3,735 3, 766
Walnut trees. - - oo c oo e 103, 139 | 194, 683 321, 167
Almond and other nut trees____ - o __.__.. 14, 188 6, 228 9, 062
Grapevines. _ . oo 4, 044, 362 (2, 976, 897 | 3, 019, 284

TREE FRUITS, NUTS, AND GRAPES

Tree fruits, nuts, and grapes are the most important crop group of
the county and Area. The University of California maintains a fruit-
tree field station about a mile south of Santa Clara, where research
work, chiefly on disease and insect pests, is done.

Apples—As shown in table 6, the number of apple trees in the
county has been steadily decreasing for years. Apple production now
is of relatively minor importance. The chief reasons for the decline
have been market conditions and competition from other apple-pro-
ducing sections.

Most of the acreage of apples in the county is within the area
surveyed. The orchards north of San Jose along Coyote Creek are
irrigated. Those south of Los Gatos on the crest of the Santa Cruz
mountains are not irrigated.

Chief varieties grown are White Pearmain, Newtown, and
Astrachan, although a few acres each of Bellflower, Jonathan, De-
licious, Gravenstein, Rome Beauty, and Winesap varieties also are
grown. Most of the apples are marketed locally, although a few of
the Astrachan variety are shtied to Los Angeles. Some of the crop
is processed for juice. Normally trees are planted 80 to an acre.

Codling moth is the principal pest, and some trees are carriers for
blight. Arsenate of leag spray is generally used for control of codling
moth. The tree is sprayed three to six times a season, beginning short-
ly before blossoming time and continuing until about a month before
picking. An oil spray is sometimes applied in winter, and lime-sulfur
spray 1s sometimes used in the spring.

A cover crop of grasses and weeds 1s allowed to grow in the orchard
during late fall and in winter, and is turned under in the spring as scon
as the soil is dry enough to cultivate. Where the orchard is irrigated,
the contour-check system is generally used. Generally three irriga-
tions are given (spring, summer, and fall), and from 8 to 10 acre-
inches of water a season are used.

Apricots—Santa Clara County ranks first in the United States in
acreage of apricots. About three-fourths of the county acreage lies
within the surveyed area. Because the climate and many of the soils
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Part of Calero Reservoir; Vallecitos soils on hills. Water storage is necessary to maintain a water supply for irrigation.
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A, Typical landscape south of Evergreen in the eastern part of the Area. Grain
hay on Milpitas loam in foreground; upland of Vallecitos and Gaviota soils
in background used for grazing.

B, Wooded Hugo soils; the natural cover of these soils was mainly redwood and
Douglas-fir.
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4, Orchard on Ylo loam. The deep Sorrento and Yolo soils ai'e ahmng the
most productive in the Area.
B, Sorrento soils prepared for truck crops.

C, Vineyard on Pleasanton gravelly loam; Lone Hill in background. This soil
is better suited for vines and orchard trees than for truck and fleld crops.



Soil Survey ot the Santa Clara Area, California PLATE 4

4, Typical use of the complex of Berryessa-Altamont clays; early spring peas in
foreground, grain hay in middleground, and apricot trees in background.

B, Very steep and stony Gaviota soils suited only for range pasture. Dark areas
are cloud shadows.

C, Typical landscape of dense brush-covered very steep and stony Maymen soils.
These areas have no agricultural use and serve only as watershed.
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of the Area are favorable for apricot production and markets are
fairly good, the acrea%e increased rapidly until 1930 and has since
maintained a high level.

The chief variety is Blenheim, but appreciable acreages of Royal,
Moorpark, Hemskirke, and Tilton varieties also occur. Irrigated apri-
cots are grown on the well-drained soils developed on alluvial fans;
nonirrigated apricots are grown on soils of the uplands. Between
80 and 90 trees are planted to an acre. Harvest season is generally
about the first of July, and average county yields vary from 3 to 5
tons (125 to 210 bushels) an acre. Most of the apricots produced are
dried and nearly 25 percent are canned. Some apricots are sold fresh
locally, and some fresh fruit is shipped to eastern markets. The
United States is the largest consumer, although England buys a con-
siderable part of the dried apricots.

Brown-apricot scale and black scale, twig borer, brown rot, bacterial
canker, and oak-root fungus are the chief pests and diseases attacking
apricot trees and fruit. Generally a dormant oil spray is applied in
winter for control of scale insects. Some diseases are controlled by
sprays containing a copper compound, generally bordeaux mixture.

opper sprays are generally applied in the sE)rin%lat late red-bud
stage. 'The use of resistant rootstocks (myrobolan) has proved some-
what effective in controlling oak-root fungus.

Many of the orchards are not systematically fertilized. Some, how-
ever, are fertilized with nitrates and superphosphates regularly every
year or every other year. In irrigated sections a legume cover crop
(horse beans, purple vetch, fenugreek, burclover, or melilotus) is gen-
erally allowed to grow in the fall and is turned under in spring. In
some of the foothill sections, a natural cover of grasses and weeds is
allowed to develop until spring and is then turned under. Where irri-
gation is practiced, normally one application of water is made in the
sgring and one in the fall, although after seasons of heavy rainfall
the spring irrigation may be omitted. The check system of irrigation
is usual, but in a few places the furrow system is employed. About
6 to 8 acre-inches of water are applied at each irrigation.

In irrigated districts the medium-textured soils of the Yolo, Sor-
rento, Cropley, and Zamora series, and Pleasanton loam, are very suit-
able for the growth of apricots. In the foothills or nonirrigated sec-
tions, clay or adobe clay types of the Berryessa, Azule, Los Gatos, Alta-
mont, and Diablo series are the most suitable of the upland soils in the
Area for this crop. Yields are considerably lower and more irregular
on foothill soils than on irrigated areas. The climate of the foothill
section, however, because of differences in air drainage, is warmer and
;inore favorable to apricot production than many places on the valley

oor.

Cherries—Santa Clara County ranks second to San Joaquin County
in the State and ninth in the United States in number of cherry trees.
Most of these trees are within the area surveyed. The greatest cherry
acreage in the county was reached at about the turn of the century,
after which the bearing acreage declined until about 1930. Since then
there has been a gradual increase almost to the earlier high level.

Royal Ann (Napoleon) is the chief variety, although appreciable
acreages of Bing and Tartarian cherries also are grown in t?m Area.
Most of the Royal Ann variety is canned; other varieties are sold

878177—58——8
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locally or shipped to Los Angeles or eastern markets. The cherry acre-
age within the Area occurs mostly on the recent alluvial fans of Peni-
tencia, Los Gatos, and Stevens Creeks. Normally there are 70 trees
to an acre. Cherries are harvested from the middle of May to the
middle of July. Yield and quality vary chiefly according to climatic
factors, particularly rain, while the crop is maturing.

In general there are no serious cherry diseases in the Area. A spray
of Bordeaux mixture is used to some extent to control brown rot.
Sulfur dusting at a late stage of cherry development is sometimes
needed to control red-spider infestations. Occasionally bacterial gum-
mosis, crown rot, or crinkle leaf becomes serious. The growing of
legume cover crops during winter and early spring is general, but com-
mercial fertilizers are applied regularly by few farmers. All of the
important cherry orchards are irrigated, and practices are similar to
those for apricots and prunes. Generally irrigations of 6 to 8 acre-
inches are applied in spring, summer, and fall. Yolo loam, gravelly
loam, and fine sandy loam, and Sorrento loam and gravelly loam are
best suited for cherry production.

Peaches—Peaches, at one time of considerable importance in the
county, have rapidly decreased in acreage, mainly because of com-

etition from other areas. Those that are now produced are mostly
or local markets.

The principal type grown is freestone; Muir, J. H. Hale, and Craw-
ford are the main varieties. Peak, Paloro, and Tuscan (Tuskena) are
the main clingstone or canning varieties. General irrigation and cul-
tural practices are very nearly the same as for other fruits, and many
of the trees are mixed in orchards with apricots, cherries, or prunes.
Bordeaux or lime-sulfur spray is frequently used to control curlyleaf.

In this area peaches need irrigation. The medium- and coarse-
textured soil types of the Yolo, Mocho, and Sorrento series are best
suited to peach production, although many other well-drained al-
luvial soils produce fair to good yields.

Pears.—In 1950 the county ranked second to Yakima County, Wash.,
in number of bearing and nonbearing pear trees. Most of these are
within the survey area. The acreage of pears, especially of shippin
varieties, in the county has been gradually increasing because of goo
markets.

About 60 percent of the pears grown are of the Bartlett variety,
which is used chiefly for canning. The Hardy (Beurre Hardy) is the
main shipping variety. Winter Nelis, Bosc (Beurre Bosc), and Com-
ice (Doyenne du Comice) varieties are also grown. Fresh pears are
shipped to the eastern United States, and also to England, France, and
the Scandinavian countries. Some pear orchards are scattered
throughout the fruit-growing sections, but by far the greatest con-
centration is on basin clays, on shallow phases of Mocho soils over
basin clays, and on Campbell silty clay. Between 110 and 120 pear
trees are planted to an acre. August 1s the harvest season for Bart-
letts, and September for the shipping varieties.

At first, pear blight did very little damage in the Area, but it is now
the worst disease pear growers have to control. Control measures are
severe, and at times an entire orchard must be cut down and burned to
prevent the disease from spreading. If only parts of the trees are in-
fected, the diseased places are painted with zinc chloride or the in-
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fected parts are cut off with sterile instruments. Arsenate of lead
spray is used for codling moth, lime-sulfur for blister mite, and foli-
age oil or sulfur dust for red spider.

Two methods of pear cultivation are usually practiced in the Area.
One is similar to the general cultivation practices for other orchards.
A cover crop is turned under in the spring, and the orchard is kept
clean of weeds by disking until after harvesttime. Generally two ir-
rigations by the check system are given before the crop is mature, and
one after the fruit is picked in the fall. The other method consists of
turning the cover crop under in the spring, forming irrigation checks,
and then continuing irrigations without cultivation to stop weed
growth. With this method four or five irrigations are made a year.
Expense of irrigation water determines which method is used. About
6 acre-inches of water are applied at each irrigation.

Prunes—For many years prunes have been the principal crop of the
county and Area. glearly nine-tenths of these prunes are of the
French variety. Climate and many of the soils are well suited to
production of prunes, but mainly because of unfavorable markets, the
acrea%e has been decreasing since 1930. The French Sugar, and Im-
perial varieties are most commonly grown, but Burton, Sergeant, and
others are also grown in the Area. .

Prunes are grown throughout the cropland of the Area with or
without irrigation, but mostly under irrigation on alluvial fans in the
western anci; southwestern parts. Prune trees are often grown in
mixed orchards. Between 80 and 90 trees are planted to an acre.
Harvest season is in the early part of August. Nearly all the prune
crop is dried, either by the sun or dehydrators, and some of the crop is
canned. The United States is the largest market, but as much as 40
percent of the crop is shipped to Europe.

Oak-root fungus is the worst disease prune growers have to control.
The fungus, Armillaria mellea, supposedly originates from infected
roots of old oak trees that originally grew on the valley floor. The dis-
ease generally localizes itself to less than an acre, and infected areas
are usually circular in form. In many prune orchards English wal-
nuts on black walnut rootstock have been planted in these diseased
spots. The black walnut rootstock is more resistant than the prune
to the fungus. Control of the disease is difficult, but the use of a
resistant rootstock (myrobalan) for prunes—a result of studies at
the Deciduous Fruit Station—is having some success. The fungus
not only attacks all common rootstocks of prunes, but also is a serious
disease of other fruit trees.

Brown-apricot scale, black scale, and Italian pear scale are generally
controlled by oil sprays applied in winter. Some spraying to kill eggs
of the mealy plum-aphis 1s also generally done at this time. Sulfur
dust is generally used for red spider and mites, and nicotine dust
for thrips. Crown gall and diamond canker develop into important
diseases in some places.

In a few orchards legume or mustard cover crops are planted, but
most prune orchards are not fertilized or planted to cover crops.
Weeds are allowed to grow during winter and spring, and this
cover is turned under shortly before blossoming time, The orchards
are kept clean of weeds until after the prunes are harvested. Prunes,
unlike other orchard fruits, are harvested after they have fallen to
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the ground. Shortly before they begin to drop, the soil is smoothed
or “planked” to facilitate picking.

For best production in this Area prunes should be irrigated. Man,
areas are not irrigated, especially those on the foothills on bot
sides of the valley. On areas not irrigated, yields are generally
light or the prunes are small if a heavy set develops. Where irrigation
is practiced, two applications of water are normally made, one in the
S})ring and one in the fall. After seasons of heavy rainfall, however,
the spring irrigation is frequently omitted. The contour-check sys-
tem 1s generally used, and 6 to 8 acre-inches of water are applied
at each irrigation.

In irrigated localities the best yields of prunes are obtained from
medium- or heavy-textured soil types of the Yolo, Sorrento, Mocho,
Campbell, and Zamora series. Fair to good yields are obtained from
the very extensive plantings on soils of the Pleasanton series. In
upland sections the heavy-textured soils of the Berryessa, Altamont,
Diablo, and Azule series are best suited to this crop.

Other tree fruits—A few plums, olives, lemons, figs, and oranges
are grown, but are of little commercial significance. There are also
very small acreages of quinces, loquats, persimmons, avocados, nectar-
ines, pomegranates, guavas, and limes.

Nuts—English walnuts are the principal nuts grown in the county.
Most of the acreage in this crop lies within the area surveyed. DBe-
cause of favorable yields and good markets the acreage has been
increasing.

Franquette and Payne are the main varieties, and Mayette, Eureka
and Concord walnuts are also important. These are all late varieties
and are harvested in October. About 27 mature trees grow on an acre.
Practically all of the walnuts are on California black-walnut root-
stock, although small acreages are seedlings. The crop is marketed in
the United States, and some canned walnut kernels are exported.

Walnut blight, for which a spray of bordeaux mixture is generall
used, is the principal disease. In some places crown-rot becomes seri-
ous, particularly during exceptionally wet seasons. Nicotine dust is
frequently used for the walnut aphis. Cover crops, some of which
are legumes, are turned under in the spring, and general cultivation
practices are similar to those used for other orchard crops. Two or
three irrigations a year are given, and about 6 acre-inches of water
are applied at each irrigation. Medium-textured soils of the Yolo,
Sorrento, Campbell, and Zamora series are best suited to walnut pro-
duction, although other well-drained deep alluvial soils produce fair
to good yields.

About 1900 there was an appreciable almond acreage in the county.
As a result of competition from other sections, however, the acreage
decreased until at present almonds are of little commercial significance.
The1 1acreages of chestnuts and filberts grown in the Area are very
small.

Grapes.—About half of the vineyards of the county are within the
area surveyed. More than 95 percent of the grapes grown in the
county are used for making wine. The county ranks eighth in the
State in acreage of wine grapes, but it is one of the foremost in the
State in acreage of varieties used in the making of table wines (dry
and natural sweet wines). Nearly all varieties of wine grapes are
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grown in the county and Area. About 85 percent of the acreage
consists of varieties used in making red or dark wines; Zinfandel,
Carignane, and Mataro are the chief varieties, but there are also
smaller acreages of Grenache, Mission, Alicante Bouschet, Petite
Syrah, Pinot noir, and other varieties. Sauvignon Vert (Colombard),
Palomino, Golden Chasselas, Franken Reisling (Silvaner), Burger,
Chardonnay, and other varieties are grown for making white wines.
One of the important champagne-producing sections of the United
States is within the Santa Clara Area.

Most of the acreage is in or near the hills in the southeastern,
southern, and southwestern parts of the Area. Most cultivation prac-
tices are similar to those used in orchards. About a quarter of the
acreage is irrigated, and generally only one irrigation is made in fall.
A cover crop of weeds is turned under in spring. Harvest season is in
September and October. Average yields from irrigated vineyards
on alluvial fan soils differ considerably from those from unirrigated
vineyards on upland soils. In general, yields may be 3 to 4 tons or more
on the valley floor and 1 ton or less to 2 tons in upland sections.
Between 650 and 800, usually about 680, vines are planted to an acre.
No important diseases or insect pests affect vineyards in the Area.
Rootstocks resistant to phylloxera have been used.” In places nicotine
dqiti is used to control grape leafhopper, and sulfur dust to control
mildew.

In grape production for table wines, quality is more important
than yield. Quality is determined largely by climate, exposure, and
seasonal weather variations. Many of the finer varieties of wine ¥rapes
are grown on upland soils that produce only fair to poor yields, as
compared to grape yields on many alluvial soils on the valley floor.
In upland sections grapes are grown extensively on Los Gatos clay
loam, Maymen loam, and Saratoga and Positas loams. On the valley
floor most of the grapes are grown on Pleasanton loam and gravelly
loam (pl. 3,0C).

SPECIAL CROPS

Sugar beets.—At one time a considerable acreage in the county was
used for growing sugar beets, but diseases, particularly curlytop,
resulted in a large decrease in acreage. Since 1930, however, largely
because of the development of varieties resistant to the curlytop dis-
ease, the acreage has increased. About one-third of this acreage is
in the Santa Clara Area.

1n 1949, sugar beets were grown on 4,078 acres. The crop is grown
in many places but mostly on heavy-textured basin soils. Average
county yields generally vary from 10 to 15 tons an acre, although
yields within the Santa Clara Area are generally somewhat higher.
All the acreage is irrigated. The crop is harvested in August, and
most of it is shipped to Alvarado (Alameda County) for extraction
and refining of the sugar.

Vegetables.—Vegetables rank second to fruits and nuts in im-
portance and value in Santa Clara County. The acreage of vegetables
18 increasing. About three-fourths of the vegetables from the county
are from the survey area. These crops are grown throughout the
crogland of the Area, but the greatest acreage 1s north and northwest
of San Jose. Three main groups of vegetables are produced in the
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Area: Those grown for processing, those grown for eastern shipment,
and those grown for local markets.

Tomatoes, spinach, and snap (string) beans are the chief vegetables
grown for canning. About half of the total county acreage of tomatoes
grows within the Area, and most of the crop is canned. The bulk of
the tomato crop is harvested in September. All the acreage is irri-
gated, but only about a quarter is fertilized. Most of the spinach
grown in the county is canned. Two crops are grown—an irrigated
crop harvested in fall and a nonirrigated crop harvested in spring. A
relatively small acreage is fertilized. Nearly all the snap beans grown
in the county are grown in this Area, and the county leads the State
in acreage of snap beans for canning. Two crops are grown—a non-
irrigated one in spring and an irrigated one in fall. Other vegetables

rown for processing are lima beans, which are fresh-frozen, cucum-
ers for pickles, and chili peppers.

Peas, broccoll, and cauliflower are the chief vegetables grown for
eastern shipment. Two crops of peas are grown. The spring crop is
not irrigated and is grown almost entirely on the hills in the eastern
part of the Area (pl. 4, 4). The fall pea crop is irrigated. Broccoli
and cauliflower are winter crops. Broccoli is increasing in acreage.
Some celery, sweet anise, and garlic are grown.

Nearly all kinds of vegetables, except artichokes and asparagus, are
grown in the Area for home consumption or for local markets in San
Jose and San Francisco. Many of the market or garden vegetables
are grown on small acreages of the better alluvial soils. The soils
are very intensively cultivated and highly fertilized. Two or three
crops are frequently harvested from the same soil in a year, one cro
being planted shortly after a previous crop has been harvested.
Celery, snap beans, peas, broccoli, cauliflower, bell-peppers, lettuce,
and cai)bage are the cIl)lief market vegetables grown.

Small fruits.—Strawberries and raspberries are the principal small
fruits grown in the county; others are blackberries and loganberries.
Small fruits are intensively cultivated and are frequently grown on
farms that produce market vegetables.

Other special crops—Relatively small but important acreages of
pricklypears (cactus pears or cactus fruits), a subtropical fruit, are
grown 1n the eastern part of the Area. The crop grows mostly on
medium-textured soils of the Sorrento and Campbell series, although
some is on Clear Lake clay (adobe). Nearly all production is shipped
fresh to eastern markets.

Many nurseries for the propagation of fruit trees, ornamental
shrubs, and flowers are located in the Area. At one time the Area
was one of the most important vegetable- and flower-seed producing
sections in the State. Seed production on a commercial scale began in
the Area about 1875, but since then other sections of the State princi-
pally Sacramento, Santa Barbara, and San Benito Counties, have taken
the lead in this field. Prevalence of diseases in some seed crops and
development of better locations for certain kinds of seeds caused this
shift from the Santa Clara Area. At present vegetable seed, princi-
pally onion and lettuce, is almost the only commercial seed grown in
the county, and most of the acreage lies outside the Area in the Gilroy
section. Some salsify, mustard, sunflower, parsely, parsnips, carrots,
and table beets are grown for seed. One seed firm has a breeding
station for the improvement of vegetable seed.
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CEREALS

Cereals or small grains grown for threshing were the most important
crops of the Area before 1900. At present cereals are of minor import-
ance in the county and are outranked by both fruits and vegetables.
The principal cereal grown in 1879 was wheat, but since 1890 it has
been barley. The grain is dry-farmed, chiefly on fine-textured or
adobe soils north and northwest of San Jose.

HAY AND FORAGE CROPS

Hay and forage crops, supporting the dairy industry and supple-
menting range feed for beef cattle, have been important in the county
for many years. According to the 1950 census, the hay crop acreage
in Santa glara County was 22,491, and about one-third of this lay
within the Santa Clara Area. In spite of the acreage in forage and
hay crops, not enough is produced to support the livestock in the Area.
gfo?lsiderable alfalfa hay is imported, mainly from the San Joaquin

alley.

Alfalfa.—Alfalfa is produced chiefly in the dairy section north and
northwest of San Jose. It is grown mainly on irrigated soils of
medium to fine texture that have developed in basin positions that have
moderately restricted drainage. Only a little of the alfalfa is grown
for hay; most of it is cut and fed green to dairy herds. Three or four
cuttings a year are usually made, and annual yields range from 4 to 6
tons of hay an acre.

Grains cut green—Grains cut green for hay (principally barley
and red oats) are the chief forage crops of the county. These crops
are grown mostly on heavy-textured or adobe soils in the northern
and northwestern parts of the Area, and on clay types of the Berryessa,
Altamont, and Diablo series on the hills in the eastern part. Grain
hay is dry-farmed, and annual yields, particularly in the upland sec-
tions, vary somewhat with seasonal rainfall. Normal yields vary from
1 to 2 tons of hay an acre. Other hay and forage crops are chiefly
wild oats (not cultivated), timothy, and clover.

WEEDS

Yellow star thistle (Centaurea solstitialis) and morning-glory
(Convolvulus arvensis) are the chief weeds of economic importance in
the Area. There are some areas of Klamath weed (Hypericum clau-
destinum) and puncturevine (7'ribulus terrestris), and the county is
sponsoring work to prevent their spread.

Some weeds are allowed to grow in orchards during the winter and
early spring to act as a cover crop. These are mostly wild oats and
other grasses, alfileria, burclover, Indianlettuce (undesirable), and
yvillti (rlm(llstard (sometimes planted). In some places mallow weed is
mceiuaed.

LIVESTOCK AND LIVESTOCK PRODUCTS

The numbers of livestock in Santa Clara County from 1980 to 1950
are listed in table 7. More than 80 percent of the dairy cattle in the
county are in the area surveyed. Dairying is the chief livestock enter-
prise. Most of the dairy cattle are Holstein-Friesians, although there
are some Jerseys and an increasing number of Guernseys. Most dairy
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TaBLe T.—Number of lLivestock on farms in Santa Clara County,
Calif., in stated years

Livestock 1930 1940 1950

Number Number Number

ITorsesand colts. . . ________.______.______ 5, 204 13, 841 2,710
Mules and mule colts__ . _________________ 196 1116 52
Cattleand calves. ... ___.__... 39, 587 | 139,772 56, 802

Milk COWS_ _ oo o 215,203 | 214,865 16, 664
Sheep and lambs__________ . ___.________ 2, 344 31,340 1, 768
Goats and kids_____ _____ ..o o_.__. 725 4 366 754
Hogsand pigs_ . .. .. .. 4,592 | ¢11, 816 8, 418
Chickens__ . ____ o ieaa- -| 1377, 417 | 4 308, 087 513, 185
TUTKEYS o e e e 8, 198 42, 887 3,379
Beehives_ . _ oo 1, 338 530 794

1 Over 3 months old on April 1. 3 Over 6 months old on April 1.

2 Qver 2 years old on January 1. + Over 4 months old on April 1.

farms in the Area are north and northwest of San Jose, although there
are a few near the hills in the southern and southeastern parts of the
Area. Half of the forage for dairy herds is imported into the Area
from the San Joaquin Valley; some dairy farms do not produce any
of the forage consumed. In 1949 there were 150,349,743 pounds of
whole milk sold. More than half of the milk produced is sold in San
Francisco and Oakland as whole milk; the rest is sold locally as whole
milk or as butterfat.

Production of beef cattle is important in the county. Most of the
cattle ranches and grazing lands lie outside the Santa Clara Area in
the mountains in the eastern part of the county, but a few cattle ranches
are located in the eastern part. Grazing lands are mainly on soils of
the Gaviota and Vallecitos series (pls. 2, 4, and 4, B). Carrying
capacity of the grazing land within the Area varies considerably but
averages about 10 acres per animal unit per year. The need for supple-
mental feeding in July, August, or September depends on condition
of the range grass and the livestock. The chief beef-cattle breed is
Hereford, and many of the herds are maintained and improved by use
of registered Hereford bulls.

The Santa Clara Area has long been well known for horse breeding.
Trotting champions were bred in the early days on the Palo Alto
stock farm, now the site of Stanford University. Other racing cham-
pions have been produced since then on various breeding and trainin
farms in the Area. One farm specializes in thoroughbred stock an
saddle horses. About one-third of the horses in the county are in the
Area; many of them are saddle horses. There are numerous ridin
trails in the Santa Cruz Mountains and on the slopes of Alum Rocﬁ
Canyon in the eastern part of the Area. Some of the horses and most
of the mules in the Area are draft animals. They are used in the
cultivation of peas, grapes, and other crops on steep slopes.

Poultry products rank second to dairy products in importance in the
county. In 1949, 4,657,681 dozens of chicken eggs were sold in the
county. Chickens, chiefly White Leghorns, are raised in many places
in the Area, but mostly near San Jose. Turkeys, ducks, geese, and
squabs are also raised in the Area.
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Hogs and pigs are raised on a few specialized farms. Most of them
are fed unused or partially spoiled fruit and other edible refuse from
farms and cities,

LAND IN FARMS AND TYPES OF FARMS

Census statistics for farms and farmland in the county for stated
years are given in table 8. The average size of farms in the county
was about 111.5 acres in 1950, Only a very small part of the grazing
land of the large cattle ranches in the county is included in the Area.

TasLe 8.—Data on number, size, acreage, and tenure of farms in Santa
Clara County, Calif., for stated years

Item 1930 1940 1950
Number of farms in county .o ococooooooo- 8, 237 5, 608 5, 282
Under 10 80T€8. - e ccccecccccecceeee - 1, 486 1, 357 1, 562
106049 ACres. v oo oo mceccemmem e 3,517 3, 060 2, 600
50to 99 acres. .o eeoccmccccccccccccae- 613 597 527
100 t0 259 ACres. o oo e e cccccececmcccaeem 396 352 329
260 to 499 acres.. oo oo 103 120 125
500 t0 999 acres. . oo c e cmceccem o 72 66 61
1,000 or more 8Cres. .o ccccccccccccacearone 50 56 78
Acreage in county . .o 849, 920 | 835, 200 | 835, 200
Acreage infarms._ _ . ____.__.___. 516, 974 | 606, 800 | 588, 996
Percentage of county acreage in farms._____. 60. 8 72.7 70. 5
Average acreage per farm__________._______ 82. 9 108. 2 111. 5
Farm tenure:
Owner operated:
Number. e meeeeaea 5, 196 4, 525 4, 591
Percent oo 83.3 80. 7 86. 9
Tenant operated:
Number. oo 763 892 594
Percent. o oo 12. 2 156. 9 11. 3
Man;lger operated:
umber. o e 278 191 97
Percent. oo eececeecmeeeee 4.5 3.4 1.8

The number of the principal types of farms in the county in 1950,
as shown by the Federal Census, are given below.

Type of farm: Number
Field-crop farms other than vegetable and fruit-and-nut_____________ 69
Vegetable farms _ 304
Fruit-and-nut farms 2,575
Dairy farms 158
Poultry farms - 394
Livestock farms other than dairy and poultry 172
General farms 125
Miscellaneous and unclassified farms 1,485

Most of the fruit-and-nut farms are from 10 to 49 acres in size,
but a considerable number are larger than 100 acres and a few are
larger than 1,000 acres. Most of the livestock farms or ranches are
more than 1,000 acres in size; several contain more than 10,000 acres.

There is very little diversity of agriculture within individual farms.
Most fruit farms raise only fruit, and many specialize in a single
kind of fruit. Likewise, ot{er types of farms specialize almost com-
pletely in certain kinds of crops or livestock.
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_Wheel and caterpillar tractors are used almost exclusively in cul-
tivation, and generally each farm has one or more trucks. About
t%llree-fourths of the farms employ hired labor at some time during
the year.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying (24) consists of the examination, classification, and
mappin§ of soils in the field and the recording of their characteristics,
especially those that affect the growth of various crops, grasses, and
trees.

The soils and the underlying formations are examined systemati-
cally in many locations. Test pits are dug, borings are made, and
exposures, such as those in road or railroad cuts, are studied. Each
excavation exposes a series of distinct soil layers, or horizons, called
collectively the soil profile. Each horizon of the soil, as well as the
parent material beneath the soil, is studied in detail; and the color,"
structure, porosity, consistence, texture, and content of organic mat-
ter, roots, gravel, and stone are noted. The reaction of the soil, and
its content of lime and salts (alkali) are determined by simple tests.
The drainage, both internal and external, and other features, such
as the relief or lay of the land, are taken into consideration, and the
interrelation of soils and vegetation is studied.

The soils are grouped into classification units on the basis of their
characteristics. Special emphasis is given to those factors influencing
the suitability of the land for crop plants, grasses, and trees. The
principal grouping units are the series, the type, and the phase.
In some places two or more of these principal units may be in such
intimate or mixed pattern that they cannot be shown separately on a
small-scale map but must be maﬁped as a complex. Areas of land,
such as tidal marsh or riverwash, that have no true soil are called
miscellaneous land types.

The s0il series is a group of soils having the same genetic horizons,
similar in their important characteristics and arrangement in the
soil profile, and developed from similar parent material. Thus, the
series is comprised of soils having about the same color, structure, and
other important internal characteristics, and about the same natural
drainage and general range in relief. The texture of the upper part
of the soil, including that commonly plowed, may vary within a series.
The soil series are given names of places or geographic features near
which they were first found. Thus, Hugo, Altamont, Sorrento, and
Yolo are names of important soil series in the Santa Clara Area.

Within a soil series are one or more soil types separated according
to the texture of the upper part of the soil. Thus, the class name ot
the soil texture, such as sand, loamy sand, sandy loam, loam, silt
loam, clay loam, silty clay loam, or clay, is added to the series name
to give the complete name of the soil type. For example, Altamont
clay loam and Altamont clay are soil types within the Altamont
sertes. Except for the texture of the surface soil, these soil types
have approximately the same internal and external characteristics.

Phases of a soil type are variations within the type. They differ in

1 Soil color terms used in this report conform to standards adopted by the Di-
vision of Soil Survey in 1946.
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some characteristics (other than soil profile), that may be of practical
signficance. Differences in relief, stoniness, degree of accelerated
erosion, and depth to loose gravel frequently cause soil types to be
separated into phases. For example, within the normal range of relief
for a soil type, certain parts may have slopes gentle enough to permit
the use of machinery and the growth of cultivated crops, and other
parts may not. In such an instance the more sloping parts of the
soil type may be shown on the map as a separate phase, as, for example,
Ohmer clay loam, 10 to 20 percent slopes. Similarly, soils differing
in degree of accelerated erosion may be separated into phases, for ex-
ample, Ohmer clay loam, slightly eroded, 10 to 20 percent slopes.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, complexes, and miscellaneous
land types in relation to roads, houses, streams, lakes, and other local
cultural and natural features of the landscape. In the Santa Clara
Area, aerial photographs were used exclusively as a base for mapping.
By far the larger part of the Area is covered by photographs at a
scale of approximately 1:20,000 (nearly 3 inches to a mile), which
were made under the direction of the Agricultural Adjustment Ad-
ministration. A very small part of the Santa Cruz Mountains within
the area surveyed is not covered by these photographs, but here United
States Army photographs of scale approximately 1:40,000 (nearly
1% inches to a mile) were used. Extensive use was also made of topo-
graphic quadrangles of the United States Geological Survey for names
of places, streams, and mountains, and as an aid in studying relief and
land forms.

See the glossary (p. 199) for definition of some of the terms that
have a special meaning in soil surveying.

SOILS

Within the Santa Clara Area the relatively wide differences in
climate, parent rock, relief, drainage, vegetation, and stage of soil
development are reflected in the large number of soil units that are
map(s;ed in the Area. The Area covers one of the most productive
deciduous fruit sections in the State. However, only about two-thirds
of the Area is cultivated, as large areas of mountainous land were in-
cluded in the survey. Most of the uncultivated sections occur in the
Santa Cruz Mountains, where the soils support a dense cover of brush,
trees and grass, or timber,

The soils of the Area fall naturally into four main groups based on
physiographic position and parent soil materials: 53 oils of the
alluvial fans and flood plains, (2) soils of the basins, (3) soils of the
terraces, and (4) soils of the uplands. A fifth group (5) consists of
miscellaneous land types that have no natural soil. ’lphe relative posi-
tions of the coil groups and the relationship of principal crops of the
Area to the soil groups are shown in figure 6.

The soils of groups 1 and 2 are the soils of the gently sloping valle
floor. The most intensive agriculture is practiced on tgese soils, whic
comprise the irrigable land of the Santa Clara Area. The soils of
group 3 have a typically undulating or rolling relief. Most of these
soils are cultivated but not irrigated. The soils of group 4, which have
a hilly or rough mountainous relief, are the most extensive in the Area.
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F1eUure 8.—Location of soil groups in the Santa Clara Area, and the location
of principal crops at the time of the survey. Each dot represents 20 acres
planted to a specified crop.
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In many J)]aces they are cultivated, but the largest areas are unculti-
vated and have a natural cover of grass, brush, woodland, or timber
(see section on vegetation). The soils of group 5 are able to support
very little agriculture; most of them are entirely useless for cultiva-
tion. A cross section of the valley and the relationships of the soil
groups and principal soil series to physiography are shown in figure 7.

SOIL SERIES AND THEIR RELATIONSHIPS
GROUP 1—SOILS OF THE ALLUVIAL FANS AND FLOOD PLAINS

Most of the deciduous fruits and a large part of the truck crol;‘s of
the Area are grown on the soils of group 1. Most of these soils have
developed on very gentle slopes (less than 3 percent) where subdrain-
age is good and the average annual rainfall is 15 to 30 inches.

In most of these soils that are intensively cultivated, plowpans or
dense layers have formed at the depth of most frequent cultivation,

nerally 6 to 10 inches below the surface. Plowpans tend to hinder
the penetration of roots and water. Usually a plowpan is the result
of cultivating or disturbing the soil when too moist. This practice
also tends to produce a hard cloddy tilth in fine-textured soils. Plow-
pans form very slowly, if at all, and good tilth can be produced if the
soil is worked at the optimum moisture content.> Most plowpans may
be broken up to some extent by subsoiling.

For convenience of discussion and because of important inherent
differences in the soils, the soils of group 1 are divided into two sub-
groups: Soils of the recent alluvial fans and flood plains, and soils of
the older alluvial fans. The soils of these two subgroups occupy about
156 square miles, or 32 percent of the survey Area.

SOILS OF THE RECENT ALLUVIAL FANS AND FLOOD PLAINS

This subgroup, soils of the recent alluvial fans and flood plains, has
the most highly productive and intensively cultivated soils in the Area.
The typical relief of these soils is smooth and very gently sloping (less
than 3 percent slopes{. A few places have slightly stronger slopes.
Because of low rainfall, favorable slopes, and available water supply,
most of the crops grown on these soils are regularly irrigated.

The soils have developed on deep, permeable, unconsolidated
alluvium that originated mainly in areas of sandstone and shale rocks.
The average annual rainfall varies from 15 to 20 inches. Differences
in characteristics of the soil series of this group are caused by minor
differences in parent material, in stage of ggvellt))pment, and in drain-
age. Most of the soils had good drainage during development. At
present, because of large-scale pumping in the valley, all of the soils
are well drained.

The following soil series are in this subgroup: Yolo, Sorrento,
Mocho, Zamora, Campbell, Dublin, Cropley, and Edenvale.

 This optimum moisture content s very near the lower plastic limit of the
sofl, which Is defined as the lowest moisture content at which threads of soil
about one-half inch in length and one-tenth inch In diameter can be formed
without crumbling by lightly rolling beneath the fingers. In other words, if a
sample of soil when rolled to a long slender mass, breaks into pieces nbout one-
half inch in length, the soil i near the best moisture content for cultivation,
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Soils of Yole, Sorrento, and Mocho series are brown and have prac-
tically no differentiation of profile layers. Those of the Zamora and
Campbell series are also brown and have only slight differentiation
of profile layers. Soils of the Campbell series are well drained at pres-
ent but were developed under a somewhat restricted subdrainage. The
Dublin and Cropley series consist of dark-gray or dark grayish-brown
soils with only slight differentiation of profile layers. Soils of the
Edenvale series are dark gray and have only slight differentiation of
profile layers; they were derived from alluvium originating in areas
of basic igneous rocks.

The so1ls of this subgroup occupy 112 square miles, or about 24 per-
cent of the area surveyed. . .

In the reconnaissance soil survey of the San Francisco Bay region

?7), soil series were given broader definitions than those now used.

oils of the Yolo, Sorrento, Mocho, Zamora, and Campbell series were
classified as members of the Yolo series in the reconnaissance survey.
Soils of the Dublin, Cropley, and Edenvale series were previously
classified as Dublin.

SOILS OF THE OLDER ALLUVIAL FANS

This subgroup, soils of the older alluvial fans, includes a large part
of the soils of the Area on which prunes, apricots, pears, and other
fruits are grown. Typical slopes are moderately smooth (less than 3
percent), but near areas of entrenched stream channels the slopes are
steeper and more eroded. Most of the gentle slopes are irrigated,
but the more sloping areas are generally not irrigated.

These soils are on well-drained unconsolidated older alluvium that
originated mainly in areas of sandstone and shale rocks. The average
annual rainfall varies from 15 to nearly 30 inches. The characteristics
of the soils vary because of small differences in parent material and
in relief or position.

Only two soil series, the Pleasanton and San Ysidro, comprise this
subgroup. The subsoil horizon of the San Ysidro series is more com-
pact than that of the Pleasanton. Many soils originally classified as
gravelly types of the Yolo series in the reconnaissance soil survey of the

an Francisco Bay region have been reclassified as Pleasanton soils
in this survey. Areas of the Corning soils near Los Altos have also
been reclassified as Pleasanton soils. Some areas of the San Ysidro
soils were originally classified with the Tehama series in the reconnais-
sance survey.

The soils of this subgroup occupy about 44 square miles, approxi-
mately 9 percent of the Area surveyed.

GROUP 2—SOILS OF THE BASINS

Soils of group 2, developed in basin positions or positions marginal
to basin areas, occur most extensively in the low part of the valley
extending from San Jose northward and northwestward to the tidal
marsh of San Francisco Bay. They also occur in small isolated basins
on the valley floor northwest of Evergreen and west of Edenvale. The
soils of this group typically have smooth and nearly level relief (less
than 0.5 percent in slope) ; and most of them are heavy textured. In
the Santa Clara Area, field crops are grown principally on these soils.
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Because of the relatively low rainfall, favorable slopes, and available
water supply, most of the crops (except grain hay) are irrigated.

The soils are on deep, unconsolidated, finely divided alluvium that
originated mainly in areas of sandstone and shale rocks. The aver-
age annual rainfall is about 15 inches. All of the soils have developed
under various degrees of slow or very slow runoff and high ground-
water levels. Such variability in drainage has produced the principal
differentiating characteristics of the soils. Because of large-scale
pumping for irrigation in the valley, most of these soils are now
considerably better drained than they were under natural condi-
tions. The alkali soils of the Area are part of this grouE of soils.

The Sunnyvale, Castro, Bayshore, Alamitos, Clear Lake, Pesca-
dero, Orestimba, and Alviso series are in this group.

The Sunnf'vale and Castro series consist of bElck soils that are
calcareous throughout and have marly or lime hardpan subsoils.
The Bayshore series consists of gray soils that are calcareous through-
out. The soil of the Alamitos series is black; it is noncalcareous
throughout or has very slightly calcareous subsoil. Soils of the
Clear Lake and Pescadero series are dark gray or dark grayish brown
and have calcareous subsoils; in places they contain alkali. Those of
the Orestimba series are grayish brown, have calcareous subsoils, and
contain alkali in places. The soil of the Alviso series is dark gray
and borders areas of tidal marsh; it is calcareous throughout and
normally contains large amounts of alkali.

The soils of group 2 occupy 55 square miles, or about 11 percent
of the survey Area. These soils were originally greater in extent;
but recent alluvial deposition has changed large areas of basin soils
to shallow Mocho soils over basin clays.

In the reconnaissance soil survey of the San Francisco Bay region,
all of the dark-gray and black soils of this group were classified in the
Dublin series. The browner Orestimba and some areas of the Pesca-
dero soils were included in the Yolo series.

GROUP 3—SOILS OF THE TERRACES

Soils of group 3 occur on terraces or old valley-fill materials on
either side of the gently sloping valley floor. Usually the terrace
soils lie between the more recent alluvial soils of the valley floor and
the soils derived from bedrock of the hills and mountains.

The prevailing relief of these soils is rolling, although in many areas
the relief is ungulating, hilly, or even steep. Most of the soils have
dense claypan subsoils, contain some gravel, and, except for the Hovey
soils, are sﬁghtly or medium acid. Nearly all areas are cultivated, and
because of slope, soil type, and cultural practices, all are eroded in var-
ious degrees. The parent material of these soils is old alluvial deposits
that originated from sedimentary or metamorphosed sedimentary
rocks. The characteristics of the soils of group 3, however, vary
because of small differences in parent material and because of differ-
ences in stage of development oF the soil profiles.

The following soil series comprise this group: Milpitas, Positas,
Saratoga, Ohmer, Azule, and Hovey.

Soils of the Mifpitas series are brown or pale brown and have dense
clay subsoils. Those of the Positas series are brown to reddish brown
and also have dense clay subsoils. The Saratoga series consists of
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brown to reddish-brown gravelly soils that have moderately dense
subsoils. The Ohmer series consists of dark grayish-brown soils that
have dense subsoils. Soil of the Azule series is brown or pale brown
and has moderately dense subsoil. The Hovey series consists of dark-
gray or dark grayish-brown calcareous soils.

The soils of group 3 occupy about 35 square miles, or 7 percent
of the survey Area.

In the reconnaissance soil survey of the San Francisco Bay region
all soils of the terraces in this Area were classified in the Pleasanton
and Corning series. These series have been redefined since the recon-
naissance survey was made, and soils of the terraces now are classified
in other series. The Pleasanton soils, as redefined, occur extensively in
this Area, but there are no members of the Corning series as now
defined.

GROUP 4—SOILS OF THE UPLANDS

Soils of the uplands occur extensively in the Santa Clara Area.
Because of the wide variety of rocks and of marked differences in
climate in upland sections of the Area, a relatively large number of
different series are represented in group 4. Many places on the hills
bordering the valley are cultivated, but most of these soils support a
cover of grass, brush, woodland, or timber. The principal grazing
areas are in these upfands. The predominant relief is hilly (slopes
from 20 to 35 percent), but some areas of lesser slopes and large areas
of steep or very steep slopes are included. The average annual rainfall
on these soils varies from 15 to 45 inches.

The soils of this group are divided into two subgroups for con-
venience in discussion an<f classification. These subgroups are soils of
the uplands, neutral to basic in reaction ; and soils of the uplands, acid
in reaction.

The soils of group 4 occupy about 219 square miles, or about 44
percent of the survey area.

SOILS OF THE UPLANDS, NEUTRAL TO BASIC IN REACTION

This subgroup contains all the soils derived from bedrock on the
eastern hills and many of the soils on hills near the southern and
western edges of the valley. These soils normally vary in reaction
from pH 6.6 to 8.3. In most places the average annual rainfall is 15
to 25 inches. The original vegetation was mostly grass, woodland-
frass, and brush. Hilly relief with smooth rounded slopes, is typical.

n many places, however, the relief is rolling or steep. many places
these soils are cultivated, and various degrees of erosion have resulted.

The soil series in this subgroup are of the Altamont, Berryessa,
Diablo, Ayar, Permanente, Gaviota, Vallecitos, Montara, Los Trancos,
and Climax series.

The soils of this subgroup differ from one another mainly because
of differences in parent bedrock material. The Altamont series, brown
or grayish-brown soils with calcareous subsoils, is derived from well-
consolidated sandstone and shale. The Berryessa series, brown or
grayish-brown soils with caleareous subsoils, is derived from mod-
erately or weakly consolidated sandstone and shale. The Diablo
series, dark-gray soils with calcareous subsoils, is derived from sand-
stone and shale. The Ayar series, brown soils with calcareous surface

876117—58———+¢
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soils and subsoils, is derived from highly calcareous sandstone and
shale. The Permanente series, brown stony shallow soils, is derived
from limestone. The Gaviota series, grayish-brown or brown non-
calcareous soils, is derived from well-consolidated sandstone and shale.
The Vallecitos series, brown noncaleareous soils, is derived from meta-
morphosed sedimentary rock. The Montara series, dark grayish-
brown noncalcareous stony shallow soils, is derived from basic igneous
(serpentine) bedrock. The Los Trancos series, also grayish-brown
or dark grayish-brown noncalcareous stony shallow soils, is derived
from basic igneous rock (mainly diabase). The Climax series, dark-
%'my or dark grayish-brown soils with calcareous subsoils, is derived
rom basic igneous rock containing considerable serpentine.

In some places the soils of two series are so complexly associated
that they cannot be separated on the map. In such places the soils
are mapped as complexes.

The soils of this subgroup occupy nearly 75 square miles, or about 15
percent of the survey Area.

In the reconnaissance soil survey of the San Francisco Bay region
the soils of the Altamont, Berryessa, Gaviota, and Vallecitos series on
the eastern hills were all included in the Altamont series. Soils
mapped as Climax in the earlier survey have been subdivided into the
Climax and Los Trancos series. Areas of Diablo soils of the eastern
part of the Area remain essentially unchanged. Soils of the Montara
series were classed as undifferentiated stony soils in the reconnaissance
survey. Areas of Permanente soils in the Santa Cruz Mountains were
also included with the Altamont soils in the reconnaissance survey, but
most of the soils of the Ayar series were not covered in the older re-
connaissance survey.

SOILS OF THE UPLANDS, ACID IN REACTION

Most of the soils in the Santa Cruz Mountains within the Area
are in this subgroup (soils of the uplands, acid in reaction). These
are primary soils with a pH of less than 6.6. The average annual rain-
fall varies from 20 to 45 inches, but the most extensive soils of this
subgroup occur under rainfall of 30 to 45 inches. The natural vege-
tation classifies as dense brush, woodland, or timber (see section on
vegetation). Much of the area has very steep and stony slopes that
permit little or no agriculture. Orchard fruits and wine grapes are
grown in a few isolated places. The wine grapes, many of which are
of choice stock, are probably of greatest importance. Where culti-
vated, these soils have eroded significantly, and some severely eroded
areas on steeper slopes have been abandoned.

The soil series in this subgroup are the Cayucos, Soper, Los Gatos,
Sobrante, Hugo, and Maymen.

These soils differ from one another mainly because of differences in
bedrock, parent material, and climate. The Cayucos series consists of
dark-gray soils derived from well-consolidated sandstone and shale.
The Soper series consists of brown or light-brown soils derived from
moderately or weakly consolidated conglomerate. The Los Gatos se-
ries, brown soils with brown to reddish-brown subsoils, is derived from
metamorphosed sedimentary rock. The soil of the Sobrante series is
brown, has a reddish-brown subsoil, and is derived mainly from highly
metamorphosed basic rock. Soils of the Hugo series are pale brown or
grayish brown and are derived from sandstone and shale. Those of
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the Maymen series are light brown or pale brown and are derived
from well-consolidated sandstone, shale, and conglomerate.

The soils of this subgroup occupy about 144 square miles, or 29
percent of the survey area. .

In the reconnaissance soil survey of the San Francisco Bay region,
nearly all the soils of the Santa Cruz Mountains within the Santa
Clara Area were classified in the Altamont series. In the present
survey these soils have been divided into the Hugo and Los Gatos
series. In the reconnaissance survey, the Cayucos soils were included
with the Diablo soils, and the Soper with the Pleasanton. Areas of
Maymen soils were not covered by the older survey.

GROUP 5—MISCELLANEOUS LAND TYPES

Miscellaneous land types (group 5) consist of land that has been
artificially made or radically changed by man, land where the natural
soil has geen completely removeci or land without a definite soil.
Some of the land types are suitable for agriculture, but in all cases
a natural soil is lacking. The following land types are mapped in
this area: Riverwash, Made land (over Alviso soil material), Tidal
marsh, Pits, and Kitchen middens. These land types, mostly tidal
marsh, occupy about 15 square miles. The small part of San Fran-
cisco Bay within the Santa Clara Area, the salt concentration ponds
associated with Tidal marsh and reservoirs cover about eleven addi-
tional square miles.

DESCRIPTIONS OF THE SOILS

In the following pages the soils of the Santa Clara Area are described
in detail and their agricultural relationships and uses are discussed.
The location and distribution of each soil are shown on the accompany-
ing soil map. Im{)ortant characteristics of the soils are listed briefly
in the summary of soil characteristics that accompanies the soil map.
The approximate acreage of each soil and its proportion to the total
land of the county are given in table 9.

TasLe 9.—A pproximate acreage and proportionate extent of the soils
mapped in the Santa Clara Area, Calif.

Map
sg - Soil Acres | Percent
ol
Aa | Alamitos clay, 0 to 1 percent slopes...._o....ooo.. 1, 096 0.3
Altamont clay (adobe?:
Ab Slightly eroded 20 to 35 percent slopes._.._.... 765 .2
Ac Moderately eroded, 35 to 50 percent slopes_ ... 262 .1
Ad Severely eroded, 35 to 50 percent slopes. _.____. 93 o
Altamont clay:
Ae 20 to 35 percent slopes_________.______.___._... 670 .2
Af Moderately eroded, 20 to 35 percent slopes._.__ 274 .1
A Slightly eroded, 20 to 35 percent slopes_.______. 955 .3
A Slightly eroded, 10 to 20 percent slopes...._.._. 12 0]
Ak 35 to b0 percent slopes. . ____._____________. 617 .2
Al Moderately eroded, 35 to 50 percent slopes.._.. 83 0]
Am | Altamont clay loam, 10 to 20 percent slopes__ . ..___ 24 o
An | Alviso clay, 0 to 1 percent slopes_ _.____________.___ 3, 485 1.1

See footnote at end of table.
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TasLe 9.—Approzimate acreage and Zroportz'onate ewtent of the soils
rea,

mapped in the Santa Clara

Calif —Continued

Map
sz - Soil Acres | Percent
0l
Ayar clay:
Ao Moderately eroded, 20 to 35 percent slopes.. . _. 66 O]
Ap Slightly eroded, 20 "to 35 percent slopes_.___.___ 92 (O]
Ar 10 to 35 percent slopes. . - oo e 457 . 1
As 35 to 50 percent slopes. .- oo _____.. 177 .1
Azule silty clay:
At 20 to 35 percent slopes. - oo __.__. 369 .1
Au Moderately eroded, 20 to 35 percent slopes._ ... 890 .3
Av Slightly eroded, 20 to 35 percent slopes__.__.___ 1,818 .6
Aw 10 to 20 percent slopes_ _________ _____________ 1, 165 .4
Ax Slightly eroded, 10 to 20 percent slopes_._______ 371 .1
Ay 35 to 60 percent slopes. oo 412 .1
Az Moderatel{ eroded 35 to 50 percent slopes. . ___ 98 ™
Bayshore clay loa
Ba 3 to b percent slopes _________________________ 42 O]
Bb 1 to 3 percent slopes_ . _.._____ 1,013 .3
Berryessa-Altamont clays:
Be 20 to 35 percent slopes_ _ __ _____ . .__.____ 625 .2
Bd Moderately eroded, 20 to 35 percent slopes. . ___ 4, 661 1.5
Be Slightly eroded, 20 to 35 percent slopes._...____ 1,722 . b
Bf Slightl{ eroded 10 to 20 percent slopes..___.____ 115 0]
B Severely erode 35 to 50 percent slopes________ 41 O]
B Berryessa-Altamont. gravelly clays, slightly eroded,
20 to 35 percent slopes. _ . ___ . _._____ 169 .1
Ca | Campbell clay loam, 0 to 1 percent slopes. .__.______ 5, 032 1.6
Campbell silty clay:
Cb 8 to I percent slopes_______ . ____._ .. _._ 5, 614 1.7
Cc Over basin clays, 0 to 1 percent slopes.____.____ 1,172 .4
Cd | Castro clay, 0 to 1 percent slopes____._____________ 1, 367 .4
Ce | Castro silty clay, 1 to 3 percent slopes_____________ 741 .2
Cayucos clay:
Cf 20 to 35 percent slopes_ _____ ... _________.___ 800 .3
Cg Slightly eroded. 20 to 35 percent slopes.__._____ 315 .1
Ch Slightly eroded, 10 to 20 percent slopes_________ 392 .1
Cayucos clay loam:
Ck 20 to 35 percent slopes_ _______ . _________.___ 209 .1
Cl Slightly eroded, 10 to 20 percent slopes._.___.._. 58 (O]
Cm | Clear Lake clay (adobe), 0 to 1 percent slopes.._____ 3,130 1.0
Climax clay (adobe):
Cn Moderately eroded, 20 to 35 percent slopes_ - __. 637 .2
Co Slightly eroded, 10 to 20 percent slopes___...__._ 259 .1
Cropley clay (adobe)
Cp 3 to 6 percent slopes._ ... eooa___ 723 .2
Cr Over Milpitas clay loam, 1 to 3 percent slopes___ 324 .1
Cs 1 to 3 percent slopes._ ____ . __.._____ 2, 989 .9
Cropley clay loam:
Ct 3 to 6 percent slopes. . _ ... ____._.. 328 .1
Cu Over Milpitas clay loam, 3 to 6 percent slopes... 83 ]
Cv 1 to 3 percent slopes. . _ .. ____.__. 725 .2
Cropley gravelly claf' oam:
Cw 3 to 6 percent slopes. _ . ___._.. 72 m
Cx 1 to 3 percent slopes. o oo oooao__ 147 O]
Diablo clay:
Da Moderately eroded, 20 to 35 percent slopes_____ 1, 406 .4
Db Slightly eroded 20 to 35 percent slopes_.___.___ 1, 145 .4
Dc Severely eroded 35 to 50 percent slopes_ .o ... 28 m

See footnote at end of table,
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TABLE 9.—Approximate acreage and froportz‘onate extent of the soils
rea,

mapped in the Santa Clara

Calif —Continued

Map
sg - Soil Acres | Percent
ol
Diablo clay loam:
Dd Moderately eroded, 20 to 36 percent slopes__.__ 204 0.1
De Slightly eroded, 20 to 35 percent slopes____.____ 132 0]
Df 36 to 50 percent slopes._ o _______ 56 O]
Dublin clay (adobe):
Dg 3to6 percentslopes. oo oo__.. 204 .1
Dh 1 to 3 percent slopes. oo 1,017 .3
Dublin clay loam:
Dk 3 to 6 percent slopes. _ . oo oo 103 )
DI 1to 3 percent slopes_ oo 411 .1
Edenvale clay (adobe):
Ea 3 to 6 percent 8lopes. . oo 144 Q]
Eb 1to 3 percent slopes.__ . aao___. 572 .2
Ec | Pits..o o cecccmcmmececes 545 .2
Gaviota gravelly loam:
Ga 20 to 35 percent slopes. . oo ooooo__.. 262 .1
Gb Moderately eroded, 20 to 35 percent slopes_____ 81 ®
Ge 35 to 50 percent slopes_______________________ 763 .2
Gaviota loam-Altamont clay loam:
Gd 20 to 35 percent slopes. - oo oo 657 .2
Ge Moderately eroded, 20 to 35 percent slopes___ .. 321 .1
Gf 35 to 50 percent slopes_ . o oo_oo__o. 389 .1
G Moderately eroded, 35 to 50 percent slopes_ . ._. 74 Q]
G Beverely eroded, 33 to 50 percent slopes_..._._.. 279 .1
Gaviota loam:
Gk 20 to 35 percent slopes_ . ___ o __________ 1, 054 .3
Gl Moderately eroded, 20 to 35 percent slopes._.__ 176 .1
Gm Slightly eroded, 20 to 35 percent slopes.......__ 2, 496 .8
Gn 36 to 50 percent slopes. - oo ocomoo e 1, 397 .4
Go Moderately eroded, 35 to 50 percent slopes_____ 152 Q]
Gp | Gaviota stony soils, undifferentiated, 504 percent
slopes._ - e 2, 523 -8
Gr | Gaviota stony loam-Ayar stony clay, 20 to 35 percent
8lopes _ e~ 71 8
Gs | Gaviota stony loam, 20 to 35 percent slopes____.._._ 35 1
Hovey clay:
Ha 10 to 20 percent slopes____________________.__. 1561 2‘)
Hb Slightly eroded, 10 to 20 percent slopes..._._._.. 152 1)
Hugo clay loam:
He Slightly eroded, 20 to 35 percent slopes_____..__ 483 .2
Hd Moderately eroded, 10 to 20 percent slopes_ . ... 174 .1
He Slightly eroded, 3 to 20 percent slopes__.._____. 198 .1
Hugo loam:
Hf Moderately eroded, 20 to 35 percent slopes...... 649 .2
Hg Slightly eroded, 20 to 35 percent slopes_._...__._ 738 .2
Hh Moderately eroded, 10 to 20 percent slopes__ ... 238 .1
Hk Severely eroded, 36 to 50 percent slopes______._ 193 .1
HI Slightly eroded, 3 to 20 percent slopes_..._____. 536 .2
Hugo sandy loam:
Hm Moderately eroded, 20 to 35 percent slopes___.__ 159 .1
Hn Severely eroded, 10 to 20 percent slopes_.__._.. 99 Q]
Ho Slightly eroded, 10 to 20 percent slopes......... 49 (0]
Hp | Hugo soils, undifferentiated, 36+ percent slopes. __. . 11,788 3.7
Hr | Hugo stony soils, undifferentiated, 50+ percent
8lopes. e cccececee——ee 4,379 1.4
Ka | Kitchen middens. __ o o__.___. 71 O]

Sce footnote at end of table.
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oportionate extent of the soile

Map
ag - Soil Acres | Percent
ol
Los Gatos clay loam:
La 20 to 35 percent SlOPES. _ - oo 1, 968 . 6
Lb Moderately eroded, 20 to 35 percent soples... ... 469 .1
Le Slightly eroded, 20 to 35 percent slopes_......._. 1, 593 .5
Ld Slightly eroded, 10 to 20 percent slopes..._..___ 552 .2
Le Severely eroded, 35 to 50 percent slopes. ...___. 312 .1
Lf | Los Gatos-Maymen stony soils, undifferentiated,
50+ percent slopes_ .. . ceaeoa 46, 123 14. 6
Lg | Los Trancos stony clay, 10 to 35 percent slopes.___.. 529 .2
Ma | Made land (over Alviso soil material) ______________ 166 .1
Maymen loam:
Mb Severely eroded, 20 to 50 percent slopes. __.____ 771 .2
Mc Moderately eroded, 20 to 35 percent slopes_ _ ... 458 .1
Md Slightly eroded, 10 to 35 percent slopes__...____ 731 .2
Me | Maymen stony soils, undifferentiated, 50+ percent
BloPeS. - - e 13, 476 3
Mf | Milpitas clay loam, 3 to 10 percent slopes_......____ 616 .2
Milpitas loam:
Mg 3 to 10 percent slopes. ... _______._..____ 823 .3
Mh Slightly eroded, 10 to 20 percent slopes_.._.__.. 0883 .3
Mocho clay loam:
Mi Over basin clays, 0 to 1 percent slopes_.__._.____ 3, 895 .2
Mj Over Cropley and Campbell soils, 1 to 3 percent
BlOPes. - e 1,223 .4
Mk 1 to 3 percent slopes_____________ . ____.___. 465 .1
M| | Mocho fine sandy loam, over basin clays, 0 to 1
percent slopes___ . aoao. 193 .1
Mm | Mocho gravelly loam, 1 to 3 percent slopes. . ._.____ 106 m
Mocho loam:
Mn Over basin clays, 0 to 1 percent slopes__.._..____ 805 .3
Mo Over Campbell and Cropley soils, 1 to 3 percent
SlOPeS . e 726 .2
Mp Over Cropley and Zamora clay loams, 3 to 6 per-
cent Slopes. oo oo 134 ®
Mg 1 to 3 percent slopes_ _ __ __ oo ___ 2, 009 .6
Mr | Mocho sandy loam, over basin clays, 0 to 1 percent
SlOPeS . - o o 233 .1
Ms | Mocho soils, undifferentiated, 1 to 3 percent slopes_ ___ 924 .3
Mt | Montara clay, slightly eroded, 20 to 35 percent slopes_ _ 160 .1
Mu | Montara clay loam, slightly eroded, 20 to 35 percent
slopes._ . _ .. 162 .1
Mv | Montara stony soils, undifferentiated, 35+ percent
slopes._ - - e eeee 4, 601 .5
Mw | Montara stony clay-Climax clay (adobe), 20 to 35
percent slopes___ ___ e 2,314 .7
Mx | Montara stony clay, 10 to 35 percent slopes. .. _..___. 4, 959 .6
Montara stony clay loam:
My 20 to 35 percent slopes. . __ . __ .. _._ 1, 410 .4
Mz 10 to 20 percent slopes_ _ .. _____.___.____ 328 .1
Ohmer clay loam:
Oa 3 to 10 percent slopes. ... o e meeooo 126 O]
Ob Slightly eroded, 20 to 85 percent slopes_......_. 74 )]
Oc 10 to 20 percent slopes___ . _______________._._. 260 .1
Od Slightly eroded, 10 to 20 percent slopes..__.._.__ 581 .2
Oe | Ohmer gravelly clay loam, 3 to 10 percent slopes. ... 110 O]

See footnote at end of table.



SANTA CLARA AREA, CALIFORNIA

55

TABLE 9.—A pproximate acreage and ‘froportionate extent of the soils
7

mapped in the Santa Clara

ea, Calif —Continued

Map
sym- Soil Acres | Percent
ol
Of | Orestimba clay loam, 0 to 1 percent slopes_.________ 2, 563 0.8
Og | Orestimba silty clay loam, 0 to 1 percent slopes. . ___ 8, 898 1.2
Pa | Permanente stony soils, undifferentiated, 50+ per-
cent slopes._ . __ oo me 635 .2
Pb | Permanente stony loam, slightly eroded, 20 to 35
percent slopes_____________.___________________ 64 O}
Pc Pescadero clay (adobe), 0 to 1 percent slopes________ 931 .3
Pd | Pescadero clay, 0 to 1 percent slopes_______________ 1,132 .4
Pleasanton clay loam:
Pe 3 to 6 percent slopes__ _ .. ___ . __ . _____._... 499 .2
Pf 1 to 3 percent slopes____ . ____________________ 2,379 .8
Pg | Pleasanton gravelly clay loam, 1 to 3 percent slopes._ 919 .3
Pleasanton gravelly loam:
Ph Gently sloping, 3 to 8 percent slopes.___.__..._ 740 .2
Pk Moderately eroded, 20 to 35 percent slopes...__ 88 O]
Pl 20 to 30 percent slopes_ . ____ _____._____._.______ g1 O]
Pm Undulating, 3 to 10 percent slopes_ . ____.....__ 1, 399 .4
Pn Slightly eroded, 8 to 20 percent slopes___.______ 164 .1
Po 1 to 3 percent slopes_ _ e 13, 794 4.4
Pleasanton loam:
Pp Cobbly subsoil, 1 to 3 percent slopes 399 .1
Pr 3 to 10 percent slopes_ ... .________. 1, 049 .3
Ps 1 to 3 percent slopes_ . __ . e 5, 622 1.8
Positas-Saratoga gravelly loams:
Pt 10 to 20 percent slopes. .. __ .. oo 62 ™
Pu Moderately eroded, 10 to 20 percent slopes. . ___ 88 o
Positas-Saratoga loams:
Pv 3 to 10 percent slopes_ - __ . o eeeoo. 659 .2
Pw 8Slightly eroded, 10 to 20 percent slopes__.__.___ 2, 479 .8
Px Slightly eroded, 3 to 10 percent slopes.._.______ 432 .1
Ra | Riverwash___ ... eai._ 235 .1
Sa | San Ysidro clay loam, 1 to 2 percent slopes___._____ 74 O]
Sb | San Ysidro loam, 1 to 2 percent slopes_ . .__._...____ 2, 859 .9
Saratoga-Positas loams:
Sc Deep, slightly eroded, 3 to 10 percent slopes. . _._ 271 .1
Sd Deep, slightly eroded, 10 to 20 percent slopes__ . 558 .2
Se 3 to 10 percent slopes. - ... o ____ 247 .1
Sf Moderately eroded, 20 to 35 percent slopes.._ ___ 779 .2
Sg Slightly eroded, 20 to 35 percent slopes__..__._.. 421 .1
Sh 10 to 20 percent slopes_ ______ . _____.__________ 252 .1
Sk Slightly eroded, 10 to 20 percent slopes.__._____ 717 .2
SI Sobrante clay, stightly eroded, 10 to 35 percent slopes_ 823 .3
| Soper gravelly loam:
Sm 20 to 35 percent slopes_ .- ____ . ___.______..__.___ 242 .1
Sn Moderately eroded, 20 to 35 percent slopes_ - . __ 326 .1
So 35 to 50 percent slopes._ . . ___________________ 825 .3
| Sorrento clay loam:
Sp Over Sunnyvale clay, 0 to 1 percent slopes______ 250 .1
Sr 1 to 3 percent slopes_ ____ __ ______________.___. 10, 287 3.3
Ss | Sorrento fine sandy loam, 1 to 3 percent slopes_.____ 121 m
St | Sorrento gravelly loam, 1 to 3 percent slopes..______ 1, 302 .4
Su | Sorrento loam, 1 to 3 percent slopes________________ 4, 247 1.3
Sv | Borrento silt loam, 1t0 3 percentslopes____ . _________ 697 .2
Sw | Sorrento silty clay loam, 0 to 2 percent slopes_____.___ 2, 980 .9
Sx | Sunnyvale clay, 0 to 1 percent slopes________________ 16, 950 5 4
Sy | Sunnyvale clay loam, 0 to 1 percent slopes. ____..____ 354 .1
Ta | Tidalmarsh. ..o oo e 6, 205 2.0

See footnote at end of table.
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TaBLE 9.—Approximate acreage and froportz'onate ewtent of the soils
mapped in the Santa Clara Area, Calif —Continued

Map
sz - Soil Acres | Percent
ol

Vallecitos clay loam:

Va 20 to 35 percentslopes. - _ . _oo______ 3, 308 1.0

Vb Moderately eroded, 20 to 35 percent slopes.___.__ 453 .1

Ve Slightly eroded, 20 to 35 percent slopes.____.____ 95 0]

\L Slightly eroded, 10 to 20 percent slopes___._____. 29 ")

Ve 35 to 50 percentslopes. . _ - .. __.___ 2, 450 .8

\'A Severely eroded, 35 to 50 percent slopes_________ 87 ®
Vallecitos loam:

Vg Slightly eroded, 20 to 35 percent slopes__._______ 269 .1

Vh 3510 50 percentslopes. - - oo oo __ 126 O]

Ya | Yoloclayloam, 1 to 3 percentslopes. ___.____________ 5, 927 1.9

Yb | Yolo fine sandy loam, I to 3 percentslopes....__.____ 953 .3

Yc | Yolo gravelly fine sandy loam, 1 to 3 percent slopes____ 758 .2

Yd | Yologravelly loam, 1 to 3 percentslopes_____________ 2, 117 .7
Yolo loam:

Ye 3to6percentslopes . ___.__________________ 329 .1

Yf Over Clear Lake clay, 0 to 1 percent slopes.______ 138 O]

Yg 1to3 percentslopes. .. __ . __________ 3, 462 1.1
Zamora clay loam:

Za 3to6percentslopes_________________________. 705 .2

Zb 1to3 percentslopes . ___ . _________ 4, 565 1. 4
Zamora gravelly clay loam:

Zc 3to 6 percentslopes. . __ . ___.___ 291 .1

Zd Over San Ysidro clay loam, 1 to 3 percent slopes_ _|.__.____ m

Ze 1to3 percentslopes______ . ____ . __.___._.__ 4, 681 . b

Zf Zamora silty clay loam, 1 to 3 percent slopes_____ 3, 922 1.2
Levee. oo oo e mmmcmecee—— - 2, 059 .7
Salt concentration pond____ . _____________ 2,779 .9
Tidal flats_ o oo e 1, 477 .8
Water . oo m———————— e 3, 225 1.0

Total oo ool 315, 878 100.0

1 Less than 0.05 percent.
ALAMITOS SERIES

The soils of the Alamitos series developed in very poorly drained
basin positions under an average annual rainfall of about 15 inches.
The soils occur most typically in basin areas south of the Lick Hills,
These areas originally were fresh-water tule marshes. They were
drained by a ditch that empties into Cincas Creek, but since the general
lowering of the ground-water level in this area through pumping for
irrigation, the drainage ditch is necessary only in years of exception-
ally high rainfall. The parent material of the Alamitos soils consists
of finely divided alluvial material originating mainly in areas of sand-
stone and shale rocks.

The surface soils are black, high in organic matter, fine textured,
firm, noncalcareous, and neutral to slightly basic in reaction (pH 7.0
to 7.8). They grade quickly into gray or light-gray massive non-
calcareous or very slightly calcareous subsoils of clay texture. The
reaction is neutral or slightly basic, and the pH ranges from 7.0 to 8.0.
The subsoils are slowly permeable to water and fairly uniform to
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depths of 6 or more feet. Rust-brown and bluish or greenish mottlings,
characteristic of poorly drained soils, occur in the lower subsoils.
During the winter months, ground-water level or saturation of the
soil is In most places within 6 feet of the surface.

The Alamitos soils normally lie at slightly lower elevations than
the associated Sunnyvale soils. They differ from the Sunnyvale soils
mainly in having developed under poorer drainage and in having non-
calcareous surface soils and noncaleareous or only slightly calcareous
subsoils. The Alamitos soils are also similar in some respects to soils
of the Sacramento series, mapped mainly in the Sacramento Valley.
The Alamitos soils occupy about 114 square miles.

Alamitos clay, 0 to 1 percent slopes (Aa).—The surface soil is
a black, noncalcareous, neutral or slightly basic firm clay that varies
in deptfl from 11 to 17 inches. Although the soil is of clay texture, it
is fairly easily worked. If cultivation 1s done carefully at the proper
moisture content, a good seedbed can be produced. On drying in an
undisturbed state, the soil breaks to large, more or less angular blocks.
Near or at the surface a fine blocky structure generally develops from
secondary cracking. The surface soil grades rapidly into a gray or
light-gray noncalcareous or very slightly calcareous massive subsoil
og clay texture. The subsoil is highly mottled with rust-brown stains,
and normally some bluish or greenish mottlings are also present. The
subsoil is fairly uniform to a depth of 6 feet, and various characteris-
tics indicate it was formerly water-saturated throughout the year.

Although most areas of this soil have been draineﬁ either by ditches
or a lowering of the ground-water level through pumping, even at the
pre?ent time the soiF is saturated in some places within 6 feet of the
surface.

Alamitos clay, 0 to 1 percent slopes, is the only soil of the Alamitos
series recognized in the survey Area. The largest body of it occurs
south of the Lick Hills. South of Santa Clara and east of the County
Hospital are small areas of a different but closely similar soil. The
soil in these areas is coarser textured and slightly gravelly.

Except for residential or industrial areas, all of the Alamitos soil is
cultivated. Grain hay, sugar beets, and truck crops are the principal
crops grown, although there are small acreages of prunes, pears, and
walnuts, The soil is best suited to shallow-rooted crops, and good or
excellent yields of grain hay, sugar beets, and some truck crops are
obtained. The soil 1s not well suited to deep-rooted crops, and yields
and tree growth of prunes, pears, and walnuts are generally poor.

ALTAMONT SERIES

Soils of the Altamont series occur mostly on hills where the average
annual rainfall is about 20 inches. The original vegetation was mainly
grasses, oaks near drainageways and extending upward on north slopes
for short distances, and brush on some of the steeper slopes. Except
for a few steep slopes, most of the soils have been or are now under
cultivation. The soils have a hilly relief (20 to 35 percent slopes),
but some areas are rolling or steep. Erosion has occurred in a number
of places where the soils are cultivated.

The surface soils are brown or grayish brown, generally fine tex-
tured, and normally neutral or slightly acid in reaction (pH 6.1 to 7.3).
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The soils crack to a coarse blocky structure, which in the very fine.
textured soils is typical of adobe structure. The surface soils overlie
brown or grayish-brown fine-textured upper subsoils that are also
normally neutral or slightly acid in reaction. The upper subsoils crack
to a weak prismatic structure, and generally the structural units are
coated with some colloidal material. The upper subsoils grade into
brown or lighter grayish-brown, calcareous, fgle-text-ured Iower sub-
soils of basic reaction (pH 7.4 to 8.3). Lime is usually segregated in
small soft masses and along small tubular pores. Fragments of bed-
rock are common in the lower subsoils; the fragments increase in
number and size with depth. The bedrock is well-consolidated shale
or fine-grained sandstone that contains some lime in cracks and seams.

The Altamont soils are associated with soils of the Diablo, Gaviota,
and Berryessa series. The Diablo soils are dark gray; the Gaviota
soils are typically shallower and noncalcareous; and the Berryessa
soils differ primarily in the softer consolidation of the bedrock parent
material. In many places the Altamont soils occur in such close asso-
ciation with the Berryessa or Gaviota soils that they are mapped as
complexes. Soils of the Altamont series occupy about 514 square miles
in this Area.

Altamont clay loam, 10 to 20 percent slopes (Ax).—This phase
is on a few small isolated hills near the edge of the valley floor. The
surface soil is a grayish-brown slightly acid medium blocky clay loam
that varies in depth from 6 to 14 inches. It grades into a similar-
colored or slightly browner clay loam or light clay subsoil of basic reac-
tion. The subsoil rests on partially decomposed fine-grained sand-
stone at depths of 18 to 30 inches. Normally some lime occurs in the
lower subsoil and in seams or along cracks in the bedrock.

A1l of the soil is cultivated. Grain hay is the principal crop, and
there are some orchards. Yields are fair.

Altamont clay, 20 to 35 percent slopes (A).—The surface soil is
a grayish-brown slightly acid clay that varies in depth from 8 to 13
inches. On drying in an undisturbed state, this soil cracks to a coarse
blocky structure of hard consistence. The surface soil grades into a
brown or grayish-brown noncalcareous upper subsoil of clay texture
and weak prismatic structure. Some colloidal coating is present along
small tubular pores and cracks. At depths of 13 to 23 inches the upper
subsoil grades into a brown or yellowish-brown calcareous clay lower
subsoil that generally contains some fragments of bedrock. Lime
is segregated in small soft masses and along tubular pores. Partially
decomposed shale or fine-grained sandstone bedrock normally occurs
at depths of 20 to 35 inches. Lime is in the bedrock, in seams or
along cracks. Profile characteristics of Altamont clay, 20 to 35 per-
cent slopes, are somewhat variable because of localized differences in
parent material and slope.

Noneroded areas of this soil occur on the Santa Teresa Hills and
other hills in the southern part of the Area. Kast of the Calero
Reservoir this soil joins an area classified as Rough mountainous land
in the Gilroy Area (5). None of the soil is cultivated. The vegetation
is largely grasses, trees, and brush. The soil is used for grazing,
and the carrying capacity is fair to good, depending on the season.
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Altamont clay, slightly eroded, 20 to 35 percent slopes (Ag).—
These areas of Altamont clay are similar to the Altamont clay pre-
viously described except that sheet erosion has caused the surface
soil to be shallower and in a few places calcareous.

This soil is mapped on the hills in the eastern and southern Farts
of the Area. Southeast of Evergreen the soil is more nearly of
clay loam texture. All of the soil has been or is now under cultiva-
tion. Apricots, prunes, and grain hay are the principal crops. Yields
of fruits are poor, but the ]%uality is frequently good. Yields
of grain hay are fairly good. Erosion control measures are required
for proper cultivation. Some areas are used for grazing.

Altamont clay, moderately eroded, 20 to 35 percent slopes
(Ar).—Small areas of this soil are mapped in association with other
phases of Altamont clay. Except for differences caused by moderate
erosion, the soil is similar to the slightly eroded Altamont clay pre-
viously described. North of the Calera Reservoir, the soil is of clay or
clay loam texture.

Kll of this soil is or has been cultivated. Grain hay, apricots, and
prunes are the principal crops grown. Yields are poor, and in most
places the soil should not be clean-cultivated.

Altamont clay, slightly eroded, 10 to 20 percent slopes (An).—
This soil is associated with other Altamont clays. In most places
some erosion has occurred. Most of the soil 1s cultivated. Tree
fruits and grain hay are the main crops grown. Yields of tree fruits
are fair, but some erosion control is needed for sustained production.
Yields of grain hay are normally good.

Altamont clay, 35 to 50 percent slopes (Ax).—This soil is con-
siderably shallower than less steep Altamont clays, and in most places
it has some rock outcrops. Some of the soil is of clay or clay loam
texture. East of Calero Reservoir, areas of this soil join Rough
mountainous land as mapped in the éilroy Area,

The few cultivated areas of the steep soil are generally eroded. Most

of this soil is covered by grass or trees and grass, with occasional
brushy areas.

Altamont clay, moderately eroded, 35 to 50 percent slopes
(AL).—A little of this soil occurs on the hills bordering the valley
in the southern part of the Area. These areas have been or are under
cultivation. Orchard fruits, principally apricots, are the main crop.
The soil is not suited to clean-cultivated crops; a permanent cover
should be maintained.

Altamont clay (adobe), slightly eroded, 20 to 35 percent slopes
Az).—A noneroded Altamont clay (adobe) is not mapped in this
ea, but the following profile description would be applicable to the
noneroded soil. The surface soil is a brown, neutral or sli[;htly acid,
clay that varies in depth from 10 to 15 inches. The soil cracks to
largf blocks typical of adobe structure. The surface soil grades into
slightly or moderately compact brown clay that is usually structureless
and massive. At depths of 24 to 30 inches the upper subsoil grades
into a brown calcareous lower subsoil, also of clay texture. Some lime
is segregated along small tubular pores. Well-consolidated shale or
fine-textured sandstone bedrock normally lies at depths of 40 to 50
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inches. Altamont clay (adobe) differs from Altamont clay in being
finer textured, deeper, and of more pronounced blocky structure,

Soil profile characteristics in the slightly eroded areas are similar to
those given above except for minor changes due to erosion. Some roll-
ing areas of this soil and one very small area of steep relief are included
in this soil.

Grain hay and such truck crops as early spring peas are the principal
crops grown on the soil. Yields are fair to goog.

Altamont clay (adobe), moderately eroded, 35 to 50 percent
slopes (Ac).—This soil, mapped on the hills in the northeastern part
of the Area, is generally similar to the Altamont clay (adobe) just
described except that it 1s steeper and more eroded.

Grain hay and early spring peas are the principal crops. Yields are
poor, and a few fields have been abzmdone(f. Steep areas of Altamont
clay (adobe) should be kept under a permanent cover of vegetation.

Altamont clay (adobe), severely eroded, 35 to 50 percent slopes
(Ap).—Small areas of these soils are closely associated with mod-
erately eroded steep soils in the upper part of the Calero Creek drain-
age. Grain hay and early spring peas are the principal crops. Yields
are poor, and some fields have been abandoned because of severe ero-
sion. These areas should not be cultivated.

ALVISO SERIES

The soil of the Alviso series is a saline or “alkali” soil that occurs
near and on the margin of Tidal marsh. The average annual rain-
fall is about 15 inches. Drainage was very poor during development.
and is at present. Very little of this soil is cultivated. The natural
vegetation consists largely of %‘rasses, saltgrass predominating, and
pickleweed and brassbuttons. The parent material is very finely di-
vided alluvium, mainly from areas of sandstone and shale rocks.
However, the drainage conditions have determined the characteristics
of this soil. The water, which in many places saturates the lower sub-
soil and keeps the upper subsoil and part of the surface soil con-
stantly moist, is mostly seepage from San Francisco Bay. The soil
is typically basic in reaction (pH 7.8 to 8.4) in both surface and sub-
soil horizons.

Where the Alviso soil is associated with soils of the Sunnyvale series,
it resembles to some degree the Sunnyvale soils, and likewise, where
associated with soils of the Pescadero series, it somewhat resembles the
Prescadero soils. The Alviso soil covers about 5 square miles.

Alviso clay, 0 to 1 percent slopes (AN).—The surface soil is a dark-
gray calcareous clay to depths of 6 to 10 inches. The soil cracks to
a hard coarse blocky structure, but secondary cracking results in a fine
blocky structure in the first inch or two. Tﬁe surface soil grades into
a dark-gray or dark grayish-brown, calcareous, medium blocky upper
subsoil of fine clay texture. Lime occurs throughout the surface
soil and upper subsoil, but in the upper subsoil it is segregated as
small white specks or masses. This lime segregation in the upper sub-
soil increases somewhat with depth. There 1s normally an abrupt
transition to a light-gray, highly calcareous, fine-textured lower sub-
soil that has rust-brown and bluish and greenish mottles. The lower
subsoil generally contains a few calcareous nodules, and in some places
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a few small nodules occur in the upper subsoil. The lower subsoil of
strong alkali soils, especially near Tidal marsh, is generally water
saturated, and the upper subsoil and part of the surface soil are con-
stantly moist.

Alviso clay, 0 to 1 percent slopes, occurs near Tidal marsh. Nearly
all of the soil is moderately or strongly affected with salts. In some
places the immediate surface of the soil that has strong salt concentra-
tions is very friable and is of granular structure and puffy appear-
ance. Neutral (white alkali) salts by far predominate, but some of
the soil contains a relatively large amount oF basic salts (black alkali)
in addition to neutral salts, The areas with black alkali have a
strongly basic reaction (pH greater than 8.5).

Very little of Alviso clay is cultivated. Most of it is either used for
pasture or allowed to remain idle.

AYAR SERIES

Soils of the Ayar series occur mainly on the lower hills in the
southern part of the Area. The average annual rainfall is about
20 inches. The natural vegetation is mainly grasses, scattered oaks,
and brush on some of the steeper slopes. Typical slopes range from
20 to 35 percent, although in a few places slopes may be 10 to 50
percent. In some places the soils are cultivated, and some erosion
generally has resulted.

The surface soils are brown and become nearly reddish brown when
moist. They are usually fine textured but friable, calcareous, and
mildly or moderately basic in reaction (pH 7.4 to 8.0). Normally
they crack to a fine to medium blocky structure. The surface soils
grade into brown or nearly reddish-brown, friable, highly calcareous
subsoils of fine texture. Lime is segregated in the subsoils along nu-
merous small tubular pores so as to have the appearance of a thread-
like network. The subsoils grade irregularly into light-brown or ver
pale brown, highly calcareous, fine-grained sandstone or limestone bed-
rock. In some f’;ces the bedrock has been mined for limestone.

Soils of the Ayar series are similar in general appearance to the
Altamont or Berryessa soils but differ from them chiefly in having
calcareous surface soils. In some places the Ayar soils are closely
associated with the noncalcareous Gaviota soils. The soils of the
Ayar series occupy about 114 square miles.

Ayar clay, 10 to 35 percent slopes (Ar).—The surface soil is a
brown calcareous clay that normally varies in depth from 8 to 17
inches. In spite of the clay texture the soil is friable and easily
worked to a good seedbed. The surface soil grades into a brown, sub-
angular blocky, highly calcareous subsoil of clay or clay loam tex-
ture. Lime in the subsoil is highly segregated in a threadlike form.
At depths of 20 to 38 inches the subsoil grades irregularly into a light-
brown or very pale brown, highly calcareous, fine-grained sandstone or
limestone.

The soil occurs in small bodies near the northwestern end of the
Santa Teresa Hills, north of the Calero Reservoir dam, and southwest
of Palo Alto. None of it is cultivated. The vegetation is mostly grass
or trees and grass. These areas are used mainly for grazing, and
the carrying capacity is normally good.
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Ayar clay, slightly eroded, 20 to 35 percent slopes (Ar).—This
soil is similar to the Ayar clay on slopes of 10 to 85 percent, except
that it is more eroded. It occurs mainly on low hills in the southern
part of the Area. South of Alamitos it has a less sloping relief. All
of the soil is cultivated. Grapes, apricots, and prunes are the prin-
cipal crops.

Ayar clay, moderately eroded, 20 to 35 percent slopes (Ao).—
This soil is like the slightly eroded Ayar clay, except that in a number
of places the lighter colored material of the lower subsoil is exposed
by erosion, and in some places the bedrock is exposed. The soil occurs
south of Alamitos and southwest of the junction of Arroyo Calero and
Los Alamitos Creek. Grapes, apricots, and grain hay are the principal
crops grown, and yields are normally poor.

Ayar clay, 35 to 50 percent slopes (As).—All of this soil is on the
northwestern end of the Santa Teresa Hills. Normally it is shallower
than others in this series. None of the soil is cultivated. The vegeta-
tive cover, mainly grass or trees and grass, is used for grazing. The
two small areas shown with stone symbols (rock outcrops) are brush
covered.

AZULE SERIES

Soils of the Azule series occur on terrace material near the western
edge of the valley. The average annual rainfall is 20 to 30 inches.
Original vegetation was mostly brush and grass, with wooded areas
near streams. Many areas of these soils are now cultivated ; they pro-
duce mainly nonirrigated orchard fruits (pl. 5, A). Typical slopes
range from 20 to 35 percent, but some are as slight as 10 percent, and
others as steep as 50 percent. Erosion has generally resulted where the
soils are cultivated. The elevation of the Azule soils varies from about
500 feet to about 1,000 feet. The climate and elevation are favorable
for apricots.

The surface soils are brown or pale brown, fine textured, and nor-
mally medium acid in reaction (pH 5.6 to 6.0). In spite of the fine
texture, the soils are not difficult to work, and a good tilth can be
produced if the soils are cultivated when at the groper moisture con-
tent. Under natural conditions the surface soils have a weak medium
blocky structure and a firm consistence. The surface soils overlie
brown or pale-brown slightly compact subsoils of fine texture and of
medium or strongly acid reaction (pH 5.0 to 6.0). Root and water
penetration are considerably better than for other terrace soils of the
Area, because the subsoils are less compact and impermeable than the
subsoils of most other soils of this group. In most places the roots
of orchard trees extend well below the subsoils into the underlying
material. The subsoils grade into light-brown or light yellowish-
brown unconsolidated or very slightly consolidated terrace material
of variable texture. The reaction of the underlying material varies
from acid to slightly calcareous and basic. The terrace material from
which the Azule soils have developed is older geologically than that
from which other terrace soils of the area have developed.

The Azule soils occur only on the Santa Clara geologic formation.
The Azule series occupies nearly 8 square miles. Only one soil type,
Azule silty clay, is mapped, but it has significant variations in slope
and erosion.
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Azule silty clay, 20 to 35 percent slopes (A1).—The surface soil is
a brown or pale-brown medium acid silty clay that normally varies
from 8 to 15 inches in depth. The surface soil overlies a brown or
ale-brown slightly compact subsoil of silty clay texture. The under-
ying material at depths of 20 to 45 inches is light-brown or light
ellowish-brown unconsolidated material of clay loam or silty clay
oargl texture. In a few places a small amount of gravel occurs in the
rofile.
P Most of Azule silty clay on hilly relief is in one of the eroded map-
ping units. None of this uneroded soil is cultivated. The largest area
1s east of Permanente. The vegetation is mostly brush, but there is
some in grass and woodland.

Azule silty clay, slightly eroded, 20 to 35 percent slopes (Av).—
Most of this soil is slightly eroded. Profile characteristics are similar
to those of the noneroded Azule silty clay, but because of erosion the
surface soil is generally shallower, and in a few places the soil is lighter
in color or gullies have developed.

Areas of this soil are northwest of Saratoga. All of this soil is or
has been cultivated. Apricots and prunes are the principal crops, and
some grapes and grain hay are grown. Yields of fruits are fair. The

uality of such fruits as apricots is good, largely because of favorable
climate. Small uneroded areas of woodland or woodland-brush near
drainage channels are included.

Azule silty clay, moderately eroded, 20 to 35 percent slopes
(Avu).—This soil is similar in profile to other soils of the Azule series,
except for being more eroded. The surface soil in some places has
been entirely removed, and the subsoil is exposed. The texture is
silty clay, which is more difficult to work to a good tilth than the sur-
face of less eroded areas. Surface color is generally lighter or in some
places redder. In nearly all areas occasional gulfies occur.

The largest area of this soil is west of Saratoga. Most of it is
cultivated, but a few small uncultivated areas along drainageways
areincluded. Prunes, apricots, and grapes are the chief crops. Yields
are poor, and some fields have been abandoned.

Azule sjlty clay, 10 to 20 percent slopes (Aw).—This soil is sim-
ilar to the Azule silty clay, 20 to 85 percent slopes, except that its
slopes are more gradual. The largest area of this soil is west of
Los Altos and south of Alta Mesa. A few areas of undulating relief
are included.

Most of the soil is cultivated and very slightly eroded. Dry-farm
apricots and prunes are the principal crops, although some walnuts,
pears, and grain hay are raised. Yields of fruits are fair, but the
quality is ordinarily good. Yields of grain hay are good.

Azule silty clay, slightly eroded, 10 to 20 percent slopes (Ax).—
These areas of Azule silty clay are like others of the Azule series
except for shght sheet erosion. The largest area is located south of
Los Altos. little moderately eroded soil south of Monta Vista
is included.

Most of the soil is cultivated. Prunes, apricots, and grapes are the
Ermcxpal crops. Yields of fruits are fair, and quality is generally

etter than average, particularly for apricots. Some of the soil is in
grass and used for grazing.
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Azule silty clay, 35 to 50 percent slopes (Ay).—These areas of
Azule silty clay are not cultivated. They support a brush cover that
is of little value except as watershed protection. The surface soil is
thinner and generally somewhat coarser textured than that of most
Azule soils. The largest area is east of Stevens Creek Reservoir.

Azule silty clay, moderately eroded, 35 to 50 percent slopes
(Az).—Where steep areas of Azule silty clay have been cultivated, the
result has been moderate erosion in most places and severe erosion in
others. Very little of the original surface soil remains, and in many
places part of the subsoil is gone. Small areas occur east of Stevens
Creek Reservoir.

Prunes are the principal crop, and apricots are grown. Yields are
poor, and some orchards have been abandoned.

BAYSHORE SERIES

Soils of the Bayshore series are marginal to basin areas. They de-
veloped while drainage was poor and the ground-water level was pre-
vailingly high. At the present time, however, the ground-water level
has been lowered so that crops and soils are not affected. The original
vegetation was mainly grasses, but all areas have been cultivated for
a number of years. ’the parent material is medium-textured alluvial
material from areas of sandstone and shale rocks. However, the
formerly poor drainage has had the greatest effect in producing the
principal characteristics of the series.

The soils are gray or dark grayish brown, calcareous, and basic in
reaction (pH 7.5 to 8.0) in both surface and subsoils. The surface
soils are highly calcareous, very friable, and granular in structure.
They grade into slightly compact calcareous gray or dark grayish-
brown clay loam upper subsoils of blocky structure. These upper sub-
soils grade into gray, dark-gray, or frayish-brown weak blocky clay
loam or clay lower subsoils that usual y contain segregated lime. The
underlying material is somewhat stratified gray or grayish-brown
calcareous alluvium of medium or moderately %rne texture and is mod-
erately permeable to roots and moisture. In most places the lower
subsoils and underlyinf material are slightly mottled with rust-brown
stains, and in a few places some calcareous nodules are in the lower
parts of the soil profiles.

In most places the Bayshore soils lie between soils of the Campbell
and Sunnyvale series. They are more like the Sunnyvale series near
the Sunnyvale soils and more like the Campbell series near the Camp-
bell soils. In some places the Bayshore soils are between the Camp-
be_lll and Castro soils. The Bayshore soils occupy about 114 square
miles.

Bayshore clay loam, 1 to 3 percent slopes (Bz).—The surface soil
is a gray or dark grayish-brown highly calcareous clay loam to depths
of 10 to 15 inches. The soil is very friable and easily worked into an
excellent tilth for seedbeds. The surface soil grades into a ray or
dark grayish-brown, calcareous, slightly compact upper sugsoﬂ of
clay loam texture. At depths of 25 to 31 inches the upper subsoil
grades into a gray, dark-gray, or grayish-brown calcareous lower sub-
soil of clay loam or clay texture. Lime is disseminated throughout
the surface soil and the upper and lower subsoil and is also segregated
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A, Prune trees on Azule silty clay: orchards on the same soil in the distance.
This hilly and steep soil has eroded in most places where cultivated.

B, Grain hay on Cropley clay (adobe). This heavy-textured soil is best suited
for fleid crops.

C, Orchards and grain hay on Diablo soils,
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A, Apricot orchard on Milpitas loam; this soil with claypan subsoil is not well
suited for orchard trees. Berryessa and Altamont soils on hills in background.

B, Pear orchard shortly after overflow and deposition of Mocho soil material;
underlain by black Sunnyvale clay at depths of 18 to 30 inches. Such depo-
sition generally benefits pear trees, but damages truck crops.

C, Montara stony clay of hilly relief. This very shallow and stony soil is suited
only for range pasture.
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Mocho ':mls, undifferel.:xtlated ﬂlonfr Covote Creek, showing typical bre'lk
from Mocho soils to higher lying Sorrento soils.

B, Typical relief and use of the complex of Positas-Saratoga loams; grain hay in
foreground, prune and apricot trees in background.

C, French prune trees on Positas loam. The dense claypan subsoil makes this
soil less suitable for orchards than the closely associated but more permeable
Saratoga loam. Erosion control is a problem on these soils.
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A. Moderate sheet erosion and small gullies in 0 young apricot orchard on Alta-
mont clay (adobe).

B, Gully in Berryessa clay, which is underlain by softly consolidated sedimentary
rock. The Altamont and Berrvessa soils are not extremely erodible, but have
eroded in most places where cultivated.
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in the lower subsoil. The lower subsoil, at depths of 39 to 45 inches,
grades into underlying moderately permeable gray or grayish-brown,
rust-brown mottled, calcareous alluvium. Some small calcareous
nodules may occur in the lower subsoil and underlying material. In
a few places a small amount of gravel occurs throughout the soil pro-
file. Near Lawrence some areas of this soil are browner than typical.
gpher areas are near Moffett Field and 1 mile northwest of Mountain
iew.

All of this soil is cultivated. Various crops are grown with only
fair success. Poor to fair yields of prunes, apricots, and walnuts,
agd faia to good yields of grain hay, truck crops, and sugar beets are
obtained.

Bayshore clay loam, 3 to 5 percent slopes (Ba).—Profile charac-
teristics of this soil are very similar to those of Bayshore clay loam
on slopes of 1 to 3 percent, but this soil is on slightly steeper slopes
formed by old drainageways and seep areas. Generally there is
a little gravel throughout the soil profile.

A little of this soi%is near Lawrence. Most of it is in fruit orchards,
principally prunes and apricots. Yields are rather poor.

BERRYESSA SERIES

Soils of the Berryessa series occur mainly on the lower hills in the
eastern part of the Area. They are closely associated with soils of the
Altamont series. Berryessa soils are derived from slifhtly consoli-
dated calcareous sedimentary rocks and have formed under an average
annual rainfall of about 20 inches. The original vegetation was
mainly grasses, with some woodland along drainageways and scattered
brush on some of the steeper slopes. Most of the soils are now culti-
vated. Orchard fruits and grain hay are the principal crops. The
soils have typical hilly relieEr Slopes are mostqy between 20 and 35
percent but range from 10 to 50 percent. Most of the cultivated soils
are eroded.

The surface soils are brown or grayish brown to nearly dark grayish
brown, fine textured, and normally neutral in reaction (pH 6.6 to
7.3). They crack to a coarse blocky structure of hard consistence
but produce a moderately good tilth if worked carefully at the proper
moisture content. The surface soils grade into slightly or moderately
compact brown or grayish-brown fine-textured uEper subsoils of
neutral to slightly basic reaction (pH 7.0 to 7.8). The upper subsoils
are weakly blocky but are otherwise similar to the surface soils. The
upper subsoils grade into somewhat lighter brown or grayish-brown
calcareous, fine-textured lower subsoils of basic reaction (pH 7.8 to
8.3). Generally some lime is segregated in small soft masses and along
tubular pores in the lower subsoils. The lower subsoils overlie light
brownish-gray or light yellowish-brown, calcareous, softly consoli-
dated shale or fine-textured sandstone.

The Berryessa soils are very similar to the Altamont soils. The
chief difference between the soils is the degree of consolidation of the
parent rock. The softer rock under the Berryessa soils favors the
development of the deep gullies (pl. 8, B) and landslips, which are
characteristic of the soils where erosion has occurred. In some places
the material underlying these soils seems to be terrace or old valley-fill
material rather than bedrock.

378177—858——08
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The Berryessa soils in the Santa Clara Area are mapped only in
complexes with soils of the Altamont series. The Berryessa-Altamont
soils occupy about 11 square miles.

Berryessa-Altamont clays, 20 to 35 percent slopes (Bc).—This
complex consists of a close association of Berryessa clay and Altamont
clay, with Berryessa clay predominating. The profile characteristics
of Altamont clay in the complex are similar to those previously de-
scribed under Altamont clay, 20 to 35 percent slopes.

The following profile description is of Berryessa clay, 20 to 35 per-
cent slopes. The surface soil is a brown or grayish-grown, blocky,
noncalcareous, neutral clay to depths of 8 to 13 inches. The surface
soil grades into a brown or grayish-brown noncalcareous clay-textured
upper subsoil that is slightly or moderately compact and weakly
bﬁ)cky. At depths of 20 to 35 inches the upper subsoil grades into a
lighter brown or grayish-brown calcareous clay lower subsoil. Lime is
disseminated throughout the lower subsoil and is also segregated in
small soft masses or along tubular pores. Slightly conso%idated cal-
careous shale or fine-grained sandstone is at depths of 30 to 45 inches.

This complex is not common in the Area, since most of the Berryessa-
Altamont clays on hilly relief have been cultivated and consequently
eroded. Most of this complex occurs on the eastern foothills. Some
small areas south of Alma, not too typical of the Berryessa or Altamont
series but generally similar to the Berryessa series, are included. A
few small areas of uneroded soil with steep relief are also included.

None of this complex is cultivated. The soils support a cover of
grass, trees, trees and grass, or brush.

Berryessa-Altamont clays, slightly eroded, 20 to 35 percent
slopes (Be).—The complex is extensive on the eastern hills of the
Area. The soils are similar in profile to the Berryessa clay and Alta-
mont clay soils previously described but are more eroded. Occasional
deep gullies are characteristic. In a few places where the soil was
originally very shallow, the exposed soil is calcareous. Some included
soils northwest of Alma are similar to but not typical of the Berryessa
or Altamont series,

All of this complex is cultivated. Apricots, prunes, grain hay, and
truck crops (early spring peas) are the principal crops grown (pl. 4,
A). Yields are fair for fruits, and quality, particularly of apricots, is

enerally good. Yields of grain hay are good, and yields of peas are
%air to good, depending on the weather.

Berryessa-Altamont clays, moderately eroded, 20 to 35 percent
slopes (Bp).—This hilly and moderately eroded complex is extensive.
It occupies a nearly continuous strip along the lower hills in the eastern
part of the area. )

The soils generally conform to the descriptions of Berryessa clay
and Altamont clay previously given. In many places the surface
is lighter colored than typical, and in some places the exposed soil
is calcareous. Occasional deep gullies and landslips are also
characteristic. )

All of this complex is cultivated. Prunes, apricots, grain hay, and
truck crops (early spring peas) are the principal crops grown. Yields
are only ?air or poor. Krosion control 1s needed in most places.
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Berryessa-Altamont clays, slightly eroded, 10 to 20 percent
slopes (Br).—This rolling slightly eroded complex occurs mainly on
the eastern foothills. Near Alma College the soils are not too typical
of the Berryessa or Altamont series, Most of the complex is cultivated.
Grain hay, truck crops, and orchard fruits are the principal crops.

Berryessa-Altamont clays, severely eroded, 35 to 50 percent
slopes (Ba).—The small areas of this complex are on steep slopes and
are severely eroded. The calcareous subsoils or even the parent ma-
terials may be exposed. Gullies are fairly common. This complex is
associated with other complexes of Berryessa and Altamont clays in
the northeastern part of the Area. Some tree fruits and early spring
peas are grown, but yields are poor. These areas should be taken out
of cultivation.

Berryessa-Altamont gravelly clays, slightly eroded, 20 to 35 per-
cent slopes (Ba).—This complex is a close association of Berryessa
gravelly clay and Altamont gravelly clay, with Berryessa gravelly
clay predominating.

he surface soil of Berryessa gravelly clay, 20 to 35 percent slopes,
is a brown or grayish-brown, neutral, gravelly clay to depths of 7 to
13 inches. It grades into a moderately compact noncalcareous upper
subsoil, also of gravelly clay texture. At 20 to 32 inches the upper sub-
soil grades into a lighter brown calcareous or slightly calcareous lower
subsoil of gravelly clay or gravelly clay loam texture. Slightly con-
solidated calcareous conglomerate normally occurs at depths of 35
to 45 inches. In general the soil is less calcareous in the lower subsoil
than Berryessa clay, and it may even be noncalcareous. Altamont
gravelly clay has a similar profile but has developed from more firmly
consolidatedV conglomerate,

This complex occurs southwest of Evergreen. Prunes, apricots, and

rain hay are the principal crops grown. Yields are only fair for
ruits but fairly good for grain hay, depending upon the rainfall.

CAMPBELL SERIES

Soils of the Campbell series are among the most productive and
intensively cultivated in the Area. The soils occur on the very gentl
sloping fringes of alluvial fans, under an average annual rainfall
of about 15 inches. Before the development of intensive agriculture
in the valley, these soils were probably influenced by at least intermit-
tently high ground-water levels. Pumping for irrigation has so low-
ered the ground-water level in most places in the valley that at present
crops or soil profiles are rarely affected. The original vegetation
was mainly grasses and a few scattered oaks, but for a number of years
all of the soils have been cultivated. The alluvial parent material
from which the soils have developed originated mainly in the sand-
St(ﬁle and shale formations of the mountains on both sides of the
valley.

The surface soils are grayish brown or dark grayish brown and of
moderately fine or fine texture. They are considerably darker when
moist. In orchard areas the soils are generally a shade darker than
in areas used for field crops. The surface soils are typically noncal-
careous and neutral to slightly basic in reaction (pH 7.0 to 7.8).
They grade into grayish-brown, slightly or moderately compact, mas-
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sive upper subsoils that are noncalcareous or very slightly calcareous.
The reaction of the upper subsoil is slightly to moderately basic (pH
7.5 to 8.0). The upper subsoils grade into grayish-brown, rust-brown
mottled, moderately fine or fine textured calcareous lower subsoils
that are distinctly basic in reaction (pH 7.8 to 8.3). The lower sub-
goils are normally less compact than the upper subsoils and are uni-
form and moderately permeable to depths of 6 or more feet. Lime
usually occurs at depths of 25 to 42 inches. Most of it is disseminated
throughout the lower subsoils, but in some places it is segregated
along small tubular pores or in the form of small soft masses. The
upper subsoils retard root and moisture penetration very slightly, and
in orchard areas roots extend throughout the depths of the soils. In
many places a slightly or moderately compact plowpan has developed
at the depth of most frequent cultivation.

The Campbell soils are similar to and associated in some places with
soils of the Zamora series, and the color of surface soils in many places
is nearly the same. The chief differences between the soils are the
presence of lime and considerable rust-brown mottling in the subsoils
of the Campbell series. The Campbell soils normally lie at slightly
lower elevations than the Zamora soils. The Campbell soils are also
somewhat similar to and in places associated with soils of the Sorrento
series. The Campbell soils are generally darker or grayer in color
and have developed under more restricted drainage. Soils of this
series are mapped on about 17 square miles.

Campbell clay loam, 0 to 1 percent slopes (Ca).—The surface soil
is a grayish-brown, coarse granular, friable clay loam to depths of
10 to 22 inches. The soil breaks to firm, medium-sized lumps or clods
that are fairly easily crushed to a coarse granular mass. In many
places, particularly in orchards, there is a slightly compact plowpan
at the depth of most frequent cultivation. Reaction is about neutral.
The surface soil grades into a grayish-brown slightly compact, mas-
sive, noncalcareous or very slightly calcareous upper subsoil that is
generally of clay loam texture. At depths of 30 to 42 inches the upper
subsoil grades into a grayish-brown or pale-brown, calcareous, less
compact, moderately permeable rust-brown mottled clay loam lower
subsoil. Lime is disseminated throughout the lower subsoil.

Roots and moisture penetrate the soil ea.siI?7 in orchard areas to
depths of 6 or more feet. In some places a little gravel occurs in
the soil, and in other places the upper subsoil is slightly mottled with
rust-brown stains. The soil is typically free of alkali, but a very
small area is slightly affected with alkali.

Most of this soil is near the center of the area, near San Jose, but
small areas are scattered on the valley floor. All of the soil is culti-
vated, except in residential areas. Truck crops, prunes, alfalfa, sugar
beets, grain hay, pears, and walnuts are the principai Crops grown.
Yields are normally good or very good.

Campbell silty clay, 0 to 1 percent slopes (Cs).—This soil has a

ayish-brown or dark grayish-brown silty clay surface soil, 14 to 20
inches thick. It is neutral or slightly basic in reaction. The soil is
considerably darker when moist. In orchard areas where cover crops
have been turned under regularly for a number of years, the surface
soil is generally much darker than in areas used for field crops. When
cultivated the soil breaks to medium- or large-sized clods that are
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hard when dq If the soil has been cultivated at the proper moisture
content, the clods break fairly easily to a coarse granular mass, and
a good seedbed can be prepared. The soil “puddles” easily, however,
if worked when too moist, and in a number of places a moderately
comﬁ)act plowpan has developed in the surface soil from cultivation.

The surface soil grades into a grayish-brown moderately compact,
massive, noncalcareous or very slightly calcareous upper subsoil of silty
clay texture. At depths usually of 25 to 40 inches the upper subsoil
gradesinto a grayish-brown or pale-brown, less compact, slowly perme-
able, calcareous, rust-brown mottled lower subsoil of silty clay or silt
clay loam texture. Lime is disseminated throughout the lower subsoil,
and in some places it is segregated along small tubular pores or in
small soft masses. The silty c%ay texture and the compaction in the
upper subsoil retard water penetration somewhat, but roots penetrate
the soil to depths of 6 or more feet in orchard areas. In a few places
the upper subsoil is slightly mottled with rust-brown stains.

North of San Jose, where some of this soil has been flooded by the
Guadalupe River and Coyote Creek, the surface soils are slightly cal-
careous, although very little material has been deposited recently.
Other areas of the soil are southwest of Santa Clara.

All of the soil is either cultivated or in residential areas. Prun
for which the soil is well suited, and other orchard fruits are the chie
crops. Considerable acreages of truck crops, pears, and walnuts are
also grown. Yields are good to very good for prunes and pears and
fair to good for most other crops grown.

Campbell silty clay, over basin clays, 0 to 1 percent slopes
(Cc).—This soil adjoins soils of the Clear Lake or Sunnyvale series.
It consists of 12 to 50 inches of Campbell silty clay over dark-gray or
black clays of the Clear Lake or Sunnyvale series. In general the
Campbell soil material is deeper over the Clear Lake soil material than
over the Sunnyvale soil material. The Campbell soil material in
several places is somewhat darker than typical, and it may be slightly
calcareous at the surface. A few small areas of clay loam texture are
included. Drainage through the underlying clay is very slow.

This soil is in the central part of the Area near the basin soils. All
of the soil not in residential areas is cultivated. Pears, alfalfa, prunes,
and some truck crops are the principal crops. The soil is not well
suited for most fruit trees, and yields are generally only fair. How-
ever, good yields of pears are obtained.

CASTRO SERIES

Soils of the Castro series have formed in a similar way to the soils
of the Sunnyvale series. Castro soils are mostly southwest of Alviso
in the northern or lower part of the valley. e soils are dark gray
or black, calcareous, and basic in reaction (pH 7.5 to 8.0) in both sur-
face and subsoils. As in soils of the Sunnyvale series, the black or
dark-gray color of Castro soils is caused by a relatively high content
of organic material. The surface soils are fine textured, but their
structure and consistence vary according to the texture and lime con-
tent. However, a good seedbed can be prepared even on the clay if
the soil is worked carefully and at the proper moisture content. The
surface soils grade into slightly compact clay-textured dark-gray or
black calcareous upper subsoils that normally have a medium blocky
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structure when dry. Lime is disseminated throughout the surface soils
and upper subsoils, but in the upper subsoils it generally is segregated
as small white specks. The upper subsoils are underlain by lower
subsoils, which are white partially cemented lime hardpans. The
hardpans are very highly calcareous soil material in which numerous
irregularly rounded calcareous nodules occur. The nodules are about
14 to 15 inch in diameter but may be cemented together to form larger
masses. The lower subsoils grade into light-gray or light brownish-
gray, slightly rust-brown mottled, calcareous clay loam alluvial soil
material that contains a few nodules in most places.

The Castro soils are similar to and associated with soils of the
Sunnyvale series. The chief differences between the soils of these
series are a higher content of lime and more cementation in the lower
subsoils of the Castro series. Soils of the Castro series occupy about
6 square miles.

Castro silty clay, 1 to 3 percent slopes (Ce).—The surface soil
is dark-gray, friable, highly calcareous, coarse granular silty clay to
depths of 10 to 15 inches. It is easily cultivated and can be worked into
an excellent tilth for seedbeds. The surface soil grades into a dark-
gray very slightly compact calcareous upper subsoil of silty clay tex-
ture and medium blocky structure. Lime is disseminated throughout
the surface soil and upper subsoil, and it also is segregated in the
upper subsoil. At deptEs of 20 to 28 inches is a light-gray or white
partially cemented nodular lime hardpan. This lower subsoil hard-
Ean is usually 18 to 22 inches thick. It overlies pale-brown or light

rownish-gray, rust-brown mottled, calcareous alluvial clay loam
material.

Some areas of clay loam texture and containing a small amount of
gravel are included with this soil. The typical relief is very gently
sloping, but a few small areas along old drainageways are sli iﬁy un-
dulating. In such areas where the soil has been leveled, the light-
colored lower subsoil may be exposed.

Like soils of the Sunnyvale series, this Castro soil is typically free
of alkali; however, one small area is slightly affected and another is
moderately affected by alkali. All of the soil lies between Santa Clara
and Sunnyvale, near Lawrence.

Nearly all of the soil is cultivated. Good yields of grain hay and
fair yields of truck crops, sugar beets, and alfalfa are obtained. Be-
cause of the highly calcareous surface soil and partially cemented
very highly calcareous lower subsoil, shallow-rooted crops are best
adapted. %he areas slightly affected by alkali are used for grain hay.
The moderately aftected areas are used for grazing.

Castro clay, 0 to 1 percent slopes (Cp).—This soil has a surface
layer of black calcareous clay. This layer, on drying in an undis-
turbed state, cracks to coarse- or medium-sized blocks that generally
break into smaller blocks near the surface. Although of clay texture,
the surface soil is fairly easily worked, and if cultivation is done care-
fully and at the proper moisture content a good seedbed can be pre-
pared. At depths of 8 to 13 inches the surface soil grades into a black
slightly compact calcareous medium-blocky upper subsoil of clay
texture. Lime is disseminated throughout the surface soil and upper
subsoil, and it is also generally segregated into white specks or spots
in the black material of the upper subsoil. At depths of 22 to 27
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inches, the upper subsoil grades rapidly into a white, slightly rust-
brown mottled, partially cemented, nodular lime hardpan. This hard-

an is 18 to 25 inches thick and overlies light brownish-gray, rust-
Erown mottled, calcareous clay or clay loam alluvial material that
contains a few lime nodules in most places. The highest lime con-
centration in the soil profile is in the lower subsoil horizon. Most of
the soil is northeast of Sunnyvale and is free of alkali. One small area
214 miles north of Lawrence is slightly affected by alkali.

Nearly all of the soil is cultivated. Grain hay, sugar beets, truck
crops, affalfa, and pears are the principal crops. Good or very good
yields of grain hay, sugar beets, and certain truck crops and fair yields
of alfalfa are obtame(f Yields of pears are usually poor. Because of
the very highly calcareous lower subsoil the soil is not well suited for
fruit trees, and those trees grown on the soil show strong symptoms
of chlorosis. Where slightFy affected with salts, the soil is used for

i .
grain hay or grazing CAYUCOS SERIES

Soils of the Cayucos series are mapped mostly on hills in the north-
western part of the Area. The average annual rainfall is about 20
inches. }i‘he natural vegetation is grass and a few oaks. At present
the soils are cultivated in many places. Tree fruits and grain hay
are the principal crops grown. T‘})xe typical relief of Cayucos soils 18
hilly, but a few areas of less sloping soils are mapped in this series.
In most places where the soils are cultivated they are eroded.

The surface soils are dark gray, relatively high in organic matter,
and slightly or medium acid in reaction (pH 5.5 to 6.6). On drying
in an undisturbed state they crack to moderate-sized more or less
cubical blocks. When wet they are plastic or sticky. The surface
soils grade into gray or dark-gray blocky subsoils that are normally
acid g\it slightly less so than the surface soil. Some rock fragments
occur in the subsoils; the fragments increase in number with depth.
The bedrock is light brownish-gray or light-gray, noncalcareous, well-
consolidated shale or very fine grained sandstone.

The Cayucos soils resemble soils of the Diablo series, except that the
Diablo soils are neutral to slightly basic in reaction in the surface soils
and calcareous in the subsoils. The Cayucos series occupies about
214 square miles.

Cayucos clay, 20 to 35 percent slopes (Cr).—The surface soil is a
dark-gray slightly or moderately acid clay to depths of 8 to 17 inches.
It breaks to coarse clods that are difficult to reduce to small clods
or a granular mass. However, if the surface soil is worked carefully
at the proper moisture content, a good seedbed can be prepared. The
surface so1l grades into a gray or dark-gray blocky clay subsoil. In
most places some rock fragments occur in the subsoil; their number
increases with depth. At depths of 22 to 30 inches, the subsoil rests
on bedrock of light-gray or light brownish-gray noncalcareous shale
or very fine grained sandstone. In the very few places where the
parent material is calcareous, small areas of Diablo clay are included
1n this mapping unit.

The largest areas of this soil oceur near Felt Lake. A few other
areas are on the western foothills. The natural vegetation is mostly
grass or trees and grass. None of this soil is cultivated; it is used
mainly for grazing. The carrying capacity is fairly good.
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Cayucos clay, slightly eroded, 20 to 35 percent slopes (Ca).—
This soil is similar to Cayucos clay, 20 to 35 percent slopes, except that
it is slightly eroded. Some areas are lighter gray in color, and the
soil is generally a little shallower than is typical of the uneroded
Cayucos clay.

ome areas are located near Felt Lake. All of the soil is cultivated.
Apricots, walnuts, grain hay, and prunes are the principal crops
grown. Yields of grain hay are normally good, but yields of orchard
crops are poor to fair.

Cayucos clay, slightly eroded, 10 to 20 percent slopes (Ca).—
This soil is similar to the slightly eroded Cayucos clay just described,
except that slopes are less steep.

It occurs west of Loyola, and most of it is cultivated. Apricots,
grain hay, and prunes are the principal crops grown.

Cayucos clay loam, 20 to 35 percent slopes (Cx).—The surface
soil is a dark-gray slightly or moderately acid clay loam to depths of
6 to 15 inches. It breaks to clods that are reduced to smaller clods
or a granular mass more easily than the surface layer of the Cayucos
clay soils. The surface soil grades into a gray or dark grayish-brown
weakly blocky subsoil of clay loam texture. At depths of 18 to 26
inches lies the bedrock of light-gray or light brownish-gray noncal-
careous sandstone or shale.

None of Cayucos clay loam, 20 to 35 percent slopes, is cultivated.
It occurs north of the Guadalupe Reservoir Dam and southeast of
Felt Lake. The natural vegetation is mainly grass or trees and grass.

Cayucos clay loam, slightly eroded, 10 to 20 percent slopes
éCL).—ThiS soil differs from the uneroded Cayucos clay loam just

escribed in having more gradual slopes and, due to cultivation, more
erosion. In a number of places the darker surface soil has been re-
moved and the lighter soil beneath is exposed. The soil is used
mainly for orchard crops. Small areas are south of Alamitos and
southwest of the Union School.

CLEAR LAKE SERIES

The soil of the Clear Lake series occurs in basin positions on the
valley floor. The average annual rainfall is about 15 inches. This
soil originally had very slow runoff and a prevailing high ground-
water level. The original vegetation was mainly grasses, but all of
this soil has been under cultivation for years. The parent material
is very finely divided alluvium from areas of sandstone and shale
rocks; however, the profile characteristics are primarily the result
of poor drainage. Because of the general lowering of the ground-
water level in the valley throu%1 pumping for irrigation, drainage is
considerably better in Clear Lake soil than it was under natural
conditions. The dark-gray color of both surface soil and upper
subsoil is caused by the moderately high content of well-decomposed
organic material. The highest concentration of lime is normaﬁy in
the lower subsoil.

Clear Lake soil occurs in small basins or marginal to soils of the
Sunnyvale series. The Sunnyvale soils differ in being darker colored
(blacﬁ) and in having a much higher lime content in the lower sub-
soil. The Clear Lake soil is somewhat similar to soils of the Pesca-
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dero series, but the Pescadero soils differ in being somewhat browner
in color and in having considerably denser and more compact lower
subsoil. The Clear Lake series occupies nearly 5 square miles.

Clear Lake clay (adobe), 0 to 1 percent slopes (Cx).—The sur-
face soil is a dark-gray, noncalcareous, neutral or slightly basic (pH
7.0 to 7.8) clay that, on drying in an undisturbed state, cracks to
large more or less cubical hard blocks of typical adobe structure.
The blocks measure from 4 to 10 inches or more across the upper sur-
face, and the cracks are frequently 1 or 2 inches wide and 8 to 12
inches deep. The surface soil is difficult to work and breaks to coarse
clods that are rather difficult to reduce to smaller aggre%;ltes. At
depths of 9 to 13 inches the surface soil grades into a slightly com-
pact, dark-gray, clay-textured upper subsoil. This is noncalcareous
or only very slightly calcareous and basic in reaction (pH 7.5 to 8.0).
The upper subsoil when dry generally contains a few vertical cracks,
and its structure is weakly blocky. At depths of 20 to 25 inches, the
upper subsoil grades into a dark grayish-brown, rust-brown mottled,
massive lower subsoil. Although this layer is normally slightly com-
pact clay, it is less dense anf somewhat more permeable than the
upper subsoil. The lower subsoil is calcareous and basic in reaction
(pH 7.8 to 8.3). Lime is disseminated throughout the lower subsoil,
and it is also segregated to some degree along small tubular pores
and in the form of small soft masses. In some places there are a
few lime nodules in the lower subsoil. At depths of 32 to 40 inches,
the lower subsoil grades into underlying grayish-brown, rust-brown
mottled, calcareous, moderately permeable alluvium of clay loam
texture.

Clear Lake cla (adobe?, 0 to 1 percent slopes, occurs in small or
medium-sized bodies wide ﬂy scattered over the valley floor. In some
places the soil is slightly affected by salts. All of the soil is cultivated,
except for residential areas. Grain hay, sugar beets, alfalfa, and truck
crops are the principal crops. Prunes, walnuts, pears, and apricots are
also grown. The soil is best suited to field crops, and yields for such
crops are fairly good. Yields of orchard fruits and nuts are normally
poor or fair. The soil is used chiefly for grain hay where it is slightly
affected by salts.

CLIMAX SERIES

Soils of the Climax series are mapped mainly in the eastern part of
the Area. The average annual rainfall is about 20 inches. The origi-
nal vegetation was mainly grass with occasional osks. At present
most o%the soils are cultivated. The typical relief of the soils is hilly,
with slopes of 20 to 35 percent ; however, in a few places the soils occur
on rolling relief. In most places a significant amount of erosion has
occurred.

The surface soils are dark gray or dark grayish brown, fine textured,
normally noncalcareous, and neutral or slightly basic in reaction (pH
6.6 to 7.5). On drying the surface soils crack to a very coarse blocky
(adobe) structure, en wet they are plastic or very sticky. The
surface soils grade into dark-gray or dark grayish-brown, fine-tex-
tured, medium bloc? subsoils that are calcareous and basic in reaction
( };‘)H 7.5 to 8.0). The underlying material is calcareous bedrock,
chiefly metamorphosed basic igneous intrusives.
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The Climax soils are related to and in places very closely associated
with soils of the Montara series. The Montara soils differ in being
noncalcareous, normally stony, and very shallow. Soils of the Climax
series occupy about 134 square miles.

Climax clay (adobe), moderately eroded, 20 to 35 percent slopes
(C~).—The surface soil of uneroded Climax clay (adobe) is a dark-
gray or dark grafyish-brown, noncalcareous, neutral or slightly basic
clay to depths of 10 to 16 inches. Its fine texture and tendency to
crack to a very coarse blocky (adobe) structure make the soil difficult
to work. However, if the soil is worked carefully at the prg{‘)er
moisture content, & moderately good seedbed can be prepared. The
surface soil grades into a dark-gray or dark grayish-brown, slightly
compact, medium blocky, calcareous clay subsoil. Lime is disseminated
throughout the subsoil, and in some places it is also segregated in the
form of small soft white specks or masses. At depths of 28 to 40 inches
the subsoil grades rather rapidly into gray, calcareous, metamorphosed
basic igneous bedrock.

Profile characteristics of Climax clay (adobe), moderately eroded,
20 to 35 percent slopes, are similar to those given above except for
differences brought about by erosion. In a number of places the soil
at the surface is calcareous and generally lighter in color than the
uneroded soil. Gullies also have developed in a few places. Some of
the soil on the Lick Hills is only very slightly eroded. A few small
moderately gravelly or stony areas northeast of Berryessa are included.

All of this soil 18 cultivated. Grain hay, ;)runes, truck crops, and
apricots are the principal crops grown. Yields of grain hay are
fair, but yields of other crops are normally poor.

Climax clay (adobe), slightly eroded, 10 to 20 percent slopes
(Co).—The general profile characteristics of this soil are similar to
those of the moderately eroded Climax clay (adobe) but it is
less steep and less eroded. In a few places the soil is calcareous at
the surface, and in some 1pla.ces occasional gullies have developed.
Some small areas of gravelly or stony soil are included.

Areas of this soil are located on the Lick Hills, east of Berryessa,
and near Evergreen. All of it is cultivated. Grain hay, apricots,
and truck crops are the principal crops. Yields of grain hay are
normally good, but yields of other crops are mostly poor.

CROPLEY SERIES

Soils of the Cropley series occur mainly in the eastern and southern
parts of the valley on very gently sloping or gently sloping small
alluvial fans. The average annual rainfall is about 15 inches, The
original vegetation was mainly grasses, with a few scattered oaks
near stream channels, All of the soils have been cultivated for years.
The parent material from which the soils are derived is alluvium
deposited by small intermittent creeks heading in sandstone and shale
formations.

The surface soils are dark gray or dark grayish brown, noncal-
careous, moderately fine to fine-textured, and generally neutral in
reaction (pH 6.6 to 7.3). The dark color of the soils is caused by the
moderate content of organic matter. The surface soils grade into
slightly compact dark-gray or dark grayish-brown weakly blocky
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upper subsoils that are noncaleareous and neutral in recaction. The
upper subsoils grade into dark grayish-brown or grayish-brown, less
compact, massive, more permeable lower subsoils that are calcareous
and sli fltly basic in reaction (pH 7.4 to 8.3). Lime occurs normally
at depths of 36 to 50 inches, It is generally disseminated throughout
the lower subsoils, but in some places it is segregated along small
tubular pores or in small soft masses. Internal drainage is hindered
somewhat by the upper subsoils, but in most orchard areas roots
extend to depths of 6 or more fest.

The Cro lxc)ay soils are very similar to the Dublin soils, except that the
Dublin soils are noncalcareous in both surface soil and subsoil. The
Cropley soils are similar to the Edenvale soils in color and reaction;
however, the Edenvale soils have developed from parent material that
originated in basic igneous rock areas. Soils of the Cropley series
occupy about 7 square miles.

Cropley gravelly clay loam, 1 to 3 percent slopes (Cx).—The sur-
face soil is a dark grayish-brown, noncalcareous, friable, neutral
gravelly clay loam. It contnins gravel that somewhat interferes with
tillage. When cultivated, the soil breaks to medium-sized clods that
general}y can be crushed fairly easily to a coarse granular and gravelly
mass. In some places a slightly compact plowpan has developed at
the depth of most frequent cultivation. The surface soil grades into
a slightly compact dark grayish-brown or grayish-brown, noncal-
careous, neutral upper subsoil, usually at depths of 15 to 20 inches.
The upper subsoil is a gravelly clay loam, and at depths of 38 to 50
inches it grades into a grayish-brown, calcareous, less compact and
more permeable lower subsoil of grave’lly clay loam or gravelly loam
texture. Lime is generally disseminated throughout the lower sub-
soil. Moisture and roots penetrate the soil easily, in orchard areas
to depths of 6 or more feet.

The two areas of this soil surveyed are located in the eastern part
of the Area. Maost of the soil is used for truck crops and grain hay,
and a small area is in prunes and apricots. Yields are fairly good.

Cropley gravelly clay loam, 3 to 6 percent slopes (Cw).—These
areas of Cropley gravelly clay loam are similar to Cropley gravelly
clay loam, 1 to 3 percent slopes, except for relief. The soil occurs on
the upper parts ofp small alluvial fans 2 miles northeast of Milpitas and
in east San Jose. Most of this soil is in residential areas. A little is
used for growing prunes and apricots,

Cropley clay loam, 1 to 8 percent slopes (Cv).—This soil has a
dark grayish-brown moderately friable, noncalcareous, neutral clay
loam surface soil to depths of 14 to 23 inches. The soil breaks to firm
clods on cultivation, but when worked at the proper moisture content
a good seedbed can be prepared. In some places, however, a slightly
compact plowpan has developed at the most frequent depth of cultiva-
tion. The surface soil grades into a slightly compact, massive, non-
calcareous, dark grayish-brown or grayish-brown upper subsoil of
clay loam texture and of neutral reaction. Normally, at depths of 36
to 47 inches the upper subsoil grades into a grayish-brown less com-

act, moderately friable, permeable, calcareous lower subsoil of clay
oam or loam texture.
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Lime is disseminated throughout the lower subsoil, and in a few
places it is segregated along small tubular pores. There may be a
small amount of gravel throughout the soil profile. This gravel is

artially decomposed and causes a variegation of color in the subsoil

orizons. Moisture is only slightly retarded by the compaction of the
upper subsoil, and tree roots penetrate to a depth of 6 or more feet.
T}ﬁs soil is mapped entirely on alluvial fans in the eastern part of the
valley.

All of the soil outside of residential areas is cultivated. Most of it
is used for orchard fruits. Prunes, apricots, cherries, walnuts, truck
cro;()is, and grain hay are grown, and yields are normally good or very
good.

Cropley clay loam, 3 to 6 percent slopes (Cr).—This soil occurs
mainly in the eastern part of the Area on the upper parts of small
alluvial fans. It is very similar to the Cropley clay loam on lesser
slopes. In many places a small amount of gravel is scattered through-
out the soil profile. Nearly all of the soil is cultivated, mostly to
orchard fruits. Prunes, apricots, walnuts, and truck crops are the

rincipal crops. Yields are normally good. Not all of the crops are
rrigated. here irriﬁation is practiced, more careful water control
is necessary than for the less sloping Cropley clay loam.

Cropley clay loam, over Milpitas clay loam, 3 to 6 percent slopes
(Cu).—In a few places, edges of the alluvial fans occupied by Crop-
ley clay loam are next to or extend over the older terrace on which
occur the Milpitas soils. Along these edges may occur 15 to 35 inches
of Cropley clay loam soil material abruptly overlying a dense brown
claypan. The claypan, which is similar to the claypan that occurs as
a subsoil of Milpitas cla loam, definitely retards moisture and root
penetration. The underfying material of brown or yellowish-brown
rather compact clay loam is also similar to that which underlies
Méﬁ)}itas clay loam.

is Cropley soil occurs in small bodies in the eastern part of the
Area. One small area north of Evergreen that slopes II::ss than 3
percent is included. Prunes and apricots are grown on the soil, but
yields are only fair. The favorable rooting zone is limited, and
the nearly impermeable claypan allows saturation of the overlying
soil at times during the winter months. The soil is best suited to
shallow-rooted crops.

Cropley clay (adobe), 1 to 3 percent slopes $Cs) .—The surface
soil is dark-gray or grayish-brown noncalcareous clay that, on drying
where undisturbed, cracks into the large more or less cubical blocks
typical of adobe structure. The blocks are 6 to 15 inches across the
upper surface, and the cracks are 1 or 2 inches wide and 12 to 18
inches deep. The reaction is generally neutral, although in a few
Elaces it may be slightly acid. The surface soil is difficult to work,

ut makes a fairly iOOd seedbed if cultivated carefully at the proper
moisture content. At depths of 12 to 20 inches, the surface soil grades
into a dark-gray or dark grayish-brown, moderately compact, weakly
blocky, noncalcareous upper subsoil of clay texture and neutral reac-
tion. When dry the upper subsoil contains a few vertical cracks,
and generally there is some colloidal staining along cracks and tubular
pores. The upper subsoil, normally at depths from 36 to 50 inches,
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grades into a grayish-brown, somewhat less comEact, slowly permeable
calcareous lower subsoil of clay texture. Lime is disseminated
throughout the lower subsoil and is more concentrated with depth.
In some })laces the lime is segregated along small tubular pores or in
small soft masses. Water penetration is slow; it is hindered by the
texture and the compaction of the upper subsoil. Tree roots pene-
trate the soil to depths of 6 or more feet. In a few places a small
amount of gravel occurs throughout the soil profile.

Cropley clay (adobe), 1to 3 Iercent slopes, is the most extensive soil
of the Cropley series 1n this Area and is most representative of the
Cropley series. Most of it occurs in the eastern part of the Area. The
largest bodies are east, northeast, and southeast of Milpitas. The soil
occurs on very gently sloping relief. Some areas that have clay
texture and lack the adobe structure are included with this unit.

Al] of the soil is cultivated. Truck crops and grain hay (pl. 5, B)
are the principal crops grown, and yields are good. Prunes and apri-
cots are also grown, but yields are generally only fair.

Cropley clay (adobe), over Milpitas clay loam, 1 to 3 percent
slopes (Cr).—This soil is in an area in east San Jose where the
alluvial fan material for Cropley cla ()t:dobe) has been deposited
over the older terrace materials from which soils of the Milpitas series
have formed. Here the Cropley clay éadobe) soil material is 17 to 30
inches deep. It rests abruptly on a dense brown claypan similar to
the claypan occurring in Milpitas clay loams. The claypan definitely
retards root and moisture penetration. The underlying brown or
Kz]lowish-brown rather compact clay loam is also like that of the

ilpitas soils.

ere this Cropley soil is not occupied by residences, grain hay,
prunes, and apricots are grown. This soil is best suited to shallow-
rooted crops.

Cropley clay (adobe), 3 to 6 percent slopes (Cp).—This soil is
very similar to Cropley clay (adobe), 1 to 8 percent slopes, except
that the slopes are slightly steeper. The soil occupies the more sloping
parts of small alluvial fans, mainly in the eastern part of the Area.

Most of the soil is cultivated. Grain hay is the principal crop
grown, but there are some acreages of truck crops, prunes, and apricots.

DIABLO SERIES

Soils of the Diablo series occur mainly on the eastern hills of the
Area. The average annual rainfall is about 20 inches. The original
vegetation was mainly grasses, with occasional oaks near drainage-
ways. Most of the solls are cultivated at present. Grain hay, orchard
fruits, and truck crops are the principal crops grown (pl. 5, ). The
typical relief on these soils is hilly, but some Eﬁlz.tces are steep. Some
erosion has occurred on most of the soils of this series.

The surface soils are dark gray, moderately fine to fine textured, and
normally neutral to slightly basic in reaction (pH 7.0 to 7.6). The
dark color of the soils is caused by the relatively high content of
organic material. The soils crack to a coarse blocky structure of hard
consistence. The soils are moderately difficult to work, but if tilled
carefully at optimum moisture content, will produce a good seedbed.
The surface soils grade into dark-gray or dark grayish-brown, cal-
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careous, moderately fine to fine textured subsoils that are moderately
basic in reaction (pH 7.6 to 8.3). Lime generally is segregated as
white specks or masses against the darker colored soil material. The
subsoils grade into pale-brown or light yellowish-brown, moderately
consolidated, highly calcareous shale or sandstone bedrock.

The Diablo soils are sssociated with soils of the Altamont and
Berryessa series; however, the dark-gray color of the Diablo soils
differs conspicuously from the brown of those soils. The Diablo se-
ries occupies about 414 square miles.

Diablo clay, slightly eroded, 20 to 35 percent slopes (Dg).—
The uneroded surface layer of the Diablo clay soils is a dark-gray
neutral clay to depths of 8 to 14 inches. On drying, the soil cracks
to a coarse blocky structure of hard consistence. When wet, it is
plastic and sticky. The surface soil grades into a dark-gray or dark
grayish-brown calcareous subsoil of clay texture and indistinet blocky
structure. Lime is segregated as white specks or masses against the
darker color of the suggoﬁ. At depths of 28 to 40 inches the subsoil
grades into pale-brown or light yellowish-brown, highly calcareous,
moderately consolidated shale or fine-grained sandstone bedrock.

Profile characteristics of the slightly eroded Diablo clay, 20 to 35
percent slopes, are similar to those given above except for the effects
of erosion. In a number of places the surface layer is calcareous
because some of the original surface soil has been removed by erosion
and the rest of it has been mixed with the calcareous subsoil during
tillage. This soil occurs on the eastern foothills, but a few areas of
rolling relief are included.

All of the soil is cultivated. Grain hay and truck crops (mainly
early spring peas) are the principal crops grown. Yields of grain
hay are normally good, but depend on seasonal rainfall. Yields of
early spring peas are fairly good.

Diablo clay, moderately eroded, 20 to 35 percent slopes (Da).—
The profile of this soil is similar to the hilly and uneroded Diablo
clay profile previously described, except for differences caused by
erosion. In mang glaces the surface soil is calcareous, and in a few
more severely eroded places the surface layer is gray or light brownish
gray. Insome placesa number of gullies fxave formed.

This soil is extensive in the eastern hills. Some also occurs north
of the Stevens Creek Reservoir dam. All of the soil is cultivated.
Grain hay, prunes, apricots, truck crops, and grapes are the principal
crops grown. Yields of fruits and truck crops are generally low,
although quality is usually good. Yields of grain hay are fair.

Diablo clay, severely eroded, 35 to 50 percent slopes (Do) .—This
steep and severely eroded soil was cultivated at one time, but little use
is now made of it.

Diablo clay loam, slightly eroded, 20 to 35 percent slopes (Dr).—
The uneroded surface soil of the Diablo clay loams is a dark-gray,
friable, neutral clay loam that is usually from 6 to 13 inches in depth.
On drying, where undisturbed, the soil cracks into a medium blocky
structure of hard consistence. The surface soil grades into a dark
grayish-brown calcareous subsoil of clay loam texture. At depths of
25 to 37 inches, the subsoil grades into light brownish-gray, calcareous,
moderately consolidated, fine-textured sandstone bedrock. Lime gen-



SBANTA CLARA AREA, CALIFORNIA 79

erally is segregated in the subsoil. A few rock outcrops normally
occur.

Profile characteristics of this slightly eroded phase of Diablo clay
loam on 20 to 35 percent slopes are similar to those given above except
that, due to erosion, the surface soil is calcareous in some places.
Grain hay is the prineipal crop.

Diablo clay loam, moderately eroded, 20 to 35 percent slopes
(Dp).—This soil occurs northeast of Milpitas. It is ﬁenerally cal-
careous at the surface, due to erosion. Grain hay and truck crops
(mainly early spring peas) are the principal crops grown. This soil
is not well suited to cultivated crops. Erosion must be controlled or
yields will drop.

Diablo clay loam, 35 to 50 percent slopes (Dr).—This soil occupies
the steep slopes of a canyon formed by Arroyo de los Coches. 1t is
not cultivated and supports a cover of grass and oaks,

DUBLIN SERIES

Soils of the Dublin series occur on very gently sloping or gently
sloping small alluvial fans in the southern and western parts of the
valley. The average annual rainfall varies from 15 to 20 inches. The
original vegetation was mainly grasses, with occasional oaks. Most
of the soils, however, have been cleared and cultivated for years. The
parent material from which the soils were derived is alluvium de-
posited by intermittent streams heading in sandstone and shale forma-
tions.

The soils are typically moderately fine and fine textured, dark gray
or dark grayish brown, deep, and slowly to moderately permeable.
The dark color of the soils is caused by moderate content of organic
matter. The soils are noncalcareous and neutral or slightly acid (pH
6.1 to 7.3) in the surface soils and about neutral in the subsoils. The
surface soils grade into slightly or moderately compact, weakly blocky,
dark-gray or dark grayish-brown upper subsoils ofp fine texture. There
is s gradual change from the upper subsoils into grayish-brown, less
compact, massive, moderately permeable lower subsoi{ts of medium to
fine texture. Drainage through the soil is fairly slow because it is
retarded by the fine-textured surface soils and upper subsoils, but
tree roots can penetrate the entire profile,

The Dublin soils are similar to the Cropley soils but are not cal-
careous in the lower subsoils. Dublin soils are mapped on about 215
square miles.

Dublin clay loam, 1 to 3 percent slopes (D1).—The surface soil
is a dark-gray or dark grayish-brown clay loam to depths of 9 to 20
inches. It crushes fairly easily to coarse granules. The surface soil
grades into a dark grayish-brown or grayish-brown, slightly compact,
weakly blocky upper subsoil of clay loam texture. At depths of 28
to 40 inches the upper subsoil grades into a grayish-brown less compact
moderately permeable lower subsoil of loam or clay loam. The clay
loam lower subsoil is not so typical of the Dublin soils as the clay
(adobe), but it is more permeablie. In orchard areas roots penetrate
the soil to depths of 6 or more feet. Reaction is about neutral in
the surface soil and subsoil.
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This soil occurs near Madera Creek in the western part of the valley.
A few very small areas of gravelly clay loam texture are included with
this unit. Much of the soﬁ is taken up by residences. Where it is cul-
t;it:;'ated,d very good yields of prunes, truck crops, and grain hay are
obtained.

Dublin clay loam, 3 to 6 percent slopes (Dx).—This soil issimilar
to Dublin clay loams on lesser slopes. It occurs mainly on or near
the campus of Stanford University. Because of its location, very
little of the soil is cultivated. Some grain hay is grown.

Dublin clay (adobe), 1 to 3 percent slopes (Dr).—The dark-gray
clay surface soil, on drying where undisturbed, cracks into a very
coarse blocky or adobe structure. The soil is difficult to work but if
it is carefully cultivated at the proper moisture content, a fairl
good seedbed can be prepared. Reaction is slightly acid or neutral.
The surface soil grades into a dark-gray, weakly blocky, slightly acid
or neutral upper subsoil at depths of 14 to 20 inches. At depths of
926 to 41 inches, the upper subsoil grades into a grayish-brown or dark
grayish-brown, massive, less compact, moderately permeable lower
subsoil of clay loam or clay texture and of neutral reaction.

Water penetrates the soil slowly, although tree roots reach to depths
of 6 or more feet. In most places the soi%is deep, but in a few small
areas the Dublin soil material overlies, at depths of 4 or 5 feet, a very
compact, nearly impervious claypan similar to the claypan occurring
in soils of the San Ysidro series.

Dublin clay (adobs), 1 to 3 percent slopes, is mapped on small
alluvial fans in the western and southern parts of the Area. Most of
the soil is cultivated. It gives fair yields of prunes and apricots and
good yields of grain hay and truck crops. The soil is best suited for
truck and field crops.

_Dublin clay (adobe), 3 to 6 percent slopes ( Dc%.—This soil is very
similar to the more nearly level Dublin clay (adobe) soils except for
the stronger slopes. The soil occurs on the upper parts of small
alluvial fans or along intermittent creeks in the hills near the western
and southern edges of the valley.

Because of location, some areas are not cultivated. Where crops
are grown, fair yields of prunes and apricots and good yields of grain
hay and truck crops are obtained.

EDENVALE SERIES

Soils of the EEdenvale series occur on very gently sloping or gently
sloping small alluvial fans, mainly in the southwestern part of the
Area. The soil material originated in areas of basic igneous and
serpentinaceous rocks, in which soils of the Montara and Climax series
occur. The soils have developed under an average annual rainfall of
about 15 inches. The natural vegetation was mainly grasses, but most
of the soils have been cultivated for years.

The surface soils are dark gray or dark grayish brown, fine textured,
noncalcareous, and neutral in reaction (pH 6.6 to 7.3). They grade
into slightly or moderately comgact, dark-gra)l’ or dark grayish-brown,
fine-textured upper subsoils that are noncalcareous and neutral to
slightly basic in reaction (pH. 7.0 to 7.8). The upper subsoils grade
into grayish-brown, massive but less compact, lower subsoils that are
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calcareous and basic in reaction (pH 7.8 to 8.3). Lime is found in
the soils at depths of 28 to 45 inches, and it is disseminated through-
out the lower subsoils. The lime content generally increases some-
what with depth, and it may be segregated in light-colored, soft
masses.

The soils are similar to soils of the Conejo series mapped in other
soil survey areas and have developed from the same kind of parent
material. The principal difference between the soils is the presence
of lime in the lower subsoils of the Edenvale series. The Conejo soils
are typically noncalcareous in both surface and subsoil. The Eden-
vale soils occupy slightly more than 1 square mile.

Edenvale clay (adobe), 1 to 3 percent slopes (Es).—The surface
soil of Edenvale clay (adobe), 1 to 3 percent slopes, is a dark-gray
or dark grayish-brown, noncalcareous, neutral clay that, on dryin
in an undisturbed state, cracks into the large more or less cubica
blocks typical of adobe structure. The blocks are 8 to 15 inches or
more across the upper surface, and the cracks are frequently 1 to 2
inches wide and 12 to 18 inches deep. Cultivation, however, destroys
most of this natural structure. The surface soil is difficult to work,
but if it is cultivated at the proper moisture content, a fairly good
tilth can be produced. At depths of 15 to 20 inches, the surface soil
grades into a dark-gray or dark grayish-brown, noncalcareous, moder-
ately compact, clay-textured upper subsoil. This layer is of weak
blocky structure and has some vertical cracks when dry. The upper
subsoil grades into a grayish-brown, calcareous, less compact, slowly
permeable, clay-textured lower subsoil at depths of 28 to 45 inches.
Lime is disseminated throughout the lower subsoil and becomes more
concentrated with depth. In some places lime is segregated in small
soft masses. In some places a little gravel occurs throughout the soil
profile. The clay texture and the moderately compact upper subsoil
slow water penetration and retard root growth, although tree roots may
reach to depths of at least 6 feet.

Most of this soil is in the southeastern part of the Area and near
Coyote Creek. On one small area which is flooded annually, some
alluvium has recently been deposited. Most of the soil is cultivated.
Fair yields of prunes, apricots, and truck crops and good yields of
grain hay are generally obtained.

Edenvale clay (adobe), 3 to 6 percent slopes (Ea).—In profile
characteristics this soil is similar to Edenvale clay (adobe) on 1 to 3
percent slopes. The soil occurs on small alluvial fans in the south-
eastern part of the Area. Most of it is cultivated. Fair yields of
prunes and apricots and good yields of grain hay are obtained.

GAVIOTA SERIES

Soils of the Gaviota series occur mainly on the higher hills in the
eastern part of the Area and to some extent on the hills near the
southern edge of the valley. The average annual rainfall is 20 to
25 inches. Natural vegetation is predominantly grasses and scattered
oaks, with brush on some of the steeper slopes (pl. 2, A). In some

laces the soils are cultivated, but most areas are used for grazing.
hese soils occhy the largest area of grazing land in the survey.
The typical relief of the soils is hilly, but many slopes are steeper than

875177—68——6
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this. Nearly all areas that have been cultivated or grazed intensively
have been eroded.

The surface soils are grayish brown or brown, medium textured,
and normally neutral in reaction (pH 6.6 to 7.3). They overlie
brown, medium-textured, noncalcareous subsoils that are generally
neutral or slightly basic in reaction (pH 6.6 to 7.5). The subsoils
usually have an indefinite structure, although in some places they
crack to a weak prismatic structure. The subsoils grade irregularly
into well-consolidated sandstone, shale, or conglomerate bedrock. Al-
though the bedrock may be calcareous, the soils are typically noncal-
careous. In most places there are some rock outcrops.

The soils generally lie above soils of the Altamont, Diablo, and
Berryessa series, and normally the Gaviota soils are coarser textured
and shallower than those lower lying soils. In some places, the
Gaviota soils are mapped as a complex with the Altamont soils or
with the Ayar soils. The Gaviota soils of this series occupy about
17 1squm‘e miles, including the areas of complex association with other
soils.

Gaviota loam, 20 to 35 percent slopes (Gr).—The surface soil is
a grayish-brown friable neutral loam to depths of 6 to 10 inches.
It grades into a grayish-brown or pale-brown very slightly compact
loam subsoil. In most places the subsoil contains some fragments
of bedrock, the number increasing with depth. Well-consolidated
sandstone bedrock normally occurs at depths of 15 to 25 inches. In
many places the bedrock contains numerous shell fossils and is
moderately calcareous.

Gaviota loam, 20 to 35 percent slopes, is associated mainly with
other soils of the Gaviota series. South of Alamitos the soil has
rolling instead of hilly relief. None is cultivated. The natural cover
is trees and grass or grass. This soil is used mainly for grazing,
and its carrying capacity is normally fairly good.

Gaviota loam, slightly eroded, 20 to 35 percent slopes (Gm).—
This soil is extensive in the northeastern part of the Area on the Los
Buellis Hills. It is used mainly for range. The slight erosion in these
noncultivated areas has resulted largely from overgrazing. The soil
is similar to Gaviota loam, 20 to 35 percent slopes, except for small
differences due to erosion. A few gullies have developed. Some of
the soil has been cultivated for grain hay, but most of it is grazed.

Gaviota loam, moderately eroded, 20 to 35 percent slopes
(GL).—This soil is like the slightly eroded Gaviota loam but is more
eroded. In many places the lighter colored subsoil shows, and in a
few places bedrock CI‘O]i)S out. The soil occurs on the Santa Teresa
Hills, and all of it is cultivated. Prunes, apricots, and grapes are the
principal crops. Yields are poor and depend entirely on seasonal
rainfall. This soil is poorly suited for cultivated crops. Erosion
cannot be checked while this soil is in cultivation.

Gaviota loam, 35 to 50 percent slopes (G~).—The largest area of
this soil is southeast of Evergreen. Other areas are in the eastern
hills. None of this soil is cultivated. The natural cover is grass,
brush, or trees and grass. These areas are used mostly for grazing,
along with other soils of the Gaviota series.
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Gaviota loam, moderately eroded, 35 to 50 percent slopes &Go) —
"This soil in the eastern hills is like the other soils of the Gaviota
series except for differences of slope and erosion. Grazing is the
main use, but small areas have been cultivated for grain hay and truck
crops. This soil should not be cultivated. Less intense grazing is
needed to control erosion.

Gaviota stony loam, 20 to 35 percent slopes (Gs).—The soil occurs
in small isolated bodies among cultivated fields. Areas are on Lone
Hill, southwest of Alamitos, and south of Alamitos. Little use, even
for grazing, is made of the soil. It is considerably shallower than
the Gaviota loams, and enough stones and rock outcrops are present
to make the soil practically untillable. The natural cover is trees,
trees and grass, or brush. In some places the slope is much less
steep than the typical 20 to 35 percent.

Gaviota gravelly loam, 20 to 35 percent slopes (Ga).—The sur-
face soil is a brown or grayish-brown friable neutral gravelly loam,
5 to 11 inches thick. It grades into a brown, slightly compact, non-
calcareous gravelly loam subsoil. Normally the subsoil contains more
gravel than the surface soil. The gravel increases with depth, The
subsoil grades into a well-consolidated conglomerate bedrock at depths
of 14 to 23 inches.

This soil occurs southeast of Evergreen. It is not cultivated, and it
supports a cover of grass or trees and grass. It is used chiefly for
grazing, along with other soils of the Gaviota series.

Gaviota gravelly loam, moderately eroded, 20 to 35 percent slopes
(Gs).—This soil is like that just described except for the effects of
erosion. Some areas east of Los Gatos are more severely eroded and
contain some reddish terrace material. Near Lone Hill the slopes
are less steep than is usual for the series. This soil also occurs south-
east of Evergreen.

The soil has been and is now used mainly for orchard fruits. It is
not suited to cultivated crops. In most places you would have to take
the soil out of cultivation to control erosion.

Gaviota gravelly loam, 35 to 50 percent slopes (Gc).—This steep
soil is shallower than moderately eroded Gaviota gravelly loam and
has more rock outcrops. It occurs southeast of Evergreen. The soil
isnot cultivated. The natural cover is mainly grass or trees and grass.
The soil is used for grazing with other Gaviota soils.

Gaviota stony soils, undifferentiated, 50+ percent slopes (Ge) . —
These soils occur in the northeastern part of the Area, on the eastern
hills, and on the hills near the southern edge of the valley. These
are f}awota soils on broken and very steep slopes. They cannot be
cultivated because of many rock outcrops and very steep sYopes. The
soils are much shallower and stonier than other members of the Gaviota
series but are like them in other profile characteristics. Near Alami-
tos the bedrock has been quarried for building stone.

The plant cover is mostly scattered brush, grass, and some trees.
Grazing is the principal use of these areas, but the carrying capacity
is rather low (pl. 4, B).

Gaviota loam-Altamont clay loam, 20 to 35 percent slopes (Gp).—
This complex is an intricate association of hilly phases of Gaviota
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loam and Altamont clay loam, both previously described. It occurs
north of Felt Lake in the northwestern part of the Area. The soils
have developed from nearly the same kind of shale or fine-grained
sandstone parent rock, the surface soils are similar in color, and depths
to bedrock have about the same range. The subsoil of Altamont clay
loam is normally calcareous, but the Gaviota loam is noncalcareous
throughout its profile.

These soils are not cultivated. They support a natural cover of
grass or trees and grass. The areas are used principally for grazing,
and the carrying capacity is normally good.

Gaviota loam-Altamont clay loam, moderately eroded, 20 to 35
percent slopes (Ge).—This complex is like Gaviota loam-Altamont
clay loam, 20 to 35 percent slopes, except for the effects of moderate
erosion. It occurs on the hills east of Los Gatos and south of the Union
School. A few small severely eroded areas are included. All of the
acreage is cultivated. Apricots, prunes, and grain hay are the main
crops, and yields are normally poor. In most places this complex
should be taken out of cultivation to prevent further erosion.

Gaviota loam-Altamont clay loam, 35 to 50 percent slopes (Gr).—
This complex is located on the hills east of Los Gatos and south of
the Union School. None of it is cultivated. The natural plant cover
is mostly trees and grass. Most of the acreage is used for grazing,
and the carrying capacity is fairly good.

Gaviota loam-Altamont clay loam, moderately eroded, 35 to 50
percent slopes (Ga).—This unit is mapped south of the Union School,
where cultivation of steep areas of the Gaviota loam-Altamont clay
loam complex has caused erosion. The principal crop is apricots,
and yields are poor. This complex is not suited to cultivation.

Gaviota loam-Altamont clay loam, severely eroded, 35 to 50 per-
cent slopes (Gm).—All areas of this complex have been or are being
cultivated, but yields are poor. The main crops are apricots, grain
hay, prunes, ang grapes. This complex should be taken out of culti-
vation to prevent further erosion.

Gaviota stony loam-Ayar stony clay, 20 to 35 percent slopes
(Gr).—This is an intricate association of Gaviota stony loam and
Ayar stony clay on two hills southwest of Alamitos. A few very small
areas of soil similar to Altamont clay loam also occur in this complex.

Gaviota stony loam is typically noncalcareous throughout its pro-
file, but Ayar stony clay 1s typically calcareous in both surface soil
and subsoi{ Both soils are derived from sandstone and shales, and
the differences in the soils mostly reflect differences in the parent rock.
A description of Gaviota stony loam, 20 to 35 percent slopes, has been
given previously. Ayar stony claf, 20 to 35 percent slopes, is similar
to Ayar clay, 10 to 35 percent slopes, except it has steeper slopes,
shallower depth, and many stone and rock outcrops. None of this
complex is cultivated. The stones prevent any use except grazing.
The natural cover is grass and a few trees.

HOVEY SERIES

Soils of the Hovey series occur on terrace or old valley-fill materials
near Coyote Creek in the southeastern part of the Area. The average
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rainfall is about 15 inches. The original vegetation was mostly
grasses. Most of the soils have been or are under cultivation. The
typical relief is rolling, with slopes of 10 to 20 percent. The Hovey
soils differ noticeably from other soils on the terraces or old valley-fill
materials, mostly because the parent material of the Hovey series
came from basic igneous rocks.

The surface soils are dark gray or dark grayish brown, fine textured,
slightly or moderately calcareous, and basic in reaction (pH 7.4 to 8.0).
Although of fine texture, the soils are relatively easy to work, and an
excellent seedbed can be produced if the soils are tilled at the proper
moisture content. The surface soils overlie moderately compact upper
subsoils that are fine textured, moderately blockly, and of dark grayish-
brown or dark-gray color. The upper subsoils are basic in reaction
and moderately or highly calcareous, but the lime is mostly scattered
throughout the soil mass. The lower subsoils are grayish-brown or
gray fine-textured material that is basic in reaction and highly cal-
careous. Lime is separated out as white masses in the darker soil
material. The lower subsoils grade into pale-brown or light brownish-
gray calcareous underlying terrace material of fine texture. In some
places a little gravel occurs throughout the soil profiles. The Hovey
soils occupy less than one-half square mile.

Hovey clay, 10 to 20 percent slopes (Ha).—The surface soil is a
dark-gray or dark grayish-brown, friable, calcareous clay to depths of
7 to 16 inches. The soil produces a good seedbed when tilled at the
proper moisture content. The surface soil grades into a moderately
compact, moderately blocky, calcareous upper subsoil of clay texture
and dark-gray or dark grayish-brown color. At depths of 20 to 28
inches the upper subsoil grades into a highly calcareous, gray or
grayish-brown, clay-textured lower subsoil.  Lime in this horizon is
separated out, mostly as soft white masses, but in some places as a
few hard calcareous nodules. The lower subsoil grades into pale-
brown or light brownish-gray calcareous underlying material at depths
of 30 to 43 inches. The underlying material is unconsolidated old
valley-fill material of variable but generally fine texture, As mapped
in this area the soil profile of Hovey clay varies. A few small areas
of gravelly clay and gravelly clay loam are included, and in these
areas the soil has much less lime and browner color than is usual for
this series,

One body of this soil occurs near the Coyote Creek percolation dam.
Most of it has been cultivated at some time, and very slight erosion
has taken place. At present, grain hay is the main crop. Some areas
are used for grazing.

Hovey clay, slightly eroded, 10 to 20 percent slopes (Hgr).—The
slightly eroded areas of Hovey clay differ from the soil just described
mainly in degree of erosion. The surface soil is somewhat more
shallow. Ina few small areas where the erosion has been more severe,
the lighter colored and highly calcareous lower subsoil is exposed. The
soil varies in profile characteristics, and some small areas of gravelly
claX loam and gravelly clay are included.

little of this soil occurs near the Coyote Creek percolation dam.
Grain hay, apricots, and prunes are grown. Yields are fair for tree
fruits and fairly good for grain hay.
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HUGO SERIES

Soils of the Hugo series are the principal timbered soils of the Area.
They occur only on the Santa Cruz Mountains at the southwestern
boundary of the Area. Elevations vary from about 800 feet to a
little more than 2,200 feet. The average annual rainfall is 35 to 45
inches. The natural vegetation is mainly redwood, Douglas-fir, and
associated plants (pl. 2, B) (see section on vegetation). The typical
relief on these soils is hilly, but large areas of steep relief occur. In
some places the soils have been cleared and cultivated for grapes and
orchard fruits. In nearly all places where cultivated, the soils have
eroded signiﬁcant]f'.

The surface soils are pale brown or grayish brown, moderately
coarse to moderately fine textured, and slightly or medium acid in
reaction (pH 5.6 to 6.5). Under natural conditions a 2- or 3-inch layer
of litter and humus lies over the surface soil. The uncultivated sur-
face soil is distinctly darker in color and less acid in reaction than
the cultivated surface soil. The surface soils grade into pale-brown
or grayish-brown moderately coarse to moderately fine textured sub-
soils that are usually strongly to very strongly acid in reaction (pH
4.5 to 5.5). In most places some rock fragments occur in the subsoils;
the number and size of the fragments increase with depth. The subsoil
grades irregularly into moderately or well consolidated acid sedi-
mentary bedrock, mainly lower Miocene marine sediments.

In this Area the Hugo soils are associated with the brush-covered
soils of the Los Gatos series, which have developed from the meta-
morphosed sedimentary rocks of the Franciscan formation. In many
places the boundary between the soils of these two series and their
distinctly different types of vegetation is very sharp and coincides
with the San Andreas fault line. Hugo soils in this Area cover
about 81 square miles.

Hugo clay loam, slightly eroded, 20 to 35 percent slopes (Hc).—
The uneroded surface soil is a grayish-brown, friable, slightly or
medium acid coarse clay loam to depths of 8 to 13 inches. The soil is
fairly easily crushed to a coarse granular mass. The surface soil
grades into a grayish-brown or pale-brown slightly compact subsoil of
clay loam texture. The subsoil generally contains rock fragments,
which increase in number and size with depth. At depths of 18 to 30
inches the subsoil grades irregularly into partly decomposed shale
bedrock. The slightly eroded soil differs mainly in being lighter or
ga]e:}-1 colored, more acid in reaction, and somewhat more shallow in

epth.,

}i‘his soil is associated with other soils of the Hugo series on the
Santa Cruz Mountains. A few small moderately eroded areas and a
few areas that are only very slightly eroded are included.

Nearly all of this soil is cultivated. Grapes, prunes, and other
fruits are the main crops grown. The soils do not have enough plant
nutrients. Balanced fertilization would improve yields, but little fer-
tilizer isused. Crop yields are poor to fair. Erosion control is neces-
sary for proper cultivation.

Hugo clay loam, slightly eroded, 3 to 20 percent slopes (He) . —

This soil is like the slightly eroded soil 1ust described, except that the
slopes are less steep. It occurs in small bodies near Holy City, near
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Alma, and near the Montezuma School. A few areas that are only
very slightly eroded are included. Prunes, apples, and other orchard
truits are grown on the soil.  Yields are usually fair.

Hugo clay loam, moderately eroded, 10 to 20 percent slopes
(Hpq) —This soil is like the slightly eroded soil just described, except
for more severe erosion. In many places the subsoil is exposed, and in
some places the bedrock beneath is exposed. A few small areas of
undulating relief and a small severely eroded area are included. All
of the soil is or has been cultivated. The chief crops are prunes and
apples. Yields are poor.

Hugo loam, slightly eroded, 20 to 35 percent slopes (Ha).—In
the Santa Clara Area, all areas of Hugo loam are more or less eroded.
An uneroded surface soil of this type is a pale-brown or grayish-
brown, friable, slightly or medium acid loam to de&)ths of 6 to 11
inches. The soil is easily worked; it breaks to a cloddy tilth that can
be reduced easily to a granular mass. The surface soil grades into a
pale-brown friable subsoil of loam or fine sandy loam texture. Ordi-
narily some rock fragments occur in the subsoil and increase in number
with depth. At depths of 16 to 34 inches the subsoil grades irregularly
into partly decomposed sandstone bedrock.

Hugo loam, slightly eroded, 20 to 85 percent slopes, differs from
the above description in being lighter or paler colored, more acid in
reaction, and somewhat more shallow. Most of it is located near the
crest of the Santa Cruz Mountains. Some stony areas are northwest
of Black Mountain and are shown on the map by stone symbols.

Prunes, other orchard fruits, and grapes are the principal crops
grown. Yields are usually poor to fair, but the quality is often good.

Hugo loam, moderately eroded, 20 to 35 percent slopes (Hr).—
These moderately eroded areas differ from the slightly eroded areas on
the same slopes chiefly in degree of erosion. The soil is somewhat
more shallow, a few gullies have developed, and in some places bed-
rock is exposed. The soil is associated with other Hugo soils in the
Santa Cruz Mountains, A few small severely eroded areas are
included.

The soil is used mainly for fruits, chiefly prunes and apples. Yields
are generally poor. Some areas have been abandoned and have gone
back to grass and brush.

Hugo loam, slightly eroded, 3 to 20 percent slopes (Hv).—This
soil profile is very much like that of other areas of Hugo loam. The
soil is associated with other Hugo seils in the Santa Cruz Mountains.
A few areas where erosion is very slight are included.

The soil is used mainly for prunes, apples, and other fruits. Yields
are only fair, but in most places the quality of the fruit is good.

Hugo loam, moderately eroded, 10 to 20 percent slopes (Hu).—
This soil is like the soil just described except that it is steeper and
more eroded. In most places the original surface soil is gone, and in
a few small areas bedrock is exposed. The soil is associated with other
Hugo soils. Orchard fruits are grown on the soil, but yields are
generally poor.

Hugo loam, severely eroded, 35 to 50 percent slopes (Hx).—This
soil occurs on the Santa Cruz mountains. Severe erosion has removed
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most of the soil and exposed many areas of bedrock. Many areas
formerly cultivated have been abandoned and have gone back to grass,
brush, and in some places coniferous trees. A few small moderately
eroded areas are included.

Hugo sandy loam, moderately eroded, 20 {o 35 percent slopes
(Hm).—The uneroded surface soil of Hugo sandy loam is a pale-
brown or grayish-brown, very friable, slightly or medium acid sandy
loam to depths of 6 to 13 inches. The soil is easily worked to an ex-
cellent tilth. Beneath the surface soil is a pale-brown or grayish-
brown very friable more acid sandy loam subsoil that usually contains
some rock fragments., At depths of 18 to 32 inches the subsoil grades
irregularly into moderately consolidated sandstone that is partly de-
composed and disintegrated.

u%o sandy loam, moderately eroded, has a profile like the one
described above, except that the surface soil is paler and generally more
acid, and the soil profile is much more shallow. The soil occurs on
the Santa Cruz Mountains. A few small slightly eroded areas are
included. Some small areas of Hugo fine sandy ﬁ)am are combined
with this sandy loam.

All of this soil is or has been cultivated. Prunes and other fruits
are the main crops. Yields are generally poor. Erosion is hard to
control where the soil is cultivated.

Hugo sandy loam, slightly eroded, 10 to 20 percent slopes (Ho) .—
This soil is much like the moderately eroded Hugo sandy loam except
that it is less sloping and less eroded. It is associated with other Hugo
soils, and the crops are similar.

Hugo sandy loam, severely eroded, 10 to 20 percent slopes
(H~).—A few small moderately eroded areas are included in this
severely eroded soil. All of the soil is or has been cultivated. It is
associated with other soils of the Hugo series, and similar crops are
grown. Yields are very poor, and some areas have been abandoned.

Hugo soils, undifferentiated, 35+ percent slopes (He).—These
undifferentiated Hugo soils are the largest unit of Hugo soils mapped
in the Santa Clara Area. They occur on steep slopes, some of more
than 50 percent. Nearly all of the original timber of the Santa Clara
Area was on soils of the Hugo series, and all of the present timber of
the Area is located on the steep soils of this unit (see section on vegeta-
tion). They are naturally well suited to timber production and to
recreation. Many summer homes and recreational areas are located
on these soils; the most thickly settled area is on the Los Gatos Creek
drainage. The soils are cultivated only for home gardens. A
few small areas could be cultivated successfully if erosion were con-
trolled carefully enough. The most common type in this mixed unit is
Hugo loam, but some fair-sized areas of Hugo clay loam and Hugo
sandy loam are included.

Hugo stony soils, undifferentiated, 50+ percent slopes (Hr) —
This unit is mapped near the crest of Castle Rock and near Croy Ridge
in the southern part of the Area. These soils are very shallow and
have many rock outcrops. The natural growth is brush, madrone,
and associated woody plants. A few coniferous trees also grow, but.
in general these areas are much less valuable for timber production
than the less steep areas. These areas are almost worthless.
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KITCHEN MIDDENS

A few small areas that were once used as campsites by Indians are
separated and classified as Kitchen middens (Ka). The soil material
is dark gray, friable, and calcareous. It was formed from a mixture
of soil materials, ashes, charcoal, shell fragments, stones, and a few
bones. These areas are usually slightly higher than adjacent land. In
most places unaltered soil material, normal to the soil on which the
campsite was made, occurs within a few feet of the surface.

Areas recognized and mapped as Kitchen middens are located as
follows: 15 mile west and 115 miles northwest of Berryessa, 14 mile
east of Edenvale, 115 miles north of Sunnyvale, and 24 mile northeast
of the Whisman School (north of Mountain View). Most areas of
Kitchen middens have been cultivated.

LOS GATOS SERIES

Soils of the Los Gatos series cover much of the Area. Large areas
occur near New Almaden and on the eastern parts of the Santa Cruz
Mountains, especially on Monte Bello Ridge and Sierra Azul. Ele-
vations range from about 600 feet to nearly 3,500 feet. The soils have
developed under an average annual rainfall of 25 to 40 inches. The
natural vegetation is almost entirely a dense growth of brush. The
soils are cultivated in a few places where not too steep or stony. The
main crops grown are wine grapes and orchard fruits. The typical
slopes of the soil range from 20 to 35 percent, but some slopes are as

entle as 10 percent and some are more than 50 percent. Cultivation
l%as generally resulted in erosion.

The surface soils are brown (becoming nearly reddish brown when
moist), moderately fine textured, friable, weakly granular, and slightly
or medium acid in reaction (pH 5.5 to 6.6). They grade into brown
or reddish-brown slightly compact subsoils of finer texture than the
surface soils. Reaction 1s slightly or medium acid (pH 5.5 to 6.6).
In most places some rock fragments occur in the subsoils. The num-
ber and size of the fragments increase with depth. The soils are un-
derlain by hard but generally broken or shattered shale or sandstone
that hasundergone varying degrees of metamorphism.

The Los Gatos soils, and in places the associated Maymen soils,
follow closely the Franciscan geologic formation as it occurs in the
Santa Cruz Mountains. The western boundary of this formation and
also the western boundary of the Los Gatos soils coincide with the
San Andreas fault line for a considerable distance. West of this line
occur the timber-covered soils of the Hugo series. In many places
the change from Hugo soils to Los Gatos soils, and also the change in
the typical vegetation that occurs on these soils, is very sharp and dis-
tinct. In general the Hugo soils occur under somewhat higher rainfall
than the brush-covered Los Gatos soils, but in many places it appears
that the change in vegetation is due more to a difference in soils than
to a difference in climate. Soils of the Los Gatos series, as separated
on the map, occupy nearly 8 square miles; however, large areas of
Los Gatos soils undifferentiated from the Maymen soils occur on very
steep and stony slopes.

Los Gatos clay loam, 20 to 35 percent slopes (La).—The surface
soil is a brown, weakly granular, friable, slightly or medium acid clay
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loam to depths of 6 to 14 inches. The soil breaks to a medium cloddy
tilth that is readily reduced to a coarse granular mass under cultiva-
tion. The surface soil grades into a slightly or moderately compact
brown or reddish-brown subsoil of clay loam texture. Rock frag-
ments are present in the subsoil and in a few places in the surface soil.
The subsoil grades irregularly into hard, broken metamorphosed sedi-
mentary roc%(r at depths of 26 to 88 inches. A few small areas of
Permanente soil on crystalline limestone and Montara soil on serpen-
tine rock are included in areas of this soil.

Areas are located on the hills south of Felt Lake, near Black Moun-
tain and along the crest of the southern part of Monte Bello Ridge,
northwest and south of Permanente, and on hills and mountains 1n
the southern part of the Area. In most places the soil occurs along the
crest of ridges in close association with very steep and stony areas of
Los Gatos and Maymen soils, The areas are not cultivated. The
soil supports a natural cover of grass, trees and grass, or brush. In
some places where grass predominates the soil is used for grazing.

Los Gatos clay loam, slightly eroded, 20 to 35 percent slopes
(Lc) —These areas differ from the noneroded areas just described
mainly in degree of erosion. In a number of places the exposed soil
is somewhat redder and somewhat finer textured than typical because
of partial or complete removal of the surface soil and mixture with
part of the subsoil by cultivation.

Areas of this soil are located along the crest of Monte Bello Ridge,
just west of the Stevens Creek Reservoir, near Los Gatos, and south
of Lone Hill. All areas are cultivated. The principal crops are
grapes and apricots. Yields are fair for grapes but generally poor
for apricots. The quality of grapes for making wine is reported to
be excellent, and the quality of apricots is also generally good.

Los Gatos clay loam, moderately eroded, 20 to 35 percent slopes
(}?B) .—This soil is like the noneroded Los Gatos clay loam except that
the exposed soil is redder in color, somewhat shallower, and contains
a few gullies. Small areas occur on Monte Bello Ridge near Saratoga
and Los Gatos, south of Lone Hill, and west of Guadalupe. It is
usually associated with the slightly eroded soil, but a few small severely
eroded areas are included. All of this soil has been or is being culti-
vated, and the principal crop is grapes. Yields are normally poor,
but quality for wine is very good.

Los Gatos clay loam, slightly eroded, 10 to 20 percent slopes
(Lp) .—Except for gentler slopes and more erosion, this soil is similar
in profile characteristics to the uneroded Los Gatos clay loam on
slopes of 20 to 35 percent. It is associated mainly with other Los
Gatos clay loams.

Areas of this soil occur in the extreme southern part of the Area,
northeast of Mount Chvai, west of the Guadalupe Reservoir dam,
near Los Gatos, and near the Stevens Creek Reservoir. In a few
places the soil is moderately eroded, and one small area has un-
dulating relief, Wine grapes and orchard fruits are the principal
crops grown. Yields are normally fair for grapes and poor for or-
chard fruits. However, the quality of grapes for wine is reported to be
excellent.
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Los Gatos clay loam, severely eroded, 35 to 50 percent slopes
§LE).—Erosion has removed the surface soil and part of the subsoil
rom this soil, and in most places the exBOSed soil 1s distinctly redder
than the typical Los Gatos surface soll. The depth to bedrock is
usually much less than that of the less eroded soils. "A few moderately
eroded areas are included.

Small areas of this soil occur near Wrights and Los Gatos, near the
Stevens Creek Reservoir, and near Black Mountain. Grapes and
orchard fruits are grown on the soil. Yields are generally very poor.
Sogle zltlreas of this soil are abandoned and have reverted to grass
or brush.

Los Gatos-Maymen stony soils, undifferentiated, 50+ percent
slopes (Lr).—One of the most extensive units in the Santa Clara
Area consists of very steep and stony areas of Los Gatos and Maymen
soils. Slopes are steep, and in most places rock outcrops are numer-
ous. No areas are cultivated. The vegetation is a dense growth of
brush, the chief value of which is for watershed protection. Most
of the very steep areas on Monte Bello Ridge, on the Sierra Azul, and
near New Almaden are mapped in this unit.

The soils have very little agricultural value. The Los Gatos soils
predominate, but in some places fairly large areas of Maymen soils
occur. Because of the very steep and stony surface and the dense
brush cover, no attempt was made to map the soils separately.

LOS TRANCOS SERIES

The soil of the Los Trancos series occurs inextensively on hills in the
western and southern parts of the Area. The average annual rainfall
isabout 20 inches. The natural vegetation is mainly grass or grass and
a few trees. The soil has developed from basic igneous rock (mainly
diabase) of the Miocene period.

The surface soil is grayish brown or dark grayish brown, fine
textured, and slightly or medium acid in reaction (pH 5.6 to 6.5). At
a very shallow depth it grades rapidly but very irregularly into hard
but generally broken volcanic bedrock. Numerous small rock out-
crng and the very shallow degth of the soil make it untillable.

he soil is associated with but unrelated to soils of the Gaviota
series. Only Los Trancos stony clay, 10 to 35 percent slopes, is
mapped in this Area. It occupies lessthan 1 square mile.

Los Trancos stony clay, 10 to 35 percent slopes (La).—The sur-
face soil is a grayish-brown or dark grayish-brown, slightly or medium
acid stony cﬁxy that normally is only a few inches to about 10 inches
deep. When dry, the soil cracks to a fine blocky structure of hard
consistence. When wet, it is plastic and sticky. The soil grades
quickly but very irregularly into vesicular volcanic bedrock that in
most, places is fairly well broken or shattered. Because of unequal
weathering of the bedrock, the soil varies greatly in depth within
short distances.

Small areas of this soil are on the southern and western foothills,
and larger areas are northeast of Felt Lake. None of this soil is culti-
vated. It is used entirely for grazing, although the carrying capacity
is normally low.
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MADE LAND (OVER ALVISO SOIL MATERIAL)

Made land (over Alviso soil material) (Ma) is a fill of earth and
refuse over Alviso soil material or over Tidal marsh. It occurs north-
west of Milpitas, at Alviso, north of Mountain View, and at the Palo
Alto Yacht Harbor. Because sea water has seeped into these areas
most of this land is strongly affected by alkali. This land type is o
little agricultural value.

MAYMEN SERIES

Soils of the Maymen series occur on the Santa Cruz Mountains,
mainly in the southern part of the Area. The soils have developed
under an average annual rainfall of 25 to a little more than 40 inches.
The natural vegetation consists almost entirely of a dense cover of
brush. Elevations range from about 1,000 feet to 3,800 feet (the sum-
mit of Loma Prieta lies within the area of these soils). Some at-
tempts have been made at cultivation, but the shallow soils and result-
ant erosion forced abandonment of most of these areas.

The surface soils are light brown or pale brown, medium textured.
friable, and slightly to medium acid in reaction (pH 5.5 to 6.6). The
overlie light-brown or light reddish-brown medium-textured subsoils
that are normally somewhat more acid than the surface soils. In most

laces rock fragments occur in the subsoils and in the surface soils.

he subsoils grade irreﬁularly at shallow depths into hard sandstone
or conglomerate bedrock. In some places the parent material has un-
dergone some metamorphism.

In profile characteristics and in parent rock, the Maymen soils are
somewhat like the soils of the associated Hugo and Los Gatos series.
Soils of the Maymen series occupy about 24 square miles in the Santa
Clara Area.

Maymen loam, moderately eroded, 20 to 35 percent slopes
(lMc).—The surface soil is a light-brown or pale-brown, friable,
slightly or medium acid loam to depths of 6 to 10 inches. In most
places some rock fragments are present. The surface soil grades into
a light-brown or li %t reddish-brown friable loam subsoil that con-
tains numerous rock fragments. At depths of 11 to 16 inches, the
subsoil grades into hard sandstone or conglomerate bedrock. The
soil is typically shallow and very poor for agricultural use.

The soil occurs in small scattere(f areas on Sierra Azul and Monte
Bello Ridge. Many areas of this soil were once cultivated and then
abandoned and allowed to go back to brush and grass. In some places
wine grapes and a few orchard crops are grown. Yields are normally
very poor.

Maymen loam, severely eroded, 20 to 50 percent slopes (MB).—
This unit consists of hilly and steep areas of Maymen loam that once
were cultivated and where severe erosion took place. Most of the soil
is located on Sierra Azul, and a few areas are on Monte Bello Ridge.
The areas are abandoned and in most places have gone back to brus
vegetation. This soil is very poorly suited to cultivation and should
be left under its natural cover of brush.

Maymen loam, slightly eroded, 10 to 35 percent slopes (Mp).—
'This soil is associated with other Maymen soils and with soils of the
Los Gatos series, mostly on Monte Bello Ridge. Very little is culti-
vated ; most areas are used for grazing.
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Maymen stony soils, undifferentiated, 50+ percent slopes
(Me) —By far the major part of the Maymen soils are mapped in
this unit. “Rock outcrops are numerous. The natural vegetation con-
sists of a very dense growth of brush (pl. 4, ). Large areas of these
soils occur near Loma Prieta, and some are east of Los Gatos. The
soils have practically no agricultural value, and the principal use is
as a watershed.

MILPITAS SERIES

Soils of the Milpitas series occur in the southeastern part of the
Area on undulating and rolling terraces. The soils have had good
surface drainage and an average annual rainfall of about 20 inches
during development. The original vegetation was mainly grasses and
occasional oaks. At present most of the soils are cultivated. Orchard
fruits are the principal crop. The typical slopes of the soils range
from 4 to 10 percent, but some slopes range up to 20 percent. Erosion
has occurred in a number of places. An outstanding characteristic of
the Milpitas series is a dense and compact claypan subsoil.

The surface soils are brown or pale brown, friable, and slightly or
medium acid in reaction (pH 5.6 to 6.5). They overlie slightly more
reddish-brown, dense, compact claypan subsoils that are normally of
clay texture and of medium or slightly acid reaction (pH 5.6 to 6.5).
The subsoils, when moist, are massive and plastic in consistence. On
drying they tend to crack to a weak prismatic structure. In most places
the soll material immediately above the subsoils is somewhat mottled
with rust-brown and light-gray streaks or spots. The subsoils grade
into moderately compact, pale-brown, yellowish-brown, or brownish-
yellow gravelly or slightly gravelly underlying terrace material, gen-
erally of neutral reaction (pH 6.6 to 7.3). In a few places the under-
lying material is slightly calcareous and moderately basic in reaction
(pH 7.8 to 8.3), and in other places it is moderately acid (pH 5.6 to
6.0).

n most places the terrace material is unconsolidated. In a few
places where less gravel is present, the material appears to be partially
consolidated. Generally dark-colored manganese stains are present in
the underlying materia{ The claypan subsoils very definitely retard
water and root penetration, and during the winter months the surface
soils are frequently water saturated. In claypan development, the
Milpitas soils are similar to soils of the Positas series, but the latter
are reddish brown in color. The soils of the Milpitas series occupy
about 14 square miles.

Milpitas loam, 3 to 10 percent slopes (Ma).—The surface soil is
a pale-brown, friable, slightly or medium acid loam that normally
reaches to depths of 9 to 21 inches. The soil is easily worked and
breaks to medium-sized clods that are readily crushed to a coarse

anular mass. The surface soil grades rapidly into a compact,
slightly more reddish, claypan subsoil. This claypan retards drain-
aﬁe and causes the surface soil to be waterlogge frequentl?r during
the winter. In most places the soil material just above the claypan is
somewhat mottled with rust-brown and light-gray streaks or spots.
At depths of 28 to 43 inches, the subsoil grades into pale-brown, yellow-
ish-brown, or brownish-yellow moderately compact terrace material of
sandy clay, sandy clay loam, or gravelly clay loam texture. Gen-
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erally dark-colored manganese stains are present in this material, and
in a few places the material is partially consolidated.

Milpitas loam of 3 to 10 percent slopes is not mapped extensively.
Most of it is south of East San Jose and near Evergreen. Southwest
of Evergreen and along Silver Creek the soil is somewhat darker
colored than typical of the series. To the northeast and east of Ever-
green a few very small areas with slopes less than 3 percent are
included. Some small areas of this soil south of Palo Alto are more
rust-brown mottled and more acid in the subsoil and underlying
material than typical.

Most of this soil is cultivated. Nonirrigated prunes, apricots, and
grain hay are the principal crops. Some areas are used mainly for
pasture. In most places the soil is very slightly eroded, but erosion
is not a serious problem in the use of this soil. Yields of prunes and
a%ricots are poor, and the life of trees is relatively short (pl. 8, 4).
The water-saturated surface soil during the winter months favors the
development of the “sour-sap” disease affecting orchard trees, particu-
larly apricots. Yields of grain hay are generally fairly good.

Milpitas loam, slightly eroded, 10 to 20 percent slopes (Mu).—
This soil has eroded slightly in many places and moderately in a few
places. Occasional gullies have formed. A few areas are only very
slightly eroded, and a small area with hilly relief is moderately eroded.
The soil is similar to Milpitas loam on lesser slopes, although erosion
has left the surface soil shallower, and somewhat more reddish-
brown than typical, because of mixture with the subsoil. Erosion con-
trol practices are essential in the proper cultivation of this soil.

The soil occurs along the eastern and southeastern edges of the val-
ley. Most of it is cultivated. Nonirrigated apricots, prunes, grapes,
and grain hay are the principal crops grown (pl. 2, 4). Yields of
fruits are mostly poor, but yields of grain hay are fairly good.

Milpitas clay loam, 3 to 10 percent slopes (Mr).—The surface
soil is a brown or pale-brown, friable, slightly acid clay loam to
depths of 11 to 19 inches. The soil breaks to a medium cloddy tilth
that is readily reduced, if the soil has been worked at the proper
moisture content, to a coarse granular mass. The surface soil grades
rapidly into a compact slightly more reddish-brown claypan subsoil of
clay texture. The claypan definitely retards drainage and causes the
soil immediately above the claypan to be generally mottled with rust-
brown and light-gray streaks and spots. At depths of 31 to 47 inches
the subsoil grades into brown, pale-brown, or yellowish-brown mod-
erately compact terrace material of gravelly clay loam or sandy clay
loam texture. In most places the underlying material is unconsoli-
dated, although in a few places it appears to be partially consolidated.
In some places many dark-colored manganese stains occur in this
material.

This soil occurs in some areas near the edge of the hills in the eastern
and southern parts of the valley. Part of this soil in east San Jose
has less than 4 percent slopes, and small areas northeast of Evergreen
and southeast of Los Gatos have 11 to 20 percent slopes. In some
places material eroded from higher areas of Milpitas loam has been de-
posited. These departures from the typical gently sloping Milpitas
clay loam are included mainly because of their small extent.
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Except for areas in east San Jose and southeast of Los Gatos, most
of this soil i3 cultivated. Prunes, grain hay, grapes, and apricots,
mostly nonirrigated, are grown. Fairly good yields of grain hay are
obtained. Fruit yields are normally poor, and the saturation of the
surface soil during the winter months favors the development of the
“sour-sap” disease in orchard trees. In a number of places the soil is
very slightly eroded, although erosion control in general is not an
outstanding problem in the use of thissoil.

MOCHO SERIES

Soils of the Mocho series are among the most productive and inten-
sively cultivated in the Santa Clara Area. e¥ are the principal
goils on which pears and truck crops are grown. The average annual
rainfall is about 15 inches.

Mocho soils are fairly extensive in the Area. They are found mainly
along the lower courses of Coyote Creek, the Guadalupe River, and
other creeks on both sides of the valley. They occur most commonly
as shallow soils over clay soils that have developed in basin positions.
These areas are, or have been until very recently, subject to ﬂoodin%,
and the soils occur in areas of active deposition from the creeks (pl.
6, B). Additional discussion of the method of formation of Mocho
soil material is given in the section of the report on erosion and
de&psition.

he soils are brown, pale brown, or grayish brown. When moist,
they are considerably darker in color, particularly in orchard areas.
They are deep (except where otherwise designatedf, friable to very
friable, and have less tendency toward forming plowpans than the
Yolo and Sorrento soils. Both the surface soils and subsoils are
sli htl{or moderately calcareous and are basic in reaction (pH 7.8 to
8.3). Lime is mostly disseminated throughout the soil mass, but in a
few places lime is segregated along small tubular pores or, where silty
strata occur in the subsoils, between thin layers of the silty strata.
The surface soils and subsoils are very similar, and roots and moisture
penetrate the soils easily to depths of 6 or more feet. Where the
Mocho soils are now subject to annual flooding from streams, their tex-
ture and extent may change during exceptionally heavy rainfall or
stream overflow.

Soils of the Mocho series are similar in color and profile characteris-
tics to soils of the Sorrento and Yolo series. The Sorrento soils are
calcareous only in the subsocils, and the Yolo are noncalcareous;
whereas the Mocho soils are calcareous in both surface soils and sub-
soils. Soils of the Mocho series are mapped on about 17 square miles
in this Area.

Mocho sandy loam, over basin clays, 0 to 1 percent slopes (Mr).—
In this Area, Mocho sandy loamn is represented only by this shallow
soil over basin clays. The sandy loam surface soil is pale brown,
slightly calcareous, and very friable. At depths of 9 to 22 inches the
surface soil grades into material that is similar to the surface soil
except for considerable rust-brown mottling and somewhat higher
lime content. This lower material rests abruptly, at depths of 12 to
26 inches, on very dark gray or black calcareous clay typical of the
Sunnyvale or Alviso series. The underlying clay material definitely
retards drainage and root penetration.
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This Mocho soil over clay occurs along the lower courses of Stevens
and Permanente Creeks northwest of Moffett Field. Along Stevens
Creek one small area of Mocho gravelly sandy loam (over basin clays)
isincluded with this soil.

Nearly one-third of the soil is affected by moderate or strong con-
centrations of salts. The Mocho soils are typically well drained and
not affected by alkali; however, where they have been deposited over
the highly saline soils of the Alviso series, some concentrations of
salts are present in the Mocho soil material. Where affected by salts,
the soil is not cultivated and is generally used for grazing, but where
free from salts, fair to good yields of hay and truck crops are obtained.
This soil is not well suited to orchard crops, except possibly pears.

Mocho fine sandy loam, over basin clays, 0 to 1 percent slopes
(Mv).—Mocho fine sandy loam, like Mocho sandy loam, is represented
only by a shallow soil over basin clays. The surface soil 1s a pale-
brown, slightly or moderately calcareous, very friable fine sandy loam.
At depths of 18 to 30 inches the Mocho fine sandy loam rests directly
on dark grayish-brown, dark-gray, or black clay typical of the Pesca-
dero or gfmnyvale series. Generally a zone 4 to 6 inches thick just
above the clay is mottled with rust-brown stains. The stains indi-
cate that drainage is retarded by the underlying clay soils.

Areas of this soil lie next to Campbell and San Tomas Aquinas
Creeks northwest of Santa Clara and west of Agnew. All of this
soil is cultivated. Truck crops and pears are the principal crops.
The soil is easily worked to a good seedbed and is very suitable for
truck crops. It is not well suited to most orchard crops, although
pear trees do well because they are more tolerant of poor subdrainage
and occasional flooding than other orchard trees.

Mocho gravelly loam, 1 to 3 percent slopes (Mwm).—The surface
of this soil is a brown or pale-brown, friable, slightly calcareous loam
containing enough gravel to interfere somewhat with tillage. At
depths of 14 to 30 inches the surface soil grades into a pale-brown,
calcareous, somewhat stratified gravelly subsoil that is similar to the
surface soil. The soil is moderately permeable to depths of 6 or
more feet.

This soil is mapped north of San Jose and along Berryessa Creek.
Prunes, cherries, apricots, and walnuts are the principal crops grown.
Yields are normally good or very good.

Mocho loam, 1 to 3 percent slopes (Mq).—This soil has a brown
or pale-brown, slightly calcareous, friable loam surface layer 12 to
20 inches thick. 'When cultivated the soil breaks to small or medium-
sized clods that are easily crushed to a fine granular mass. The
surface soil grades into a pale-brown, moderately permeable, calcare-
ous, somewhat stratified loam or fine sandy loam subsoil. This is
similar in many respects to the surface soil. Generally some rust-
brown mottling occurs in the subsoil. Roots and moisture penetrate
the soil readily to depths of 6 or more feet.

Most of this soil occurs along Coyote Creek north of San Jose. A
few very small areas that have a fine sandy loam surface soil were
included with this soil. In some places the surface texture approaches
a silt loam. One small area west of Milpitas is slightly affected by
alkali and not quite so well drained as typical.
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The soil is excellent for general agriculture. Yields of pears, truck
crops, apricots, prunes, and cherries are good to very good. The chief
fruit grown is pears, but the scil is well suited to other orchard crops,
except where prolonged flooding occurs.

Mocho loam, over basin clays, 0 to 1 percent slopes (Mx).—This
shallow Mocho loam overlies dark grayish-brown, dark-gray, or black
clay soil materials resembling those of the Pescadero, Sunnyvale, or
Alviso series. Normally the pale-brown, friable, slightly calcareous
Mocho loam extends to depths of 24 to 40 inches, but bordering areas
of typical Mocho loam the depth is nearly 5 feet, and bordering areas
of soils of the Pescadero, Sunnyvale, or Alviso series the depth is
only about 1 foot. In most places the Mocho loam is mottled with
rust-brown stains just above the clay. The mottling indicates poor
subdrainage.

Most of this soil occurs along or near Coyote Creek northwest of
Milpitas and along the Guadalupe River north of San Jose. Small
areas of this soil along or near Coyote Creek northwest of Milpitas
contain slight, moderate, or strong concentrations of alkali. One small
area moderately affected by alkali is near the lower part of Stevens
Creek, northwest of Moffett Field.

Where free of alkali, the soil is used intensively for pears and truck
crops. The soil is not well suited to most orchard crops, but pear
trees do well and yields are very good. For truck crops and field
crops, the soil is excellent.

Pears and truck crops are also grown where the soil is only slightly
affected by alkali. Yields are somewhat lower than in alkali-free
areas, and it is considerably more difficult to maintain uniform healthy
growth of pear trees. In areas of this soil with slight alkali concen-
tration, the salts are mostly in the underlying clay soil material,
although in a few places the Mocho soil material is also affected.

Areas of this soil affected by moderate or strong concentrations
of alkali are underlain by material resembling Alviso clay. These
areas are not cultivated and are used chiefly for grazing.

Mocho loam, over Campbell and Cropley soils, 1 to 3 percent
slopes (Mo).—This soil consists of 12 to 30 inches of pale-brown,
friable, slightly calcareous loam, typical of the Mocho series, overlying

ayish-brown or dark-gray clay loam or clay soil materials resem-

ling those of the Campbell or Cropley soils. The underlying soil
material interferes somewhat with moisture penetration, but in gen-
eral the soil has better subdrainage than Mocho loam over basin clays.

This soil occurs along or near the Guadalupe River and Coyote
Creek or in small areas that have received recent deposits from
intermittent creeks heading in the eastern hills. The surface soil may
be darker than is typical of the Mocho series. Truck crops, pears,
prunes, and apricotsare grown. Yields are normally good.

Mocho loam, over Cropley and Zamora clay loams, 3 to 6 per-
cent slopes (Mr).—This soil isa pale-brown or grayish-brown, {riable,
slightly calcareous loam overlying, at depths of 12 to 24 inches, clay
loam soil materials resembling those of the Cropley and Zamora series.
The soil is similar to and associated with Mocho loam over Campbell
and Cropley soils, 1 to 3 percent slopes. It differs primarily in the
underlying soil materials and in occurring on more sloping relief.

875177 —68—7
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The soil is in the eastern part of the Area on the upper parts of
nlluvial fans where recent deposits have been left by intermittent
streams. In a few places the surface soil is somewhat darker than is
typical of the Mocho series. Prunes and apricots are the principal
crops. Yields are good.

Mocho clay loam, 1 to 3 percent slopes (Mk).—The brown or
pale-brown, slightly calcareous, moderately friable clay loam surface
soil normally ranges from 8 to 20 inches in depth. When cultivated
at the proper moisture content, it is worked readily to an excellent
seedbe<£ ’ghe subsoil is normally pale brown, calcareous, somewhat
stratified, and moderately permeable to roots and moisture to depths
of 6 or more feet. Lime is mostly disseminated throughout the soil
mass, although in some places in the subsoil it is concentrated along
small tubular pores or between thin silty layers.

Many small areas of this soil occur in the northeastern and eastern
parts of the Area. Mocho clay loam is typically free of alkali, but
west of Milpitas near Coyote Creek some of this soil is slightly affected
by alkali, is less well drained than the typical Mocho soils, and has
rust-brown mottling in the subsoil.

All areas of Mocho clay loam, 1 to 3 percent slopes, are under culti-
vation. Prunes, truck crops, pears, apricots, cherries, and walnuts
are the principal crops grown. Good to excellent yields are normally
obtained. Good yields of truck and field crops are obtained in spite
of slight alkali accumulation in some places. Orchard crops are not
so successful on this alkali soil.

Mocho clay loam, over basin clays, 0 to 1 percent slopes (Mr).—
To depths of 12 to 40 inches the soil consists of a brown or pale-brown
calcareous, friable, and moderately permeable clay loam typical of the
Mocho series. This Mocho material directly overlies grayish-brown,
dark-gray, or black clay or clay loam soil material similar to that of
the Orestimba, Pescadero, Clear Lake, Sunnyvale, or Alviso series.
The surface soil, when cultivated at the proper moisture content, is
readily worked to an excellent seedbed for truck crops or cover crops.
Although the Mocho clay loam is permeable, the underlying finer tex-
tured basin soil materials seriously interfere with drainage. In many
places the soil just above the clay is highly mottled with rust-brown
stains.

Most of this soil is north of San Jose along the Guadalupe River
and Coyote Creek. In some places, especially along the Guadalupe
River near areas of Mocho loam, the surface soil is of light clay loam
or loam texture. Where Mocho clay loam has been deposited over
alkali soil materials resembling those of the Orestimba, Pescadero, or
Alviso series, areas with slight, moderate, and strong accumulations of
salt occur. In general, the soil is more poorly drained where affected
with alkali and the surface soil color is somewhat darker than is typical
of the Mocho series. Some areas of this soil along the Guadalupe River
southeast of Alviso are apparently increasing in salt content because
of the encroachment of tidewater.

This soil, where not affected by alkali, is the principal “pear soil™
of the Area. The most important single crop is pears. Truck crops,
sugar beets, and other field crops are also grown. Because of the
underlying dense clay soils and consequent retarded drainage, the
soil is not well suited to most tree fruits other than pears. It is
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nearly as well suited to truck crops and field crops as typical Mocho
clay loam, and yields of most crops now grown are good or very good.

Where the soil is affected with slight amounts of salts, truck crops,
pears, and sugar beets are grown. Healthy growth of pear trees is
difficult to maintain, and yields are only fair. Shallow-rooted crops
are the most suitable for tﬁyis soil, and y1elds are fair to good. Where
moderate alkali has accumulated, the soil is used for pasture, field
crops, truck crops, and pears. Pear trees do very poorly. Because
in most places the salts are concentrated in the lower part of the soil,
{air yie]gs can be obtained from field crops and poor to fair yields from
truck crops. Where strong alkali has accumulated, the soil is not
suited to crops and is used entirely for pasture.

Mocho clay loam, over Cropley and Campbell soils, 1 to 3 per-
cent slopes (Mys).—This soil consists of a brown or pale-brown,
slightly calcareous, friable clay loam fairly typical of the Mocho
series, that overlies dark-gray or grayish-brown cla{' or cla% loam
soil material resembling that of the Cropley or Campbell soils. Depths
of the Mocho soil material normally range from 8 to 30 inches. The
underlying soil material is generally fairly permeable and does not
impede drainage so greatly as where finer textured basin soils under-
lie Mocho clay loam.

Nearly all of this soil is in the eastern part of the Area. One small
included area near Evergreen consists of Mocho clay loam over Pleas-
anton soil material. Good yields of truck crops, prunes, pears, sugar
beets, walnuts, and cherries are obtained.

Mocho soils, undifferentiated, 1 to 3 percent slopes (Ms).—This
mapping unit contains small narrow areas of Mocho soils of variable
texture and so intricately associated that separation was not practical.
The soils occupy small, recently formed “benches” that are generally
5 to 10 feet higher than the channel of Coyote Creek and 5 to 15
feet lower than adjacent soils of the Sorrento series (pl. 7, 4). The
“benches” are the result of cutting and filling by the creek and are
sulgect to overflow during exceptional floods.

ecause of the manner of their formation, these soils are extremely
variable in texture. They range from coarse sandy loam or gravelly
sandy loam to silt loam or clay loam within short distances. The
subsoils are generally highly stratified and in many places contain
alternate layers of gravelly sandy loam and loam or silt loam. The
soils are brown or pale brown and are slightly or moderately calcareous
in both surface soils and subsoils.

Because of the highly stratified subsoil and the extreme variability
in surface texture, these undifferentiated areas of Mocho soils have a
considerably lower use capability than the more uniform Mocho soils.
In some places truck crops, prunes, and walnuts are grown, and fair
to poor yields are obtained. Where not cultivated, the soils support a
growth of grass and brush. They are utilized for grazing, for dump-
ing dirt or building refuse, and as a source of sand and gravel.

MONTARA SERIES

Soils of the Montara series occur mainly on hills in the southern
part of the Area. The average annual rainfall is 15 to 25 inches.
The natural vegetation is mainly grass, with trees and grass or brush
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on some of the steeper slogos. The typical slopes range from 20 to
35 percent, but they may be as little as 10 percent or more than 35
percent. Most of the areas are not cultivated. In the few small cul-
tivated areas some erosion has occurred. The soils are typically very
stony and very shallow. They have developed from highly serpen-
tinized, ultrabasic, intrusive bedrock of Jurassic age.

The surface soils are dark grayish brown, moderately fine to fine in
texture, generally stony, and normally neutral in reaction (pH 6.6 to
7.3). On drying they crack to a fine blocky structure of hard con-
sistence. 'The subsoils are mostly thin irregular transition zones from
the surface soils to the underlying bedrock. The subsoils are noncal-
careous and similar to the surface soils except that they are sli htl?'
more basic. Bedrock is encountered abruptly and consists of dull
greenish serpentine rock that in a number of places contains some
magnesite.

he Montara soils are related to and in some places very closely
associated with soils of the Climax series. They were derived from
similar parent material, but the Climax soils are normally deeper and
less stony than the Montara soils and are characteristically calcareous
in the subsoils. The soils of the Montara series occupy about 22 square
miles, including the complex of Montara and Climax soils.

Montara stony clay, 10 to 35 percent slopes (Mx).—The surface
soil is a dark grayish-brown, blocky, neutral clay that varies in depth
from only a few inches to about 10 inches. Nearly everywhere the
stony surface and very shallow depth of soil make clearing for
cultivation impractical. The subsoil is absent, or may consist of a
thin weathering transition zone from the surface soil to the under-
lying serpentine bedrock. The soil profile is very irregular as a result
of uneven weathering of the parent rock, and the depth of soil varies
markedly within short distances.

The soil occurs extensively in this Area on the Edenvale Hills and
in the southern hills. None of it is cultivated. The natural vege-
tation is mainly grass. Soil areas are used chiefly for grazing, but
the carrying capacity is relatively low (pl. 6, C'). The soil cannot
be tilled, because of its very shallow depth and stoniness.

Montara clay, slightly eroded, 20 to 35 percent slopes (Mrt).—
The surface soil is a dark grayish-brown neutral clay to depths of 6
to 14 inches. The soil breaks to medium-sized hard blocks that can
be broken to smaller aggregates only with considerable difficulty.
When moist or wet, the soil is plastic or very sticky. The surface soil
grades into a dark grayish-brown, moderately compact, blocky subsoil
of clay texture. At depths of 18 to 30 inches the subsoil grades irregu-
larly into serpentinaceous bedrock. In most places some stones are
present in the soil, but in general the soil is considerably less stony
than Montara stony clay.

A little of this soil occurs north of Edenvale and near the Calero
Reservoir. Nearly all of it is cultivated. Apricots, prunes, and grain
hay are the chief crops. Yields are normally poor.

Montara stony clay loam, 20 to 35 percent slopes (My).—The
surface soil is a dark grayish-brown or grayish-brown, blocky, neutral
clay loam that varies in depth from only a few inches to about 10
inches. The subsoil is only a thin weathering transition zone from
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the surface soil to the underlying serpentine bedrock. The surface
is stony, and nearly everywhere the number of stones and very shallow
depth of the soif’ make impractical the clearing of the soil for
cultivation.

Soil areas are located on the Lick Hills and on other hills in the
southern part of the Area. None of this soil is cultivated. The
natural vegetation is mainly grass. The areas are used chiefly for
grazing, but the carrying capacity is relatively low.

Montara stony clay loam, 10 to 20 percent slopes (Mz).—Except
for less steep slopes, this soil is very similar to Montara stony clay
loam on 20 to 35 percent slopes. The soil is mapped north of Edenvale.
None of it is cuﬁ:ivated, and grass is the principal cover. The areas
are used for grazing, but as for other soils of the Montara series, the
carrying capacity is relatively low.

Montara clay loam, slightly eroded, 20 to 35 percent slopes
(Mu).—The surface soil is a dark grayish-brown, blocky, neutral clay
loam to depths of 6 to 15 inches. It grades into a grayish-brown or
dark-brown, moderately compact subsoil of heavy clay loam or clay
texture. At depths of 17 to 30 inches the subsoil grades irregularly
but rapidly into serpentine bedrock. The soil is similar to but some-
what deeper and considerably less stony than the associated Montara
stony clay loam on 20 to 35 percent slopes. Near Svedal, where the
soil occurs under higher rainfall than 1s typical for the series, it is
browner than in other parts of the Area.

Most of this soil has been or is being cultivated, and some erosion
has occurred in nearly all areas. Grain hay and grapes are the prin-
cipal crops. Yields are poor for most crops.

Montara stony soils, undifferentiated, 35+ percent slopes
(Mv) .—These extensive soils occur on broken, very stony and steep or
very steep slopes under natural vegetation that consists mainly of
brush. ey are untillable and have very little or no value for grazing.

These undifferentiated Montara soils are most common near Fern
Hill, south of the Calero Reservoir, and between the New Almaden
and Guadalupe Reservoirs. Some small areas of steep soils of the
Vallecitos and Los Trancos series are included. In the Santa Cruz
Mountains, where the rainfall is somewhat higher than is usual on
the Montara soils, the soils are browner and lighter colored than is
typical of the series.

Montara stony clay-Climax clay (adobe), 20 to 35 percent slopes
(Mw).—This complex consists of close associations of Montara stony
clay, 20 to 35 percent slopes, and Climax clay (adobe), 20 to 85 per-
cent slopes. Both soils have developed from basic igneous rock;
however, there are differences in the parent materials that explain
the differences in the soils. The Climax soils are calcareous in the
subsoils and deeper and considerably less stony than the Montara
soils. Montara stony clay, 10 to 35 percent slopes, and Climax clay
(adobe ) moderately eroded, 20 to 35 percent slopes, have already been
described.

The largest areas of these soils are on the Edenvale and Lick Hills.
In a few places small areas of Los Trancos stony clay are included.
Most areas have slope gradients of 20 to 85 percent, but a few sinall
areas of 10 to 20 percent slopes are included.
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Grain hay is grown on some small areas of Climax soils within
this complex, and yields are fair if seasonal rainfall is normal. The
most extensive use of this complex is for grazing. The natural
vegetation is mainly brush and grass.

OHMER SERIES

Soils of the Ohmer series occur on terrace or old valley-fill mate-
rials in the northwestern part of the Area. The average annual
rainfall is about 20 inches. The original vegetation was mainly grass
and a few scattered oaks. Most areas of these soils have been or
are now under cultivation. The typical slopes of these soils range
from 10 to 20 percent, but they may be as much as 35 percent or as
little as 3 percent. In some areas significant erosion has occurred.

The surface soils are dark grayish %rx]'own, moderately fine textured,
and slightly or medium acid in reaction (pH 5.6 to 6.5). When wet
the soils are slightly sticky, but on drying they crack to a coarse
blocky structure. The surface soils overlie brown compact subsoils
that are normally of clay loam or gravelly clay texture and slightly
acid reaction (pH 6.1t06.5). The compact subsoils definitely hinder
root and water penetration. In a few places the surface soils are
waterlogged for considerable periods during the winter. The sub-
soils grade into yellowish-brown moderately compact terrace material
of gravelly loam or gravelly clay loam texture. The color varies
slightly, due to partial decomposition of some of the gravels in the
subsoils and underlying material. The underlying material is nor-
mally neutral in reaction (pH 6.6 to 7.3), although in a few places
it is slightly basic in reaction and very slightly calcareous.

The Ohmer soils are associated with soils of the Milpitas series but
differ from them mainly in being darker colored and somewhat less
compact in the subsoils. Soils of the Ohmer series occupy about 2
square miles.

Ohmer clay loam, 10 to 20 percent slopes (Oc).—The surface soil
is a dark grayish-brown slightly or medium acid clay loam to depths
of 8 to 14 inches. The soil is rather difficult to work. When tilled
it breaks to large clods that are not easily reduced to a good seedbed.
The surface soil overlies a brown, compact, weakly prismatic subsoil
of clay loam or gravelly clay texture. The subsoil seriously retards
root and water penetration. At depths of 17 to 25 inches, the subsoil
grades into yellowish-brown moderately compact terrace material of
gravelly loam or gravelly clay loam texture. The underlying mate-
rial is generally less compact, more permeable, and more gravelly
than the subsoil.

This soil occurs southeast of Stanford University and west of Alta
Mesa. Most of it has been cultivated at one time or another. The
principal crop has been grain or grain hay. The soil is best suited
for grain hay and other shallow-rooted crops. At present most of
the soil is in grass and is used chiefly for grazing.

Ohmer clay loam, slightly eroded, 10 to 20 percent slopes (Op).—
The profile of this slightly eroded soil is similar to that of the uneroded
soil, except that the surface soil is generally thinner, and in some
places the eroded soil is browner or lighter colored. The slightly
eroded areas occur near Los Altos and Felt Lake, where agricultural
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practices have been more intensive and the soil has been left unpro-
tected more frequently. This soil is used for grazing or for grain
hay, and yields are fairly good. Apricots are also grown, but yields
are normally poor. The soil is best suited for shallow-rooted crops.

Ohmer clay loam, slightly eroded, 20 to 35 percent slopes (OB).—
This soil is similar to the Ohmer clay loam just described, but the
slopes are steeper. Slight sheet erosion has resulted in a thinner and
lighter colored surface soil than typical. This soil occurs southwest of
Alta Mesa. Grain hay and walnuts are grown, and some areas are
used for grazing.

Ohmer clay loam, 3 to 10 percent slopes (Oa).—This soil has
profile characteristics similar to those of the other Ohmer clay loams,
but it occurs on less steep relief. Very slight erosion has occurred in a
few places. Most of the areas are south of Los Altos and southwest of
Palo Alto. Some of this soil is used for apricots; yields are generally
only fair. Most of this soil is used for grazing.

Ohmer gravelly clay loam, 3 to 10 percent slopes (Or).—The
surface soil is a dark grayish-brown slightly or medium acid gravelly
clay loam to depths of 8 to 15 inches. It contains gravel that inter-
feres with cultivation. The surface soil overlies a brown compact sub-
soil of gravelly or cobbly clay loam texture. The underlying material
is moderately compact yellowish-brown terrace material of gravelly
or cobbly clay loam or loam texture. As in other soils of the Ohmer
series, the subsoil restricts drainage and root penetration,

This soil occurs south of Palo Alto. Most of it is cultivated, and
grain hay is the principal crop. In a few places, a very slight amount
of erosion has made the soil lighter colored and generally more gravelly
on the surface.

ORESTIMBA SERIES

Soils of the Orestimba series occur in the eastern and southern parts
of the valley in small basin and semibasin areas or on the margins of
the larger basin areas. They are affected by alkali in a number of
places. The average annual rainfall is about 15 inches. The soils
were imperfectly drained during development, but they are much
better drained now because of pumping for irrigation. The orig-
inal vegetation was mainly grasses, but most areas have been culti-
vated for a number of years. The parent material is alluvium,
mostly from areas of sandstone and shale rocks. Drainage has had
the greatest influence on the profile of this soil.

The surface soils are grayish brown, typically noncalcareous, mod-
erately fine textured, and neutral in reaction (pH 6.6 to 7.3). If un-
disturbed while drying, they crack to a medium or coarse blocky struc-
ture of hard consistence. The surface soils grade into slightly darker
grayish-brown, moderately compact, noncalcareous, f%.ne—textured
upper subsoils that normally have a moderately well developed medium
blocky structure. The reaction normally is slightly basic (pH 7.4 to
7.8). The upper subsoils grade into slightly compact, calcareous,
moderately permeable, massive lower subsoils that are moderately or
strongly basic in reaction (pH 7.8 to 9.0) and of moderately fine tex-
ture. The lower subsoils are brown and become paler brown with
depth. In most places this layer has considerable rust-brown mottling.
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Time is disseminated throughout the lower soil. Tt is also segregated
along small tubular pores, in small soft masses, or in small, hard, cal-
careous nodules.

The soils are similar to soils of the Campbell series, but they are
generally somewhat darker in color, more compact in subsoil horizons,
and have developed under poorer drainage. The two types of the
Orestimba series occupy about 9 square miles.

Orestimba clay loam, 0 to 1 percent slopes (Or).—The surface
soil is a grayish-brown, noncalcareous, neutral clay loam to depths of
9 to 15 inches. Where cultivated, the soil breaks to medium-sized
clods that can be crushed to a granular mass with some difficulty.
The surface soil grades into a s,fightly darker grayish-brown, mod-
erately compact, noncalcareous upper subsoil that is generally a finer
clay loam of medium blocky structure. At depths of 20 to 23 inches
the upper subsoil grades into a brown or pale-brown, slightly compact,
massive, calcareous lower subsoil of clay loam texture, which is nor-
mally mottled with rust-brown stains. Iime occurs in both dissemi-
nated and segregated forms throughout the lower soil mass.

Much of this soil is slightly affected with alkali. Several small areas
are strongly affected and contain both saline salts (white alkali) and
alkaline salts (black alkali). The surface soil in such areas is nor-
mally harder and more difficult to work, and the subsoil horizons, in
which the alkali is most frequently concentrated, are strongly basic
in reaction (pH greater than 8.5).

Most of the soil is located east and southeast of San Jose. All of it
is cultivated except that affected by strong alkali or used for residences.
Where the soil is free of salts, the principal crops are prunes, pears,
walnuts, truck crops, and alfalfa. Yields are normally fair to good.
Where slight concentrations of salts are present, grain hay and alfalfa
are grown, and yields are normally fair or good. Where strongl
affected with alkali, the natural vegetation of saltgrass and alkali
weeds furnishes low-value grazing.

Orestimba silty clay loam, 0 to 1 percent slopes (Oc).—The sur-
face soil is a grayish-brown, noncalcareous, neutral silty clay loam to
depths of 6 to 10 inches. If not disturbed while drying, the soil
cracks to a coarse blocky structure. On cultivation it breaks to a
coarse cloddy tilth that can be reduced to a good seedbed only with
considerable difficulty. The surface soil grades into a moderately
compact, slightly darker grayish-brown, noncalcareous upper subsoil
or silty clay texture. It has a moderate medium blocky structure
and shows considerable colloidal staining on the surface of the aggre-
gates. At depths of 20 to 26 inches the upper subsoil grades into
a slightly compact, massive, brown or Fale-brown, rust-brown mottled,
calcareous lower subsoil that generally is of clay loam or light clay
texture. Lime is disseminated throughout the lower subsoil and
also generally is segregated along small tubular pores or in the form
of small soft masses or small, hard nodules.

The soil occurs in the eastern and southern parts of the valley,and a
considerable area is affected with slight, moderate, or strong accumu-
lations of alkali, All areas strongly affected with salts contain both
alkaline salts (black alkali) and saline salts (white alkali), except
the area located northwest of Evergreen. The surface soil in these
strongly alkaline areas normally is harder and more difficult to work,
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and the subsoil horizons, in which the concentration of salts most
frequently occurs, are strongly basic in reaction (pH greater than
8.5). None of the soil strongly affected by salts is cultivated, and the
natural growth of alkali grasses and weeds is of low value for grazing.

Where free of salts, the soil is used chiefly for grain hay, alfalfa,
prunes, and truck crops. Yields of most field crops are fair, and for
certain field crops good, but yields of orchard fruits are generally
poor. Areas slightly affected ﬂy salts are used mainly for grain hay
and grazing, and soil areas moderately affected are used for grain hay,
grazing, and alfalfa. Yields are rather poor.

PERMANENTE SERIES

Soils of this series occur under an average annual rainfall of 25 to
35 inches and at elevations of 1,000 to 2,700 feet on Monte Bello Ridge
in the western part of the Area. The natural vegetation is almost
entirely brush. Most of the soils occur on steep, broken, and stony
slopes and are normally very shallow.

'Fhe surface soils are brown (becoming nearly reddish brown when
moist), medium textured, stony, and Ig{eneral]y noncalcareous. Soil
reaction is normally slightly basic (E 7.3 to 7.8). In most places
fragments of bedrock are mixed with the surface soils, which grade
irregularly at very shallow depths into light-gray or white hard lime-
stone bedrock.

The soils are unimportant for agriculture, although in a few places
they have been cultivated. They are associated with soils of the Los
Gatos series. The Permanente soils cover less than 1 square mile.

Permanente stony loam, slightly eroded, 20 to 35 percent slopes
(PB).—The surface soil is a brown, slightly basic, stony loam that
becomes nearly reddish brown when moist. The surface soil grades
irregularly at depths of 3 to 14 inches into light-gray or white hard
limestone bedrock. The slightly eroded soil is similar but even shal-
lower. In some places the cultivated surface soil is calcareous from
the Erinding and mixing of fragments of limestone with the soil.

This soil occurs west of the Stevens Creek Reservoir Dam and near
the summit of Black Mountain. It was cultivated at one time, but
most areas have since been abandoned. This shallow stony soil has
little agricultural value,

Permanente stony soils, undifferentiated, 50+ percent slopes
(Pa).—These very steep areas of Permanente soils are very shallow
and stony and of little agricultural value. They support a very dense
growth of brush. They are located west of the Stevens Creek Reser-
voir Dam, near Permanente, and near the summit of Black Mountain.

PESCADERO SERIES

Soils of the Pescadero series have developed under poor drainage
and contain saline salts (alkali) in some places. They are in the
northern part of the Area near and between Coyote Creek and the
Guadalupe River. The average annual rainfall is about 15 inches.
The original vegetation was mainly grasses, but most areas have been
cultivated for a number of years. The parent material is very finely
divided alluvium, mainly from areas of sandstone and shale rocks.
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The poor drainage has had more influence on the profile of these soils
than the parent material.

The surface soils are dark gray or dark grayish brown, fine textured,
noncalcareous, and neutral or slightly basic in reaction (pH 7.0to 7.8).
On drying in an undisturbed state, the soil cracks into large more or less
cubical bﬁ)cks, in places typical of adobe structure. The surface soils
grade into dark-gray or dark grayish-brown, moderately compact,
fine-textured, slightly calcareous upper subsoils that are mostly mas-
sive. The upper subsoils grade into grayish-brown, fine-textured,
massive, calcareous, rust-brown mottled lower subsoils that become
lighter and somewhat yellowish in color with depth. Lime is mostl
disseminated in the lower subsoils, but some is segregated in soft
irregular masses and small hard nodules. In some places crystals of
gypsum occur in the lower subsoils. The subsoil horizons are nor-
mally slowly permeable to water.

The soils are somewhat similar to the soils of the Clear Lake series,
but in general they are a little browner, more dense and compact in
the subsoil horizons, and less permeable than the Clear Lake soil.
The soils of the Pescadero series occupy about 214 square miles.

Pescadero clay, 0 to 1 percent slopes (Pp).—The dark grayish-
brown, noncalcareous, neutral or slightly basic, clay-textured surface
soil normally varies in depth from 10 to 13 inches. On drying in an
undisturbed state, the soil cracks to large hard blocks. When culti-
vated, it forms a hard cloddy tilth that is somewhat difficult to reduce
to a good seedbed. The surface soil grades into a dark grayish-brown,
slightly or moderately calcareous, massive, moderately compact upper
subsoil of clay texture. At depths of 27 to 39 inches, the upper subsoil
grades into a grayish-brown, rust-brown mottled, calcareous, clay-
textured lower subsoil that generally becomes somewhat yellowish 1n
color with depth. Lime is disseminated through the lower soil layers
and also is segregated in small soft masses. In some places a few
calcareous nod%lles and crystals of gypsum occur in the lower subsoil.
Water is slow to penetrate the fine-textured compact subsoil.

Some of this soi1l is slightly affected by alkali. It occurs north of
San Jose between Campbell and Coyote Creeks. Originally this soil
was much more extensive, but Mocho soil material has been deposited
over a large area. In some places near areas of Mocho soils, where
floodwaters have covered parts of Pescadero clay with very little
deposition, the surface soil is slightly caleareous and more friable
than typical. Some fine clay loam isincluded.

All of the soil is cultivated. Pears, truck crops, grain hay, sugar
beets, and alfalfa are the principal crops. Yields and tree growth
of pears are generally poor, but yields for other crops (mainly field
crops) are generally fair. The areas slightly affected by salts ave
used mainly for field crops.

Pescadero clay (adobe), 0 to 1 percent slopes (Pc).—The surface
soil is a dark-gray or dark grayish-brown, noncalcareous, neutral or
slightly basie, clay that, on drying in an undisturbed state, cracks into
large more or less cubical blocks typical of adobe structure. The
soil is hard to work. Cultivation produces coarse clods somewhat
difficult to reduce to a proper seedbed. At depths of 15 to 20 inches,
the surface soil grades into a dark-gray or dnrl;\' grayish-hrown, mod-
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erately compact, massive, slightly calcareous upper subsoil of clay
texture. The upper subsoil grades into a grayish-brown massive lower
subsoil at depths of 27 to 85 inches. The lower subsoil normally be-
comes lighter colored and somewhat yellowish with depth. It 1s of
clay texture and moderately calcareous, and in places, particularly
near Alviso clay, it contains crystals of gypsum. Lime is disseminated
throughout the lower subsoil and also is segregated in irregular-shaped
soft masses or as hard calcareous nodules. Water penetrates the soil
slowly because of the compact subsoil.

This soil is8 mapped in the northern part of the Area, near Alviso
and Agnew. Most of the soil is slightly affected b alkali. It is used
chiefly for grain hay, pears, and some irrigated field crops. Yields
of grain hay are fairly good, but yields of most other crops are poor.
One small area moderately affected by alkali is used chiefly for pasture.

PITS

Pits (Ec) consist of areas large enough to map where excavations
have been made and where the original soil has been removed. Exca-
vations in this area have been principally for gravel and for soil
material used in the manufacture of bricks. Soil material for bricks
is removed mainly from areas of Sorrento loam or Sorrento silt loam
near Coyote Creek. Since these soils are rather uniform to consider-
able depths, the soil material at the bottom of the excavations, which
are 10 or 15 feet deep, is sometimes used for fruit trees and truck
crops. Most of these excavated areas have little agricultural value.

PLEASANTON SERIES

Soils of the Pleasanton series are the most extensive alluvial fan or
flood plain soilsin the Area. They occur on well-drained older alluvial
fans that are mostly smooth and gently or very gently sloping. They
are mapped on both sides of the valley, but more on the western side.
The average annual rainfall is 15 to nearly 30 inches. The original
vegetation was grasses and scattered oaks. {Iearly all of the soils have
been cleared and cultivated for a number of years, mainly to deciduous
fruits. The parent material from which the soils were derived is
somewhat mixed, but it consists mainly of alluvium deposited by
streams heading in areas of sandstone and shale rocks. Because of
earth movements, or possibly because of increases in velocity and
volume of streamflow, these streams are now well entrenched through
the older alluvial fans. Along the entrenched streams, the Pleasanton
soils have steeper slopes than are typical for the series.

The soils are brown to pale brown, deep, moderately permeable,
medium textured, generally gravelly, and normally neutral or slightly
acid in reaction (pH 6.1 to 7.0). The surface soils are friable and
easily worked, except for the gravel in some phases. The surface
soils grade into brown, moderately compact, weak-structured, gravelly
upper subsoils that normally are slightly finer textured than the sur-
face soils and a shade more reddish. The upper subsoils grade into
brown or light-brown gravelly underlying material that, except for
gravel, is in most places similar to the surface soils in texture. The
compact upper subsoils retard water penetration a little but cause
very little difficulty in irrigation. In orchard areas roots extend to
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depths of G or more feet. The gravel content normally increases with
depth. Partially decomposed gravel in the subsoils and underlying
material cause some variegation of color in most places.

The Pleasanton soils are at slightly higher elevations than the
closely associated soils of the San Ysidro series, which differ in havin
dense claypan subsoils. Where associated with soils of the Yolo an
Zamora, series, the Pleasanton soils also occur at somewhat higher
elglvations. The soils of the Pleasanton series cover nearly 39 square
miles.

Pleasanton gravelly loam, 1 to 3 percent slopes (Po).—The sur-
face soil is a brown loam that contains enough gravel to interfere
somewhat with such tillage operations as disking. On cultivation
the soil breaks to medium-sizeg clods that can readily be crushed to
a granular and gravelly mass. The reaction is normally about neutral.
At depths of 16 to 22 inches, the surface soil grades into a brown or
light-brown, moderately compact, slightly acid subsoil of gravelly
clay loam or fine gravelly loam texture. The gravel content tends to
“mask” the compactness of this horizon. Generally the subsoil is
sli%htly more reddish than the surface soil. At depths of 38 to 45
inches the subsoil grades into permeable light-brown or brown under-
lying material, generally of gravelly loam texture. Gravel content
normally increases with depth. Water penetrates the soil fairly easily,
and in orchard areas roots extend to depths of 6 or more feet.

This soil is one of the most extensive in the Area. It is mapped
mostly in the western part of the valley, near to and northwest of Eone
Hill, northeast of Los Gatos, near to and northwest of Vasona June-
tion, and north of Cupertino. Except in residential areas, all of the
soil is cultivated. Prunes, grapes, apricots, and walnuts are the prin-
cipal crops, and some truck crops and grain hay are grown. This is
the principal soil for grapes in this Area (pl. 3, C), and it also has
muc?l of the prune acreage. Yields of grapes are good, and yields of
most other crops are fair to good.

Pleasanton gravelly loam, gently sloping, 3 to 8 percent slopes
(Pr).—This soil is like the one just described except that the slopes
are a little steeper. The soil occurs on the upper parts of smooth
gently sloping older alluvial fans or along entrenched stream channels
near the hills on both sides of the valley. The average rainfall is a
little higher than that over most of the Pleasanton gravelly loams.

Except for areas within the town of Saratoga and within Stanford
University, all of this soil is cultivated. Prunes, apricots, and grapes
are the chief crops grown, most of these without irrigation. Yields
are normally good for dry-farmed areas.

Pleasanton gravelly loam, undulating, 3 to 10 percent slopes
(Pym).—This soil lying along or near entrenched stream channels near
the hills differs from the two soils of Pleasanton gravelly loam just
described principally in having undulating relief. This soil receives
a little more rainfall than the other Pleasanton gravelly loams. A
small area about 1 mile northwest of Alma that has a strongly un-
dulating or rolling relief is included in this soil.

Most of this soil is cultivated. Prunes and grapes are the principal
crops. Nearly all of the crops are dry-farmed, and yields are fairly
good for dry-farmed soils.
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Pleasanton gravelly loam, slightly eroded, 8 to 20 percent slopes
(P~).—This soil occurs on small stream benches of undulating and
rolling relief in the extreme southern part of the Area and in the
western part of the Area near Stevens Creek. Most of this soil at
one time was cultivated, but at present many areas have reverted to
grass or grass and a few trees. Where cultivated, the main crop is
grapes grown without irri%ation. Most of the soil is slightly eroded,
and cultivated areas are still eroding. In some places the soil is more
gravelly than is typical of Pleasanton gravelly loams.

Pleasanton gravelly loam, 20 to 30 percent slopes (Pr).—This
soil occupies slopes facing toward streams that are entrenched in the
old alluvial fan material on which soils of the Pleasanton series occur.
The soil is more gravelly, especially in the subsoil, than is typical of
the Pleasanton series. Most of the soil is covered with grass and is
very slightly eroded. A few small areas in nonirrigated orchards
are slightly eroded.

Pleasanton gravelly loam, moderately eroded, 20 to 35 percent
slopes (Pxr).—This soil occurs near the edge of the western hills on
old alluvial fans in which streams have become so entrenched as to
form a hilly relief. The subsoil is somewhat more gravelly and
varied than is typical of the Pleasanton series.

Most of this soil has been cultivated at some time. Moderate erosion
has occurred in many places. At present most of the soil is either
occupied by residences or is uncultivated and in grass. There are a
few small acreages of nonirrigated prunes.

Pleasanton loam, 1 to 3 percent slopes (Ps).—The surface soil is
a brown neutral loam, 11 to 20 inches deep. It is easily worked and
breaks to small- or medium-sized clods tﬁat can rendi},y be crushed
to a coarse granular mass. In most places the surface soil contains
a little gravel. The surface soil grages into a moderately compact
brown or reddish-brown slightly acid subsoil of gravelly clay loam
texture. At depths of 32 to 43 inches, the subsoil grades into brown
or light-brown moderately permeable alluvial material of gravelly
loam texture. The gravel content of the soil profile generally increases
with depth. The compact subsoil interferes only slightly with root
and water penetration, and in orchard areas roots extend to depths
of 6 or more feet.

This soil occurs mostly in the western part of the valley, near Los
Altos, east of Loyola, and near Monta Vista. Near Los Altos the
soil is somewhat redder than typical, and one area near Evergreen
that contains a larger amount of material from igneous rock sources
is slightly darker in color.

Except for residential areas, all of this soil is cultivated. Most
crops are irrigated. Prunes and apricots are the principal crops, but
grapes, walnuts, and some truck crops are also grown. Yields are
normally good or very good.

Pleasanton loam, cobbly subsoil, 1 to 3 percent slopes (Pr).—
The pale-brown, friable, slightly gravelly surface soil of loam or heavy
sandy loam texture is easily worked, and a good tilth for seedbeds is
readily produced. At depths of 16 to 22 inches, the surface soil
grades into a brown slightly compact ‘cobbly loam subsoil. The un-
derlying material is a brown or light-brown cobbly loam or cobbly
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sandy loam. The soil is similar to typical Pleasanton loam except
for its somewhat lighter colored surface soil and the cobbles in the
subsoil and underlying material. The well-rounded sandstone cobbles
are generally 2 to 5 inches in diameter. Roots and moisture penetrate
;he soil easily, and in orchard areas roots grow to depths of 6 or more
eet.

One ares of this soil is located 1 mile south of Azule. Prunes and
apricots are the only crops grown, and yields are normally good. The
soil is best suited to orchard fruits grown under irrigation.

Pleasanton loam, 3 to 10 percent slopes (Pr).—This soil is very
similar to the Pleasanton loams on lesser slopes except that it occurs
on smooth slopes of 3 to 10 percent. It is mapped near Evergreen
and a mile northwest of Los Altos. Some of the soil south of Ever-

een is somewhat darker in color and is derived more from basic
1gneous rock sources than is typical of the series. One very small area
about 1 mile southeast of Evergreen, and another area about 8 miles
southeast, is slightly eroded and has slopes of 11 to 20 percent.

Prunes, apricots, and grapes are the principal crops grown. Yields,
particularly where irrigated, are normally good. This soil is best
suited to orchard fruits.

Pleasanton gravelly clay loam, 1 to 3 percent slopes (Pg).—
The surface soil is a brown, friable, neutral clay loam that contains
enough gravel to interfere somewhat with such tillage operations as
disking. If worked at the proper moisture content, the soil breaks
to medium-sized clods that are readily crushed to a coarse granular
and gravelly mass. At depths of 11 to 17 inches the surface soil
grades into a brown, moderately compact, weakly blocky, neutral or
slightly acid subsoil of gravelly clay loam texture. Generally the
sugsoil is a shade redder than the surface soil. The subsoil, at depths
of 35 to 50 inches, grades into brown or light-brown moderately
permeable alluvial material of gravelly clay loam or gravelly loam
texture. The subsoil retards drainage somewhat, but tree roots pene-
trate the soil to depths of 6 or more feet. The gravel content normally
increases with depth.

Most of this soil is mapped near Lone Hill. All of it is cultivated
mostly to tree fruits. Prunes, apricots, and grapes are the principaf
crops, but walnuts, pears, peaches, and truck crops are also grown.
Yields of grapes are normally very good, and yields of orchard crops
are normaﬁy fair or good.

Pleasanton clay loam, 1 to 3 percent slopes (Pr).—This soil has
a brown, friable, neutral surface soil of clay loam texture. If culti-
vated at the proper moisture content, the soil breaks to medium-sized
clods that are fairly easily crushed to a coarse granular mass. In most
places, particularly in orchards, a moderately compact plowpan has
developed at the depth of most frequent cultivation. The surface soil
grades into a brown, moderately compact, neutral or slightly acid
subsoil at depths of 10 to 17 inches. The subsoil has a weak blocky
structure and clay loam texture. At depths of 27 to 58 inches the
subsoil grades into brown or light-brown moderately permeable al-
luvial material of clay loam or loam texture. Generally a little gravel
occurs throughout the soil ; the amount increases somewhat with depth.
Because some of the gravel is partially decomposed, the subsoil and
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underlying material are somewhat variegated in color. The compact
subsoil tends to restrict drainage, but roots can penetrate to depths of
6 or more feet.

The soil occurs in many places on either side of the valley. North
and west of Evergreen one area, derived more from basic igneous rock,
is slightly darker in color than is typical of the Pleasanton series.

All of this soil is cultivated except a small area in east San Jose.
Prunes and apricots are the principal crops; walnuts and grapes are
also grown. Yieldsare normally fair to good.

Pleasanton clay loam, 3 to 6 percent slopes (PEL.—'I_‘his soil oc-
curs on gently and slightly undulating slopes near the hills on both
sides of the valley. It is similar to Pleasanton clay loam on lesser
slopes. One area of the soil west of Monta Vista is darker in color
and finer textured than typical, mainly because some of the parent
material has originated in areas of Azule silty clay.

Most of the soil is cultivated. The principal crop is prunes; apri-
cots, walnuts, and grain hay are also grown. The average rainfall is
a little higher than for most areas of Pleasanton soils, and in many
places crops are not regularly irrigated. Yields are normally fair or

ood.
g POSITAS SERIES

Soils of the Positas series occur on terrace material along the south-
ern and western edges of the valley in close association with soils of
the Saratoga series. The average annual rainfall varies from 20 to
nearly 30 inches. The original vegetation was mainly grass, a few
oaks, and brush. Most of the soils have been cleared and cultivated
for years. The typical slopes on these soils range from 3 to 10 per-
cent, but they may be as steep as 20 percent. Some areas are mod-
erately eroded.

The surface soils are brown or reddish brown, medium textured,
friable, and moderately or slightly acid in reaction (pH 5.6 to 6.5).
When wet or moist they are distinctly more reddish in color than when
dry. In some places the soil material immediately above the subsoils
1s somewhat mottled with rust-brown and light-gray streaks or spots.
The surface soils overlie brown or reddish-brown subsoils of clay tex-
ture that generally become somewhat more yellowish or lighter brown
with depth. These subsoils are compact claypans, which for long
periods of the year are massive and more or less plastic in consistence.
On drying, these subsoils tend to crack to a weak prismatic structure.
Some gravel is present in many places, and the reaction normally is
medium or slightly acid ({))H 5.6 to 6.5). The subsoils grade into
moderately compact light-brown or yellowish-brown gravelly clay
loam terrace material that is usually medium or slightly acid in reac-
tion (lpH 5.6 to 6.5). The variegation in color o% the subsoils and
underlying material is caused by partially decomposed gravel. In a
few places some dark-colored manganese stains show in the under-
lying material. The claypan subsoils definitely retard water and root
penetration and cause the surface soils to be frequently waterlogged
during winter months.

Except in color, the Positas soils are similar to the brown or pale-
brown soils of the Milpitas series, particularly in the clapyan develop-
ment. In the Sunta Clara Area the Positas soils are mapped only
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in complexes with Saratoga soils. The Saratoga soils are similar
to the Positas soils in color and have developed from the same ty
of terrace material, but they have less well-developed claypan su%-
soils. In the complexes of Positas-Saratoga soils, the Positas soils

redominate, whereas in the complexes of Saratoga-Positas soils, the
Saratoga soils predominate. The complexes of Positas-Saratoga soils
occupy about 6 square miles.

Positas-Saratoga loams, 3 to 10 percent slopes (Pv).—This com-
plex is a close association of Positas loam and Saratoga loam, with
Positas loam predominating. A profile description of Saratoga loam
is given in the description of Saratoga-Positas loams, 10 to 20 per-
cent slopes. The following profile description is of Positas loam,
3 to 10 percent slopes.

The surface soil of Positas loam, 3 to 10 percent slopes, is a brown
or reddish-brown, triable, medium or slightly acid loam to depths of
11 to 20 inches. The soil is easily worked and breaks to medium-
sized clods that are easily crushed to a coarse granular mass. In most
places the surface soil contains a little gravel. The surface soil grades
rapidly into a compact brown or reddish-brown claypan subsoil, gen-
erally of gravelly clay texture. The subsoil is plastic for long periods
of the year, but it cracks to a weak prismatic structure on drying.
Drainage is definitely retarded by the claypan, and frequently during
winter months the surface soil is waterlogged. A thin zone somewhat
mottled with rust-brown and light-gray appears in some places just
above the claypan. At depths of 83 to 43 inches, the subsoil grades
into light-brown or yellowish-brown, moderately compact, unconsoli-
dated underlying terrace material or gravelly clay loam texture.
Some variegation of color in the subsoil and underlying material is
caused by decomposition of the included gravel.

This complex occurs in scattered areas near the western, southern,
and southeastern edges of the valley. Southeast of Evergreen the
slopes are a little steeper than 10 percent. Grain hay is the principal
crop, and yields are fairly good. Nonirrigated prunes, apricots, and
grapes are also grown. Yields of grapes are fair, and yields of
orchard fruits generally poor. Yields of grapes and orchard fruits
ave somewhat better on Saratoga loam than on Positas loam. In
most places the soils are very slightly eroded, but erosion at present
is not a major problem in the use of these soils.

Positas-Saratoga loams, slightly eroded, 3 to 10 percent slopes
(Px).—This complex of Positas loam and Saratoga loam differs from
the complex just described principally in the effects of erosion. In
general the surface soils are slightly shallower, and in some places
they are finer textured because o? mixture with part of the subsoils.

This unit is mapped north of New Almaden and near Saratoga. All
of the complex is cultivated. Nonirrigated prunes, apricots, pears,
grapes, and %rain hay are grown (pl. 7, B). Yields of orchard fruits
are poor, yields of grapes are poor to fair, and yields of grain hay are
fair. Erosion control is a serious problem in the use of these soils.

Positas-Saratoga loams, slightly eroded, 10 to 20 percent slopes
(Pw).—The principal characteristics of this soil complex are the
same as for the complex of uneroded Positas loam and Saratoga loam
on lesser slopes, but erosion has in most places made the surface soils
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somewhat shallower. Frequently the surface soils are of finer texture
because they have mixed with parts of the subsoils. In some places
a few gullies have formed.

This complex occurs near the edge of the valley in the southern
and western 1part:s. Nearly all of it is cultivated but not irrigated.
The principal crop is prunes (pl. 7, C) ; other crops are grapes, grain
hay, and apricots. Yields of orchard fruits are normally poor, yields
of grapes are poor to fair, and yields of grain hay are fair. Krosion
control is an important problem in cultivated areas.

Positas-Saratoga gravelly loams, 10 to 20 percent slopes (Pr).—
This complex is a close association of Positas gravelly loam and Sara-
toga gravelly loam. Positas gravelly loam predominates. Its surface
soll is a brown or reddish-brown gravelly loam or light gravelly cla
loam to depths of 11 to 17 inches. Gravel interferes somewhat wit
cultivation, particularly disking. The surface soil grades into a brown
or reddish-brown compact claypan subsoil of gravelly clay texture.
This claipan retards drainage considerably. At depths of 27 to 41
inches, the subsoil grades into moderately compact, light-brown, un-
consolidated terrace material of gravelly or cobbly clay loam texture.
The partial decomposition of some of the gravel causes some color
variegation in the subsoil and underlying material. In general the
entire soil profile is more gravelly than that of Positas loam.

The Saratoga gravelly loam in this complex is similar to Saratoga
loam described under Saratoga-Positas loams, 10 to 20 percent slopes,
except that it has more gravel in the surface soil.

A little of this unit is mapped in the southern part of the valley
near the hills. Nonirrigated prunes and grain hay are grown. Yields
of prunes are normally poor, and those of grain hay are fair. Some
areas are used for pasture. In most places these soils are very slightly
eroded, and erosion control is important in their conservation.

Positas-Saratoga gravelly loams, moderately eroded, 10 to 20
percent slopes (Pu).—The principal characteristics of this complex
are the same as those of the Positas-Saratoga gravelly loams complex
just described, except for damage caused by erosion. Most areas are
moderately eroded, and occasional gullies have formed. In general
the surface soils are considerably shallower than those of the non-
eroded complex, and of finer texture because of mixing with part of the
subsoil during cultivation. A few small areas are severely eroded.

These soils occur southeast of San Tomas. The principal crop is
nonirri%ated prunes, and yields are normally poor. Erosion control is
essential in the proper use of these soils.

RIVERWASH

Riverwash (Ra) is the loose stony, gravelly, and sandy material
immediately adjacent to streams, which is generally flooded every year.
Areas of Riverwash occur along Alamitos, Los Gatos, and Campbell
Creeks. They are generally bare of vegetation and useless for agricul-
ture. Some areas are used as a source og gravel.

SAN YSIDRO SERIES

These soils occur on very gently sloping older alluvial fans under
an average annual rainfall of 15 to 20 inches. The original vegetation
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was mainly grasses, but all areas have been cultivated for years. The
soils have slow surface drainage. An outstanding characteristic of
the series is the well-developed claypan subsoil.

The surface soils are normally brown or pale brown, medium to
moderately fine textured, and neutral to slightly acid in reaction (pH
6.1 to 7.0). The surface soils of the coarser textured types are more
easily worked, whereas the finer textured types general][;' crack to a
medium or coarse blocky structure and are considerably harder to work.
The surface soils grade rapidly into brown very compact claypan
upper subsoils that are neutral to slightly acid in reaction (pH 6.1 to
7.0). When dry, the upper subsoils generally crack to a hard fine
blocky structure, the units of which are well coated with dark-brown
colloidal material. Normally the soil material just above the upper
subsoils is pale brown and streaked with ashy and rust-brown mot-
tlings, due to the very slow drainage through the claypan. The upper
subsoils grade into brown, compact, massive, fine-textured lower sub-
soils that are generally neutral in reaction (pH 6.6 to 7.3). The
underlying material is a slightly compact brown or yellowish-brown,
medium-textured, moderately permeable alluvium of the same general
reaction as the lower subsoils. Because of the very slow drainage
through the dense upper subsoils, the surface soils frequently become
waterlogged and nearly fluid in consistence during the wet winter
months.

These soils are closely associated with soils of the Pleasanton series,
mostly in the southern and western parts of the valley. The soils
are derived from the same type of alluvial material, and differences
in profile are caused mainly { differences in surface drainage. The
San Ysidro soils occur in swales or at slightly lower elevations than
the Pleasanton soils. The San Ysidro soils somewhat resemble the
Milpitas soils. The San Ysidro series occupies nearly 5 square miles.

San Ysidro loam, 1 to 2 percent slopes (Ss).—The surface soil is
a brown or pale-brown, friable, neutral or slightly acid loam to depths
of 15 to 25 inches. In some places the soil is a loam or nearly a clay
loam. It is easily worked and breaks on cultivation to medium-sized
clods that can readily be crushed to a granular mass. The surface
soil grades rapidly into a brown, dense, very compact upper subsoil
or claypan of clay or sandy clay texture. In most places the upper
subsoil is massive and does not dry sufficiently to crack or to develo
a distinct structure. Generally a zone 1 to 3 or more inches thic
above the upper subsoil is mottled with light-gray and rust-brown
streaks. The upper subsoil, at depths of 32 to 45 inches, grades into
a moderately compact, massive, brown lower subsoil of clay loam or
sandy clay loam texture. At depths of 43 to 55 inches the lower
subsoil grades into brown or yellowish-brown moderately permeable
alluvial material. The compact fine-textured upger subsoil very
definitely retards moisture and root penetration, and irrigation must
be done carefully or excessive water will accumulate in the surface
soil.

Many small areas of this soil occur, mostly in the southern and
western parts of the valley. The slopes south and southeast of Ala-
mintos are slightly steeper than typical of the series. In some places
the subsoil horizons and underlying material contain some gravel.
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Prunes and apricots are the principal crops grown, but because of
the dense subsoil or claypan, the soil is not well suited to orchard
fruits. Yields are generally poor and the life of fruit trees relatively
short. During very wet winters the surface soil is saturated for lon%

eriods of time. The wetness favors development of the “sour-sap
isease of fruit trees. Some grapes and grain hay are grown. This
soil is best suited to shallow-rooted crops.

San Ysidro clay loam, 1 to 2 percent slopes (Sa).~—This soil lies
in low positions and has been considerably modified by mixing with
fine-textured alluvial material. The surface soil is darker than is
t{_pical of the series and consists of a grayish-brown neutral or
) 1ght1{y acid clay loam to depths of 11 to 16 inches. On drying in
an undisturbed state, the soil cracks to medium- or large-sized blocks
of hard consistence. When cultivated the soil breaks to large clods
that can be crushed to smaller aggregates only with considerable
difficulty. The surface soil grades quickly into a very compact and
dense upper subsoil or claypan of brown or dark grayish-brown color
and of weak or indistinct structure. This claypan definitely retards
drainage, and in most places causes the soil 1mmediately above it
to be mottled with light-gray and rust-brown streaks. At depths
of 28 to 35 inches, the upper subsoil %rades into a moderately compact,
brown, massive, lower subsoil of clay or sandy clay texture. The
lower subsoil grades into slightly compact brown or yellowish-brown
clay loam or sandy clay loam, the underlying alluvial material, at
depths of 47 to 55 inches.

_Because of the moderately fine texture of the surface soil and the
highly compacted upger subsoil, the internal drainage of the soil
is very poor. In a few places some gravel occurs in the subsoil
horizons and underlying material. The soil is mainly associated with
soils of the Pleasanton series. Some slopes southwest of Alamitos
are slightly steeper than typical.

Prunes and grain hay are grown on this soil. Yields of prunes are
normally poor. The soil is not well suited to orchard fruits because
during very wet winters, the surface soil is waterlogged for long
%erio s, and this favors the development of the “sour-sap” disease.

he soil is best suited for grain hay and certain other shallow-
rooted crops.

SARATOGA SERIES

Soils of the Saratoga series occur on terraces at the southern and
western edges of the valley. The average annual rainfall is 20 to
30 inches. The original vegetation was mostly grasses, scattered
oaks, and occasional brush. At present most areas are cultivated.
The typical slopes of these soils range from 10 to 20 percent ; but they
may vary from 8 percent to 35 percent. Improper use of these
soils has resulted in erosion in many places.

The surface soils are medium textured, slightly or medium acid
in reaction (pH 5.6 to 6.5), and brown or reddish brown in color.
They become more reddish when moist. In general the soils are
easily worked and break to a cloddy tilth that can readily be reduced
to a coarse granular mass. The surface soils overlie reddish-brown
moderately compact subsoils of gravelly clay loam texture and of
medium or slightly acid reaction (pH 5.6 to 6.5). The subsoils grade
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into brown, fairly permeable, unconsolidated terrace material of
gravelly loam texture and of medium or slighly acid reaction (pH
5.6 to 6.5). The compact subsoils tend to retard drainage, but in
general the soils are considerably more permeable than sotls of the
Positas or Milpitas series.

The Saratoga soils are closely associated with the Positas soils
and in the Santa Clara Area occur only in complexes of the two series.
The soils of both series are similar in color, but the Saratoga subsoils
are less compact than those of the Positas soils. In the complex of
Saratoga-Positas soils the Saratoga soils predominate, whereas in
the complex of Positas-Saratoga soils the Positas soils predominate.
The Saratoga-Positas soils occupy about 414 square miles.

Saratoga-Positas loams, 10 to 20 percent slopes (Su).—Thisis a
close association of Saratoga loam and Positas loam, with Saratoga
loam, 10 to 20 percent slopes, predominating. A profile description
of Positas loam was given in the description of Positas-Saratoga
loams, slightly eroded, 3 to 10 percent slopes. The following profile
description is of Saratoga loam, 10 to 20 percent slopes. The surface
soil is a brown or reddish-brown, friable, slightly or medium acid
loam to depths of 8 to 13 inches. It is easily worked and breaks to
medium-sized clods that are readily crushed to a coarse granular
mass. In most places a little gravel is present in the soil. The
surface soil overlies a reddish-brown moderately compact subsoil of

ravelly clay loam texture. The subsoil tends to retard drainage
Eut is more permeable than the subsoil of Positas loam. At depths
of 42 to 50 inches the subsoil grades into moderately permeable, brown,
massive terrace material of gravelly loam texture. The subsoil and
underlying material are variegated in color because of the partially
decomposed gravel in these lower horizons. Slopes normally range
from 10 to 20 percent, but south of Masters Hill some are a little
steeper.

Most of this inextensive complex is southeast of Evergreen, east
of Lake Lagunita, and south of Masters Hill. Some of these areas
east of Lake Lagunita are occupied by residences, and there the soils
are more gravelly than typical. In most other places the soils are
not cultivated and are in trees and grass or dgrass. Erosion control
would be necessary if these soils were cultivated.

Saratoga-Positas loams, slightly eroded, 10 to 20 percent slopes
(Sk).—This complex occurs on terraces near the southern and western
edges of the valley. The soils have the same characteristics as the
Saratoga loam and Positas loam complex just described except for
differences caused by erosion. In general the surface soils are shal-
lower and in many places they are redder than typical because of
mixture with part of the reddish-brown subsoils. Qccasional gullies
have developed in some places. One small severely eroded area about
1 mile west of Los Gatos is included.

Nearly all of this complex is cultivated, but not irrigated. The
princiIl)al crops are prunes, apricots, and hay. Yields of crops are
normally fair. Erosion control practices are required for the best use
of these soils.

Saratoga-Positas loams, 3 to 10 percent slopes SSE) —~—This com-
plex of Saratoga-Positas loams is similar to previously described com-
plexes of these soils except for having less steep slopes. It is located
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along the southern and western edges of the valley. Most of this
complex is cultivated, and is very slightly eroded. A few small areas
north of New Almaden are slightly eroded.

Erosion is not at present an important factor in determining the
use of these soils. Prunes, apricots, grapes, and grain hay are grown
on the soils, and a few areas are pastured. Yieﬁls of crops are fair
to good.

Saratoga-Positas loams, slightly eroded, 20 to 35 percent slopes
(Se).—This complex of Saratoga and Positas loams occurs on hill
relief near the southern edge of the valley. South of Masters Hill
only one crop is grown, nonirrigated grapes. Northwest of Los Gatos
miscellaneous crops are grown or the soils are occupied by residences.
In most places the surface soils are considerably shallower and redder
than typical because of mixture with part of the reddish-brown sub-
soils. In some places the soils are more gravelly than typical. Ero-
sion con(tirol practices should be followed if this soil complex is
cultivated.

Saratoga-Positas loams, moderately eroded, 20 to 35 percent
slopes (Sr).—This complex occurs between Saratoga and Los Gatos.
Erosion has exposed the reddish-brown subsoils in many places, and
in others the surface soils are generally redder than for the uneroded
soils. Nonirrigated prunes and apricots are the principal crops on
these soils. Yields are poor. Some areas once cultivated are now
abandoned to brush and grass.

Saratoga-Positas loams, deep, slightly eroded, 10 to 20 percent
slopes (Sp).—This complex of Saratoga and Positas loams is similar
to the others described, except for the depth of surface soils. Where
these deep Saratoga loams are not eroded or only very slightly eroded,
the surface soil is 11 to 22 inches in depth. It overlies a reddish-
brown moderately compact subsoil similar to that of the other Sara-
toga loam soils. The surface soil of the deep Positas loams is also
significantly deeper than that of the other Positas loam soils, In this
complex however, most areas have been slightly eroded, and the sur-
face soil is consequently not so deep as where uneroded.

The complex is located west of the Vasona Dam on Los Gatos Creek.
Most areas are cultivated, and nonirrigated prunes, grapes, and apri-
cots are the principal crops. Yields are fairly good on these soils.
Erosion control measures are important in the proper use of these soils.

Saratoga-Positas loams, deep, slightly eroded, 3 to 10 percent
slopes (Sc).—This complex of deep Saratoga and Positas loams has
less steep relief than the preceding complex. Areas are located near
Saratoga and Monta Vista. Nonirrigated prunes, apricots, and grapes
are the principal crops, and yields are normally fairly good. These
soils have eroded slig tjy, ang erosion control should be practiced.

SOBRANTE SERIES

The Sobrante soil occurs mostly in the southeastern part of the Area
under an average annual rainfall of about 25 inches. The natural
vegetation was brush, trees and ss, or grass. Most areas are
now in orchards. The relief is rolling and hilly, and in nearly all
cultivated places some erosion has occurred.
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The surface soil is brown, becoming reddish brown when moist, fine
textured, weakly blocky, and slightly acid in reaction (pH 6.1 to 6.5?.
The surface soil overlies a moderately compact reddish-brown slightly
acid subsoil of fine texture and of weakly prismatic structure. Some
colloidal staining generally coats the surfaces of aggregates in the
subsoil. Some fragments of bedrock normally occur in the lower parts
of the subsoil, which grades irregularly into highly metamorphosed
basic rock that resembles igneous rock.

The Sobrante soil is associated with the Los Gatos soils, which are
not as fine-textured and which are developed from rock that is less
basic. Only one Sobrante soil is mapped in this Area, and it occupies
about 114 square miles.

Sobrante clay, slightly eroded, 10 to 35 percent slopes (Sr).—
The uneroded surface soil is a brown slightly acid light clay to depths
of 7 to 13 inches. 'When moist it is reddish brown and in some places
dark reddish brown. When dry it breaks to a brittle or crumbly
weakly blocky structure, and when wet it is plastic or slightly sticky.
It is relatively easy to work, and careful cultivation produces a very
good tilth. The surface soil grades rather rapidly into a moderately
compact reddish-brown subsoil of clay texture. When partially dry
the subsoil cracks to a weak prismatic structure of hard consistence.
In most places some fragments of rock occur in the subsoil ; the num-
ber and size of the fragments increase with depth. At depths of 28
to 40 inches the subsoil grades irregularly into hard, broken, highly
metamorphosed rock that resembles basic igneous rock.

The slightly eroded soil is similar to that described, except for the
loss of some of the surface soil and the mixture, through cultivation,
of the remainder with part of the redder subsoil. In a few places
some gullies have developed. A few areas that are only very slightly
eroded are included. A few very small areas of Permanente soils,
which were developed from crystalline limestone, could not be sep-
arated at this scale of mapping.

Most of this soil is cultivated. Apricots and grain hay are the
principal crops. Yields of grain hay are normally good. Yields of
apricots are fair if the season is favorable, but the quality of fruit is
generally good. Walnuts, prunes, and grapes are also grown.

SOPER SERIES

Soils of the Soper series occur in the western part of the Area,
mainly near the Stevens Creek Reservoir, under an average annual
rainfall of about 25 inches. The natural vegetation consists almost
wholly of brush. The soils are cultivated only in a few small areas.
The typical slopes of Soper soils usually range from 20 to 35 percent,
but steep slopes are more common in this Area. Where the soils have
been cultivated, moderate erosion has resulted in most places.

The surface soils are brown or light brown, medium textured, gen-
erally gravelly, and slightly or medium acid in reaction (pH 5.5 to
6.6). The gravel content interferes somewhat with cultivation. The
surface soils grade into slightly more reddish-brown, moderately com-
pact, weakly blocky subsoils of gravelly clay loam texture and of
medium or strongly acid reaction (pH 5.1 to 6.0). The subsoils in
most places are dense enough to retard drainage to a moderate degree.
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The subsoils grade into brown or yellowish-brown, noncalcareous,
moderately or weakly consolidated conglomerate bedrock. The rock
from which the parent material of the Soper soils is derived is the
Santa Clara geologic formation, from which also developed the Azule
soils. In general, however, the well-consolidated parent material of
the Soper soils appears to be primary or residual, whereas the uncon-
solidated or only slightly consolidated parent material of the Azule
soils seems to be terrace or old valley-fill material. The total area of
Soper soils is about 2 square miles.

Soper gravelly loam, 20 to 35 percent slopes (Sm).—The surface
soll is a brown or light-brown, friable, slightly or medium acid grav-
elly loam to depths of 8 to 13 inches. Cultivation breaks the soil to a
cloddy tilth that is readily worked down to a granular and gravelly
mass. The surface soil grades into a slightly more reddish-brown,
moderately compact, weakly blocky subsoi%of gravelly clay loam tex-
ture. The subsoil retards drainage somewhat and causes waterlog-
ging of the surface soil during heavy rains. At depths of 23 to 32
inches the subsoil grades into a noncalcareous moderately or weakly
consolidated conglomerate bedrock that is somewhat more permeable
than the subsoil.

The soil is mapped near Permanente. None of it is cultivated.
The natural vegetation is grass, brush, or trees and grass. The soil
is used for grazing, for which it is moderately well suited.

Soper gravelly loam, moderately eroded, 20 to 35 percent slopes
(Sw).—The soil is similar to the noneroded soil except for the effects
of erosion. Much of the surface soil has been eroded. The finer tex-
tured subsoil is exposed in a number of places. In most places some

llies have formed. A few small severely eroded areas near the
g%evens Creek Reservoir have been included.” All of this soil has been
or 18 being cultivated. The principal crops are apricots, prunes, and
grapes. %’ields are normally poor.

Soper gravelly loam, 35 to 50 percent slopes (So{ —This soil is
normally somewhat shallower than that on less steep slopes. None of
it is cultivated. The natural vegetation is a thick growth of brush.
The soil has practically no agricultural value. It is all mapped near
the Stevens Creek Reservoir.

SORRENTO SERIES

Soils of the Sorrento series, like soils of the Yolo and Mocho
series, are some of the most productive and intensively cultivated soils
in the Area. The average annual rainfall on the Sorrento soils is
about 15 inches. The original vegetation was mainly grasses, with
occasional scattered valley oaks, but all areas have been cleared and
under cultivation for years (pl. 8, B). The soils occur on well-
drained very gently sloping alluvial fans where recent deposits have
been left by creeks heading mainly in sandstone and shale formations.
Most of these areas are in the eastern part of the valley near creeks
that run from the eastern mountains or the Diablo Range. A few
areas of Sorrento soils lie in the western part of the valley on the
recent alluvial fan of Stevens Creek, which heads in the Santa Cruz
Mountains.
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The soils are brown or pale brown, deep, friable, and moderately
permeable. The surface soils and upper subsoils are noncalcareous
and neutral to slightly basic in reaction (pH 7.0 to 7.8), but the lower
subsoils are slightly or moderately calcareous and moderately basic
in reaction (pH 7.8 to 8.3). Lime, beginning at depths of 30 to 52
inches, normally is disseminated throughout the lower subsoils, but
in places it is segregated along small tubular pores or root holes. The
upper subsoils are similar to the surface soils in many respects,
but in some places, 'garticularly in the finer textured types, they are
slightly compact. The lower subsoils are e(;)ale brown, moderately
permeable, and generally somewhat stratified in the coarser textured
types. Roots can penetrate the subsoils easily, and tree roots extend
to depths of 6 feet or more. The soils are easily cultivated, but the
finer textured types tend to develop plowpans at the most frequent
depth of cultivation.

'Ehe Sorrento soils resemble the Y olo soils except for being calcareous
in the lower subsoils. They are also similar to the associated Camp-
bell soils, except that the Campbell soils are grayer or darker, have
developed under partially restricted drainage, and are rust-brown
mottled in the lower subsoils. The Sorrento soils are also associated
with soils of the Orestimba series. Soil types and phases of the
Sorrento series are mapped on about 31 square miles in this Area.

Sorrento fine sandy loam, 1 to 3 percent slopes (Ss).—The sur-
face soil is a brown or pale-brown, friable, noncalcareous fine sandy
loam of neutral to slightly basic reaction. It overlies, at depths of
6 to 18 inches, a pale-brown, friable, moderately permeable, non-
calcareous upper subsoil of sandy loam, fine sandy loam, or loam
texture and of slightly basic reaction. The lower subsoil, which be-
gins at depths of 36 to 52 inches and extends to depths of 72 or more
inches, is very similar to the upper subsoil but normally is slightly
calcareous. In a number of places the soil is stratified and contains
layers of loamy sand, sandy loam, or gravelly sandy loam, which
definitely lower the water-holding capacity of the soil.

This soil is easily worked. It breaks on cultivation to small clods
that are easily crushed to a fine granular mass. Prunes, apricots.
and alfalfa are grown on this soil, and good yields are obtained. The
only area of this soil mapped in the survey lies along Stevens Creek
near Monta Vista.

Sorrento gravelly loam, 1 to 3 percent slopes (St).—The surface
soil is a brown or pale-brown, friable, noncalcareous, neutral loam
containing enough Kravel to interfere somewhat with disking and
other cultivation. At depths of 8 to 20 inches it overlies an upper
subsoil that is very similar to the surface soil. Disseminated lime
occurs in the generally gravelly lower subsoil that begins at depths
of 30 to 48 incﬁes. In the few places where lime does not occur in the

rofile above depths of 514 or 6 feet, the soil resembles Yolo gravelly
oam. The soil 1s somewhat stratified and is moderately permeable to
a depth of 6 or more feet,

Where associated with finer textured types of the Sorrento series, the
soil usually occurs on small low ridges or next to streams. In the
eastern part of the valley it lies along Penitencia Creek, near Berryessa
Creek, and in narrow bodies northwest of Berryessa. Tn the eastern
part of the valley it occurs along or near Stevens Creek.
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Prunes and apricots are the main crops grown on the soil, but
walnuts and cherries are also grown. Yields are normally good. This
soil is suitable for a wide range of crops grown in this Area, but it is
best for orchard and vineyard crops. The soil does not have so high a
moisture-holding capacity as Sorrento loam, but it has no serious
irrigation problems.

Sorrento loam, 1 to 3 percent slopes (Su).—The brown, light-
brown, or pale-brown, friable, noncalcareous surface soil normally is
6 to 15 inches deep. Reaction is neutral to slightly basic. When culti-
vated at the proper moisture content the soil works to medium-sized
clods that can readily be crushed to a soft granular mass. The surface
soil overlies a pale-brown, friable, moderately permeable, noncalcare-
ous upper subsoil, generally of loam or clay loam texture. The lower
subsoil, except for the small amount of lime which normally begins
at depths of 30 to 52 inches from the surface, is similar to the upper
subsoil and extends to depths of 6 or more feet. Generally the lime is
disseminated throughout the lower subsoil, but in a few places it is
segregated on the surfaces of small tubular pores or root holes. This
soll is usually rather uniform in profile, but it may be stratified with
very coarse soil material. Near Berryessa the soil contains some
gravel, but not enough for the soil to be classed as gravelly.

The soil is fairly extensive east and southeast of San Jose and
along or near Stevens Creek. It is an excellent soil for general
agriculture and is suitable for a wide range of crops grown in this
Area. Prunes are the chief crop, but such orchard crops as apricots,
cherries, and walnuts are also grown. Near the County Home this
soil is used intensively for truck crops, and west of Milpitas a vege-
table-seed breeding station is located on it. Yields of nearly all
crops grown are very good.

Sorrento silt loam, 1 to 3 percent slopes (Sv).—This soil has a
soft, friable, noncalcareous silt loam surface soil which in places is
almost a loam or a clay loam in texture. The reaction is neutral or
slightly basic. On cultivation the soil breaks to medium-sized clods
that are readily crushed to a granular mass, but in some places a
plowpan has developed at the depth of most frequent cultivation.
At depths of 8 to 20 inches the Brown or pale-brown surface soil
grades into a brown, very slightly compact, noncalcerous upper sub-
soil of silt loam or clay loam texture. A pale-brown, friable, mod-
erately permeable, slightly or moderately calcerous lower subsoil nor-
mally begins at depths of 30 to 48 inches. Lime is disseminated
throughout the lower subsoil and also is segregated along small tubu-
lar pores. The soil is only slightly stmtlﬁgg and normally is very
uniform to depths of 6 or more feet.

This soil is mapped along or near Coyote Creek. The largest areas
are just north of San Jose and east and northeast of Lick. Like
Sorrento loam, this is an excellent soil for general agricultural use.
It is suitable for a wide range of crops. Prunes, apricots, cherries,
and walnuts are the principal orchard crops; and truck crops, for
which the soil is very well suited, are also grown to a considerable
extent. Yields are normally very good.

Sorrento clay loam, 1 to 3 percent slopes (Sr).—The surface soil
is & brown or pale-brown, friable, noncalcareous clay loam to depths



122 SOIL SURVEY SERIES 1941, NO. 17

of 8 to 15 inches. The reaction is neutral or slightly basic. If culti-
vated at the proper moisture content, the soil breaks to medium-sized
clods that are crushed fairly easily to a coarse granular mass. How-
ever, if the soil is worked too moist, it puddles and, on drying, de-
velops firm, hard clods that are difficult to break into smaller aggre-
gates. The surface soil is dark brown or grayish brown when moist.
Generally in orchard areas, where the soil is somewhat shaded and
where cover crops have been turned under regularly for years, the
soil is a little darker in color than in areas of field crops. In many
places a plowpan has formed at the most frequent depth of cultivation.
The upper sugsoil is brown, noncalcareous, and generally very slightly
compact, but not enough so to restrict drainage or root penetration.
The upper subsoil is a clay loam of slightly basic reaction. At depths
of 36 to 50 inches it grades into a friable, moderately permeable, pale-
brown lower subsoil that is slightly or moderately calcareous and gen-
erally of clay loam or silty clay loam texture. Lime is disseminated
throughout the lower subsoil and also segregated along small tubular
pores or root holes. In general the soil is only very slightly stratified
and is relatively uniform to depths of 6 or more feet.

This soil is one of the most extensive of the Sorrento series. The
largest areas occur along Coyote Creek above San Jose. Near Berry-
essa and north of it, the soil is a little darker than typical and con-
tains some gravel. Some slopes are a little greater than 3 percent.

This soil is one of the most suitable in the Area for prune produc-
tion, and prunes are grown to a large extent. Nearly every orchard
crop in the valley is also grown on these soils, and truck crops and
alfalfa. Yields are good or very good.

Sorrento clay loam, over Sunnyvale clay, 0 to 1 percent slopes
(Sr).—This soil consists of 18 to 36 inches of brown moderately
friable Sorrento clay loam, over a black calcareous clay resembling
that of the Sunnyvale series. Lime occurs in the Sorrento soil material
a few inches above the black clay. This zone is generally mottled with
rust-brown stains because of retarded drainage through the clay.
The underlying material resembles typical Sunnyvale clay, and gray
or light-gray highly calcareous marly material occurs at depths of
48 to 72 inches from the surface.

Two bodies of this soil are mapped, one about 2 miles northwest of
Evergreen and the other just east of Palo Alto. Hay, alfalfa, and
truck crops are the chief crops on this soil, and a few fruit trees are
grown northwest of Evergreen. The soil is not too well suited to
orchard crops, but field crops do nearly as well as on Sorrento clay
loam, 1 to 3 percent slopes.

Sorrento silty clay loam, 0 to 2 percent slopes (Sw).—The sur-
face soil to depths of 8 to 18 inches is a brown, noncalcerous, silty
clay loam of neutral or slightly basic reaction. If cultivated when
too moist, the soil puddles easily and dries into hard clods. However,
if the soil is worked carefully at the proper moisture content, a good
tilth can be produced. In some places a moderately compact plowpan
has formed at the depth of most frequent cultivation. The color
of Sorrento silty clay loam in orchard areas is slightly darker than
in areas of field crops. The upper subsoil is mostly massive and
consists of brown, slightly compact, noncalcareous silty clay loam
of slightly basic reaction. In general the upper subsoil is a little



SANTA CLARA AREA, CALIFORNIA 123

more compact than is typical of other Sorrento soils, and in some
places this compaction interferes slightly with root and moisture
penetration. At depths of 36 to 52 inches, the upper subsoil grades
into a pale-brown, slightly or moderately calcareous, friable,
moderately permeable lower subsoil of silty clay loam texture. In
general the soil is only very slightly stratified ; it 18 relatively uniform
to depths of 6 or more feet.

This soil is one of the most extensive of the Sorrento series, and
all of it is mapged along or near Coyote Creek below San Jose.
Large acreages of prunes are grown on the soil, which is well-suited
for prune production. There are also some walnuts, apricots, pears,
and cherries. Besides orchard crops, truck crops, sugar beets, and
alfalfa are grown to a considerable extent. Yields are normally good
or very good.

SUNNYVALE SERIES

Soils of the Sunnyvale series are the most extensive of the soils
occurring in basin positions. They are mostly in the northern part of
the Area, under an average annual rainfall of about 15 inches. The
original vegetation was mainly grasses, but all of the soils have been
cultivated for years. Surface drainage is very slow on these smooth,
nearly level slopes. These soils originally had a prevailingly high
ground-water level. These environmental conditions have been the
chief factor in producing the principal characteristics of this series.
At present, however, because of large-scale pumping for irrigation,
the ground water in most places is below the level that might affect
crops or soil characteristics. The parent material was very finely
divided alluvium from areas of sandstone and shale rocks.

The soils are typically black and fine textured, and they are cal-
careous and basic in reaction (pH 7.7 to 8.3) in both surface soils and
subsoils. The black color is caused by a high content of well-decom-
posed organic material. The surface soils, if undisturbed while dry-
ing, crack to large angular blocks that show numerous secondary
cracks near the surface. On becoming drier the blocks near or at
the surface generally break along the secondary cracks and produce
a fine blocky or even a granular structure. The surface soils grade
into black, fine-textured, slightly compact upper subsoils that nor-
mally contain some small light-colored nodules and soft masses of
segregated lime. The upper subsoils grade rapidly into gray or light-
gray, fine-textured, massive lower subsoils so highly calcareous that
they are locally referred to as marl. Lime is segregated in soft masses
and a few hard nodules. The underlying material is light-gray or
light brownish-gray, rust-brown mottled, calcareous, moderately fine
to fine-textured alluvium, which contains less lime than the lower
subsoils.

The Sunnyvale soils are related to and in some places associated
with soils of the Castro series, which differ in having lower subsoils
consisting of weakly cemented lime hardpans. The Sunnyvale soils
are also associated with soils of the strongly saline Alviso series.
Soils of the Sunnyvale series occupy about 24 square miles.

Sunnyvale clay loam, 0 to 1 percent slopes (SSY) ~—The surface
soil is a friable, slightly calcareous, dark-gray or dark grayish-brown
clay loam to depths of 11 to 17 inches. The soil breaks to clods that
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can be fairly easily crushed to a coarse granular mass. The surface
soil grades into a dark-gray or dark grayish-brown, calcareous, slightly
compact upper subsoil of heavy clay loam texture. Lime is dissemi-
nated throughout the surface soil and upper subsoil, and in most
places some Is segregated in the upper subsoil. At depths of 25 to 87
inches the upper subsoil grades into a highly calcareous, light-gray
or light brownish-gray, rust-brown mottled, lower subsoil, which 1s
of clay loam texture and 10 to 22 inches thick. The underlying mate-
rial is a pale-brown, rust-brown mottled, permeable, clay loam allu-
vium that contains less lime than the lower subsoil horizon. A few
areas have some gravel throughout the soil profile, and others have a
noncalcareous or only very slightly surface soil.

Except in residential areas, all of this soil is cultivated. Most of
it is near the central part of the Avea. It is best suited to shallow-
rooted truck and field crops, and yields are good. Some pears and
grunes are grown, and yields are poor to fair. The rooting zone of

egp-root;ed crops is somewhat limited by the highly calcareous lower
subsoil.

Sunnyvale clay, 0 to 1 percent slopes (Sx).—This soil has a black
calcareous clay surface soil to depths of 10 to 15 inches. The soil 1s
fairly easily worked in spite of the fine texture, because of its relatively
high'content of lime. If the soil is cultivated carefully at the proper
moisture content, a good seedbed can be prepared. The surface soil
grades into a black, slightly compact, weakly blocky, clay-textured
upper subsoil that is calcareous and generally contains a few white
specks or small masses of segregated lime. Lime segregation increases
somewhat with depth, and at depths of 28 to 35 inches the upper sub-
soil grades rapidly into a gray or light-gray, highly calcareous,
slightly rust-brown mottled, lower subsoil of clay texture. The lower
subsoil, at depths of 40 to 60 inches, grades into a light brownish-gray,
rust-brown mottled, calcareous, moderately permeable clay loam.
The deep underlying material is less calcareous than the lower subsoil,
although lime nodules occur in both.

In a few places a little gravel occurs in the lower subsoil and under-
lying material, and also the surface soil may be only very slightly cal-
careous or even noncalcareous. Sunnyvale clay is one of the most
extensive soils of the Area, and it is the most typical of the Sunnyvale
series. It occurs mainly in the northern and lower part of the valley
west of the Guadalupe River, and between San Francisco Bay and
the Southern Pacific Railroad. Small areas of this soil have formed
in small basins in the eastern and southern parts of the valley.

In some places, especially south of the Lick Hills, where the soil
originally had a slightly uneven surface and was leveled for irriga-
tion, the black surface soil and upper subsoil have been removed in
spots, and the gray or light-gray lower subsoil has been exposed. By
far the largest part of the soll does not contain alkali, but a few areas
lying next to alkali soils do contain some salts. The soil is well suited
to shallow-rooted crops, and grain hay and truck crops are the prin-
cipal crops on the alkali-free areas. Alfalfa, sugar beets, pears,

runes, and walnuts are also grown. Mainly because of the fine sur-
ace texture and the highly calcareous lower subsoil, Sunnyvale clay
is not well-suited to orchard crops. In most places where they are
grown, definite symptoms of chlorosis are present. Pears do better
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than other fruits and yields are fair. For prunes and walnuts the
yields are normally poor. Yields of alfalfa are good, and yields of
ain hay, certain truck crops, and sugar beets are good or very good.
%‘;here slightly affected by alkali the soil is used mainly for grain hay.
Small areas moderately and strongly affected with alkall are used
chiefly for grazing.
TIDAL MARSH

Tidal marsh (Ta) consists of land that is periodically covered by
the tide and on which a rank herbaceous growth normally occurs.
Predominant plants are cordgrass, pickleweed or samphire, and alkali
heath. Numerous sloughs originally meandered throughout this land
type. At present, however, large areas that formerly were tidal
marsh have been ponded and are used for evaporating sea water for
the production of salt. Tidal marsh has no agricultural value.

VALLECITOS SERIES

Soils of the Vallecitos series occur on hills in the eastern and
southern parts of the Area, under an average annual rainfall of
about 25 inches. The natural vegetation is grass and scattered oaks,
and brush on some of the steeper slopes (pl. 2, 4). The typical slope
range is from 20 to 35 percent, but some slopes are as slight as 10 per-
cent or as steep as 50 percent. Some erosion has occurred.

The surface soils are brown (becoming nearly reddish brown when
moist), medium to moderately fine textured, and noz'mall{l slightl
or medium acid in reaction (pH 5.6 to 6.5). On drying they crac
to a medium blocky structure of hard consistence, and when moist
they are plastic or sticky. The surface soils overlie brown or reddish-
brown moderately compact subsoils of medium to moderately fine
texture and of neutral to slightly or medium acid reaction. At rela-
tively shallow depths the subsoils grade irregularly into hard but
generally shattered partially metamorphosed sedimentary rock of the
Franciscan or a similar geological formation. Occasional rock out-
crops are characteristic of these soils, and normally some rock frag-
ments occur throughout the soil profiles.

The Vallecitos soils occur rather extensively in this Area. They
are related to and in places associated with the more reddish soils of
the Los Gatos series, which have developed from the same kind of
rocks but under higher rainfall. The soils of the Vallecitos series
occupy about 914 square miles.

Vallecitos clay loam, 20 to 35 percent slopes (Va).—The surface
soil is a brown, friable, sli?htly or medium acid clay loam to depths
of 8 to 16 inches. The soil cracks to a medium bloc{;y structure and
can be worked carefully to a good tilth. The surface soil grades
irregularly into a brown or reddish-brown moderately compact bloc
subsoil of clay loam texture. At depths of 18 to 32 inches, the subsoil
grades into shattered metamorphosed sedimentary rock of somewhat
variable composition. In some places the bedrock contains seams of
calcite, and in a few places the lower subsoil is slightly calcareous.

Most of this soil is on the hills in the southeastern part of the
Area. Some of it occurs also on hills in the southern part of the
Area, A few areas of rolling relief and some of loam texture are
included. None of this soil is cultivated. The vegetation is mainly
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grass or trees and grass. Soil areas are used chiefly for grazing,
and the carrying capacity is normally fairly good.

Vallecitos clay loam, slightly eroded, 20 to 35 percent slopes
(Vo). —This soil 1s like the soil just described, except for the loss of
some surface soil through erosion. It is mapped mostly on hills in the
southern part of the Area. All of this soil is cultivated. Prunes, apri-
cots, grapes, and grain hay are the principal crops. Yields are gen-
erally poor and are entirely dependent on seasonal rainfall.

Vallecitos clay loam, moderately eroded, 20 to 35 percent slopes
(VB).—This soil is like the uneroded soil except that in most places
the surface layer is shallower; in some places the subsoil and parent
material are exposed. Areas of this soil occur near Masters Hill and
southwest of Alamitos. All of the soil is cultivated. Apricots, grapes,
prunes, track crops, and grain hay are grown. Yields are poor and
depend to a large extent on seasonal rainfall. In most places it would
be extremely difficult to control erosion and continue the cultivation

of this soil.

Vallecitos clay loam, slightly eroded, 10 to 20 percent slopes
(Vp).—Except for less steep slopes but more erosion, this soil is similar
to the uneroded Vallecitos clay loam previously described. Small
areas are mapped on hills near the southern edge of the valley. All
of this soil is cultivated. Orchard fruits and grapes are the principal
crops. Yields are only fair and entirely dependent on seasonal
climatic conditions.

Vallecitos clay loam, 35 to 50 percent slopes (VE).—The profile
of this soil is similar to that of Vallecitos clay loam on lesser slopes
but is somewhat shallower. This soil occurs in the southeastern part
of the Area near Coyote Peak, along the headwaters of Dry Creek,
and near Masters Hill. None of it is cultivated. The natural vegeta-
tion is mainly grass; some brush or trees and grass grow on northern
slopes. Thissoil is used chiefly for grazing.

Vallecitos clay loam, severely eroded, 35 to 50 percent slopes
(Vr).—This soil is similar to other steep Vallecitos clay loams except
that it is severely eroded. In many places the subsoil is exposed, and
in some places bedrock is exposed. This soil occurs west of Masters
Hill. All of it is cultivated. Prunes, truck crops, and grain hay are
the principal crops, and yields are normally very poor. This soil
should not be cultivated.

Vallecitos loam, slightly eroded, 20 to 35 percent slopes (Va).—
The uneroded surface soil is a brown friable slightly acid loam to
depths of 6 to 10 inches. Tt overlies a brown or reddish-brown slightly
compact subsoil of loam or clay loam texture. At depths of 12 to 20
inches, the subsoil grades rapidly but irregularly into hard, more or
less shattered and partially weathered, metamorphosed sedimentary
rock of brown or reddish-brown color. In most areas there are some
rock outcrops, and the rock fragments that occur throughout the soil
profile increase in number with depth. In a few places where seams
of calcite occur in the rock, the soil immediately above is slightly cal-
careous. Thisslightly eroded soil has a profile similar to the uneroded
profile just described, except for slight differences brought about by
erosion.
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This soil is mapped just north of Alum Rock Canyon and north of
the Calero Reservoir dam. Very little of it is cultivated. The ero-
sion that has taken place is chiefly the result of overgrazing. Some soil
that is only very slightly eroded is included. The natural vegetation
is grass, and some areas are covered by trees and grass.

Vallecitos loam, 35 to 50 percent slopes (Va).—This soil is gen-
erally shallower than the Vallecitos loam on less steep slopes. It occurs
north of the Calero Reservoir dam. The natural vegetation consists
largely of brush and a few areas of grass. None of the soil is culti-
vated, nor is it suited to cultivation.

YOLO SERIES

Members of the Yolo series are some of the most productive and in-
tensively cultivated soils in the Area. They occur mainly on the
western side of the valley under an average annual rainfall of 15 to
20 inches. The original vegetation was mainly grasses and scattered
oaks, but all areas have been cleared and cultivated for years. The
soils occur on well-drained very gently sloping alluvial fans where
material has recently been deposited by creeks%xeading in sandstone
and shale formations.

The soils are brown or pale brown, and they are deep, friable, and
permeable. They are noncalcareous and neutral in reaction (pH 6.6
to 7.3) in both surface soils and subsoils. The subsoils are in most
respects similar to the surface soils, but normally they are slightly
lighter in color. In places, particularly in the coarser textured types,
the subsoils are somewhat stratified. Roots can penetrate the subsoils
easily to depths greater than 6 feet. The soils are easily cultivated,
but the finer textured types are likely to develop a plowpan at the
depth of most frequent cultivation.

The Yolo soils are associated mostly with soils of the Zamora,
Pleasanton, and Campbell series and in a few places with soils of the
Sorrento series. The Zamora and Pleasanton soils are related to the
Yolo soils but have somewhat more compact subsoils and different
color. The Campbell soils, also related to the Yolo soils, have had
partially restricted drainage during development and are rust-brown
mottled and calcareous in the subsoils. The Sorrento soils are very
similar to the Yolo soils but are calcareous in the subsoils. Soils
of the Yolo series are mapped on about 13 square miles.

Yolo fine sandy loam, 1 to 3 percent slopes (YB).—The surface
soil is a pale-brown or brown friable fine sandy loam or loam to depths
of 8 to 16 inches. The subsoil consists of brown or pale-brown, friable
stratified alluvial material to depths of 6 or more feet. The reaction
is neutral in both the surface soil and subsoil. Close to stream chan-
nels, the subsoil may be highly stratified and contain alternate layers
of very slightly compact loam or silt loam and sand, sandy loam, or
gravelly loam. Slight rust-brown mottling generally occurs in the
finer textured strata. In a few small areas some gravel occurs in the
surface soil, but not enough for the soil to be classified as gravelly.
This soil is mapped along Los Gatos Creek below the Vasona dam and
also east of Campbell along the old channel of Los Gatos Creek.
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Yolo fine sandy loam is an excellent soil and under irrigation is
suitable for a wide range of crops. In this Area the soil is particularly
suitable for the production of cherries. All of this soil is cultivated;
nearly all of it 1s in irrigated orchards. Cherries are the principal
crop, although prunes, apricots, and walnuts are also grown. Coarse-
textured strata in the subsoil lower the water-holding capacity of the
soil and make necessary light but frequent irrigations to provide
enough moisture for satisfactory crop production.

Yolo gravelly fine sandy loam, 1 t{o 3 percent slopes (Yc).—This
soil has a brown or pale-brown gravelly fine sandy loam surface soil to
depths of 10 to 24 inches. It is very friable and of neutral reaction,
but enough well-rounded gravel 14 to 114 inches in diameter is
present to interfere somewhat with disking and other cultivation.
The subsoil is similar to the surface soil and consists of stratified
gravelly material that sometimes includes strata of coarse sand and
gravel and extends to depths of 6 or more feet. Because of the gen-
erally coarse texture of both surface and subsoil, the soil has a low
water-holding capacity.

Most of this soil occurs along Campbell Creek west of the Moreland
School, and also along Los Gatos Creek between Los Gatos and Camp-
bell. This soil is not among the best for orchards, mainly because
the low moisture-holding capacity of the soil makes it very hard to

rovide enough moisture for good tree growth and fruit production.

owever, most of the soil is in orchards, mainly prune trees. Yields
are only fair, and the average life of orchard trees is relatively short.
Grapes, for which the soil is generally better suited than for orchards,
are grown south of Campbel%and north of San Tomas.

Yolo gravelly loam, 1 fo 3 percent slopes (Yp).—This soil is sim-
ilar to and associated with both Yolo loam and Yolo gravelly fine
sandy loam. The surface soil to depths of 8 to 18 inches is a brown
or pale-brown friable gravelly loam of neutral reaction. The well-
rounded gravel generally ranges from 14 to 2 inches in diameter
and interferes somewhat with disking. The subsoil, which resembles
the surface soil, is a pale-brown, friable, moderately permeable grav-
elly loam to depths of 6 or more feet. In some places the subsoil is
stratified with coarse- and fine-textured material, but usually it is
more uniform in texture.

Many small and narrow areas of this soil lie near the Moreland
School and along Campbell Creek. All of the soil is very gently
sloping except one small area along Los Gatos Creek that has an
average slope slightly greater than 4 percent. Where the soil occurs
as isolated and very narrow stringers adjacent to creeks, the subsoil
is somewhat more compact than is typical of the Yolo series.

The difficulties in irrigation and maintenance of proper moisture
content are less for this soil than for Yolo gravelly fine sandy loam. All
of the soil is cultivated, and nearly all of it is in orchards. Prunes,
apricots, and walnuts are grown, and yields are good or very good.

1ruck crops and dry-farmed grain hay are also grown in a few
places.

Yolo loam, 1 to 3 percent slopes ( Ya).—The surfacesoil is a brown
or pale-brown friable loam that is & fo 20 inches deep and neutral
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in reaction. When moist or wet the soil is dark brown. Generally
in orchards, where the soil is somewhat shaded and cover crops have
been turned under regularly for years, the soil is slightly darker
in color than it is at a comparable moisture content in areas used
for field crops. When the soil is tilled under proper moisture con-
ditions, it breaks to small clods that are easily crushed to a fine granu-
lar mass. In some areas of this soil a slightly compact plowpan has
developed in the surface soil at the deptﬁ ofy most frequent cultiva-
tion. The subsoil is normally a little lighter colored than the sur-
face soil and of loam or clay loam texture. In a few places the
subsoil is stratified, but usually it is uniform to a depth of 6 or more
feet. A few small bodies contain some gravel,

Yolo loam is the most typical soil of the Yolo series. It is most
extensive east and northeast of Campbell. This is an excellent soil
for orchard crops and for a wide range of other crops suited to the
Area. All of it is cultivated and most of it is in orchards (pl. 3, 4).
Some of the best yields of grunes, apricots, cherries, walnuts, and other
orchard crops are obtained from this soil.

Yolo loam, 3 to 6 percent slopes (YE).—This soil occurs in the
southeastern part of the Area. In most respects it is similar to the
Yolo loam just described, except that its slopes are slightly steeper.
The slopes are smooth, but control of irrigation water is expensive
and difficult. All of the soil is cultivated, and in some places it is dry-
farmed. Prunes and apricots are the principal crops, and yields are
normally good.

Yolo loam, over Clear Lake clay, 0 to 1 percent slopes (Yr).—
This soil consists of Yolo loam overlying, at depths of 18 to 42 inches,
a dark-gray clay resembling Clear Lake clay. In most of these areas
the Yolo loam 1s slightly mottled with rust-brown stains just above
the clay, which indicates slow drainage through the Clear Lake soil
material. In a few places the mottled zone of Yolo leam is slightly
calcareous, but usually lime occurs only in the Clear Lake soil material
at depths of 30 to 60 inches from the surface. This soil is entirely
within the city of San Jose. Most of it is occupied by residences,
but it is used for a few orchards and truck crops.

Yolo clay loam, 1 to 3 percent slopes (Ya).—This soil has a
brown or pale-brown surface layer that darkens considerably when
moist. The surface soil is a shade darker in orchard areas than in
areas of field crops. Normally the surface soil varies from 10 to 24
inches in depth and consists of friable clay loam of neutral reaction.
If cultivated at the proper moisture content, the soil breaks to me-
dium-sized clods that, on drying, are fairly easily crushed to a coarse
granular mass. However, if cultivated when too moist, the soil gen-
erally puddles, forms hard clods on drying, and develops a moderate
compact plowpan in the surface soil at the depth of most frequent cul-
tivation. The subsoil, which extends to depths of 6 or more feet, is
normally of uniform clay loam texture. In general, however, the
subsoil of this soil is a little more compact than the subsoils of coarser
textured members of the series, and in a few places, particularly in
orchards, the lower subsoil is very slightly mottled with rust-brown

876177-—88—9
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stains. A little gravel is found along Guadalupe River near Alami-
tos; however, this is not enough to classify the soil as a gravelly clay
loam.

Large areas of this soil occur near the County Hospital, east of
Campbell near Los Gatos Creek, and along the Guadalupe River near
Alamitos. It isa good soil for production of the wide range of crops
suited to the Area. It has a high water-holding capacity, readily
gives up moisture to plant roots, and has no outstanding irrigation
problems. It is particularly well suited to prunes and other orchard
fruits. Prunes are the chief crop, but apricots, walnuts, cherries,
pears, and truck crops are also grown. Yields are good or very good
for most crops.

ZAMORA SERIES

Soils of the Zamora series are used intensively in this Area for
the production of orchard fruits. The soils have developed on well-
drained very gently or gently sloping young alluvial fans from soil
material deposited by creeks heading mainly in the sandstone and
shale formations of the Santa Cruz Mountains. However, the parent
material of some of these soils originated in the eastern hills and
the Diablo Range. The average annual rainfall is 15 to 25 inches.
The original vegetation was grasses and scattered oaks, but all areas
have been cleared and cultivated for years.

The soils are brown or grayish brown, become considerably darker
or grayer when moist, and are deep and moderately permeable. They
are noncalcareous and neutral or slightly acid in reaction (pH 6.1
to 7.3) in both surface soils and subsoils. The surface soils are of
moderately fine texture and, if cultivated at the proper moisture con-
tent, produce a good tilth. However, in some places a moderatel
compact plowpan has developed at the depth of most frequent culti-
vation. The surface soils grade into brown slightly or moderately
compact upper subsoils that hinder root and moisture penetration
only a little. Normally there is a gradual transition from the upper
subsoils into brown or pale-brown, somewhat stratified, friable, mod-
erately permeable, less compact lower subsoils. Tree roots extend
to depths of 6 or more feet.

The Zamora soils are related to and closely associated with soils
of the Yolo series but generally are at slightly lower elevations.
The Zamora soils are slightly grayer in color and slightly older in
stage of development; their upper subsoils are somewhat compact.
The Zamora soils are also associated with the Campbell soils, which
are similar to them in color and other profile characteristics, except
that the Campbell soils are calcareous and mottled with rust-brown
in the lower subsoils. The Campbell soils are generally at somewhat
lower elevations than the Zamora soils. The Zamora soils occupy
about 23 square miles.

Zamora gravelly clay loam, 1 to 3 percent slopes (Ze) .—The sur-
face soil is a brown or grayish-brown, friable, neutral or slightly acid
clay loam that contains enough gravel to interfere somewhat with
such cultivation practices as disking. The soil breaks to medium-
sized clods, which can be fairly easily crushed to a coarse granular
mass. In some places n slightly compact plowpan has developed at.
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the depth of most frequent cultivation. At depths of 15 to 30 inches
the surface soil grades into a brown or grayish-brown slightly or
moderately compact upper subsoil of gravelly clay loam texture.
This upper subsoil grades into a pale-brown or brown, friable, mod-
erately permeable, somewhat stratified gravelly clay loam lower sub-
soil at depths of 36 to 48 inches. Slightly decomposed gravel in
both upper and lower subsoils generally results in some variegation
of color in these soil horizons. The compaction of the upper subsoil
retards water and root penetration only slightly, and tree roots extend
to depths of 6 or more feet. The reaction is about neutral throughout.

The soil occurs in numerous small areas in the western part of the
valley and also in the southern and eastern parts. In some places
southeast of Evergreen, northwest of Simla, and northwest of Azule
}:he texture of the surface soil is a coarse gravelly clay loam or gravelly
oam.

All of this soil is cultivated. Nearly all of it is in fruit trees, its
best suited crop. The principal crop is prunes, and there are also
apricots, walnuts, and grapes. Yields are usually good.

Zamora gravelly clay loam, 3 to 6 percent slopes (Zc).—This
soil is similar to the Zamora gravelly clay loam just described except
that its slopes are a little stronger. The soil occurs near the hills on
the upper parts of small alluvial fans or in small irregular strips along
streams in the mountainous sections. In some places the texture of
the surface soil is a gravelly clay loam or gravelly loam, and some
slopes are slightly irregular and more undulating.

Most cultivated areas of this soil are not irrigated, because of their
slopes. Where cultivated, grain hay, prunes, apricots, and grapes are
grown and yields are normally fairly good. The soil is probably best
suited to grapes. Because some areas are small and isolated, they are
not cultivated and are in trees or treesand grass.

Zamora gravelly clay loam, over San Ysidro clay loam, 1 to 3
percent slopes (Zp).—This is a friable brown gravelly clay loam of
the Zamora series, overlying, at depths of 20 to 40 inches, a compact
claypan similar to the normal subsoil of San Ysidro clay loam. )
claypan is brown in color but generally somewhat mottled with rust-
brown or reddish stains; it is dense and very definitely retards root
and moisture penetration. In this layer only a little gravel is nor-
mally present. At depths of 30 to 60 inches the claypan grades into
brown or yellowish-brown somewhat less compact material very simi-
lar to the underlying material of the San Ysidro soils.

One small area of this soil occurs 114 miles south of Cupertino. All
of this soil is cultivated and in fruit trees. Prunes and apricots are
the principal fruits grown, and yields are fair. Because the under-
lying claypan is very slowly permeable, the soil above the claypan may
become saturated during winter. This saturation favors development
of the “sour-sap” disease of fruit trees.

Zamora clay loam, 1 to 3 percent slopes (Zs).—The surface soil
is a brown or grayish-brown moderately friable clay loam of neutral
or slightly acid reaction. Under cultivation the soil breaks to medium-
sized clods that are fairly easily crushed to a coarse granular mass if
worked at the proper moisture content, A slightly compact plowpan
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may occur at the depth of most frequent cultivation. The surface soil
grades into a slightly or moderately compact brown or grayish-brown
clafr loam upper subsoil at depths of 12 to 26 inches. The upper sub-
soil grades into a brown or pale-brown, friable, moderately permeable,
depths of 6 or more feet.
less compact lower subsoil at depths of 36 to 50 inches. The lower
subsoil is generally of clay loam texture, sometimes stratified with
coarser textured material. Some areas of this soil contain a little
gravel, particularly in the subsoil horizons. Tree roots extend to
Most of this soil is in the western part of the valley, but there are
some areas in the eastern and southern parts of the valley. All of
the soil is cultivated, except in residential areas. Most of it is in
orchards, especially prunes, for which the soil is very well suited.
Apricots, walnuts, cherries, truck crops, and grain hay are also grown.
Yields are good or excellent.

Zamora clay loam, 3 to 6 percent slopes (Za) —This soil is similar
to the Zamora clay loam just described except that the slopes are
slightly steeper. In a few places the surface soil is of fine clay loam
or coarse clay texture. Most of the soil is east and north of Evergreen.

Some of this soil is not cultivated and supports a grass cover. Where
cultivated and irrigated, good yields of prunes, apricots, walnuts, and
grapes are obtained. Irrigation practices are more difficult on these
ge_xitly sloping areas than on the more nearly level areas of Zamora
soils.

Zamora silty clay loam, 1 to 3 percent slopes (Zr) .—The surface
soil is a brown or grayish-brown “smooth-feeling” silty clay loam to
depths of 15 to 23 inches. The soil is considerably darker in color
when moist, and generally in orchards where cover crops have been
turned under regularly for years, the soil is slightly darker than in
areas of field crops. In most places a plowpan varying in compaction
has developed at the most frequent depth of cultivation. The surface
soil grades into a brown or grayish-brown, moderately compact, fine
silty clay loam upper subsoil, which tends to retard roots and moisture
penetration. In most places some colloidal staining shows on the
surfaces of the weakly developed soil aggregates or along small
tubular pores. At depths of 32 to 50 inches the upper subsoil grades
into a brown, less compact, moderately permeable lower subsoil that
becomes lighter in color and more friable with depth. Roots can
penetrate tﬁe soil fairly easily, and in orchards they extend to depths
of 6 or more feet. The reaction is neutral or slightly acid in the
surface soil and about neutral in the lower subsoil.

Most of the soil is in the western part of the valley. The largest
areas are located northwest of and near Campbell and north of the
Moreland School. Some of the soil is lighter colored than the rest
because its parent material came from the Diablo Range. One small
body of this soil southeast of Alamitos has slopes of 3 to 6 percent.

All of this soil is cultivated, except in residential districts. Nearly
all of it is in orchards. The main crop is prunes, for which the soil
is well suited. There are also appreciable acreages of apricots, wal-
nuts, pears, and truck crops. Yields of prunes and truck crops are
good, and of most other crops, fair to good.
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RELATIVE SUITABILITY OF SOILS FOR AGRICULTURE

The aim of efficient land use and good soil management is to produce
a good income over a period of years without diminishing the produc-
tivity of the soil. This requires use of each soil for the crops or
other purposes for which it 1s agriculturally and economically suited.
It also requires soil management—including irrigation, crop rotation,
tillage practices, and applications of manures and fertilizers—that
will maintain or build up the fertility of the soil and minimize ero-
sion. In order to manage soils J)roperly, the farmer must take ad-
vantage of their good points and overcome their deficiencies.

The intensive agriculture of the Santa Clara Area is of a highly
specialized type, and much of it is dependent on irrigation. érop
management, including both irrigation practices and soil management
where directly related to a crop, is discussed by individual crops in
the section, Agriculture. Management practices for alkali soils are
given in the section, Saline and Alkali soils; and practices for soils
apt to erode are given in the section, Erosion and Deposition. Char-
acteristics of individual soils that have important eﬂgcts on their use
are described in relative terms in the supplement that accompanies
the soil map.

The soils of the Santa Clara Area are arranged in table 10 in
alphabetical order and rated according to the Storie index (18, 26) 8
which is a numerical expression of the physical suitability of a soil,
or its value for general intensive agriculture. Factors that govern
both present and potential use and productive capacity of a soil are
considered in the index. This is an index of soil conditions only; it
is independent of other physical or economic factors that might
determine the advisability of growing certain plants in a given local-
ity. It cannot be regarded by itself as an index for land valuation.

Four general factors are considered in the index rating. These
factors are (A) the characteristics of the soil profile and soil depth;
(B) the texture of the surface soil; (C) slope; and (X) modifying
factors such as drainage, alkali, nutrient level, and erosion. Each
of these four factors is evaluated on the basis of 100 percent for the
most favorable or ideal condition. The index rating is obtained by
multiplying the four factors, A times B times C times X; thus any
one factor may dominate or control the final rating. As an example,
a soil may have a deep moderately permeable profile justifying a
rating of 100 percent for factor A, excellent surface soil conditions
justifying 100 percent for factor B, a smooth nearly level surface
justifying 100 percent for factor C, but a high accumulation of salts
that would give a rating of 10 percent for factor X. Multiplying
these four ratings gives 10 percent as the index for this soil. The
high accumulation of salts would dominate the quality of the soil,
render it wholly unproductive for crops, and justify the index of 10.

8 This system of rating solls was further revised in 1944 by R. Barl Storie in a
lithoprint of the California Agricultural Experiment Station titled Revision of
the Soil-rating Chart.



TaBLE 10.—Storie index ratings for soils of the Santa Clara Area, Calif.

Rating factors

Soils X (oth Index Grade :(zin(li
other | rating | subgrade
Aﬁ(lgx)'o- Bug:;b C (slope) character-
istics)
Percent | Percent | Percent Percent | Percent
Alamitos clay, 0 to 1 percent slopes___ __________ . _.._____ 95 70 100 275 50 3-A
Altamont clay loam, 10 to 20 percent slopes______ . __ .. _______..__. 50 85 90 100 38 4-C
Altamont clay, 20 to 35 percent slopes_______________ ... .____. 50 70 85 100 30 4-C
Altamont clay, slightly eroded, 20 to 35 percent slopes_. . _________. 50 70 85 385 25 4D
Altamont clay, moderately eroded, 20 to 35 percent siopes___._.___._. 50 70 85 470 21 4-E
Altamont clay, slightly eroded, 10 to 20 percent slopes. - . __._.____. 50 70 90 385 27 4-D
Altamont clay, 35 to 50 percent slopes__.__________________.______ 45 70 50 100 16 5-B
Altamont clay, moderately eroded, 35 to 50 percent slopes___.______ 45 70 50 470 11 5-C
Altamont clay (adobe), slightly eroded, 20 to 35 percent slopes._.___ 60 70 85 385 30 4D
Altamont clay (adobe), moderately eroded, 35 to 50 percent slopes._. . 50 70 50 470 12 5-C
Altamont clay (adobe), severely eroded, 35 to 50 percent slopes__._.. 45 70 50 550 8 6-B
Alviso clay, 0 to 1 percent slopes:
(Stight alkali) - __ oL 85 60 100 6 54 28 4-A
(Moderate alkali) .. ___ ______ . 85 60 100 736 18 5-A
(Strong alkali)_ _______ . _____ oL 85 60 100 89 5 6-A
Ayar clay, 10 to 35 percent slopes.____ . ____________ . __._.____. 45 70 85 100 27 4+-C
Ayar clay, slightly eroded, 20 to 35 percent slopes. - _____________. 45 70 85 3185 23 4-D
Ayar clay, moderately eroded, 20 to 35 percent slopes_._______._____ 45 70 85 470 19 5-C
Ayar clay, 35 to 50 percent slopes:
(Without rock outerops) .- _ . ________ .. _______. 45 85 50 100 19 5-B
(With rock outcrops—shown by stone symbols on map)._._____ 45 50 50 100 11 5-E
Azule silty clay, 20 to 35 percent slopes_____ . ________ . _______.__.__ 75 70 85 100 45 3-E
Azule silty elay, slightly eroded, 20 to 35 percent slopes____________ 75 70 85 3 85 38 4D
Azule silty clay, moderately eroded, 20 to 35 percent slopes________._ 75 70 85 170 31 4-E
Azule silty clay, 10 to 20 percent slopes____._________ . __...__ 75 70 95 100 50 3-E
Azule silty clay, slightly eroded, 10 to 20 percent slopes. - ._.___.____ 75 70 95 390 43 3-E
Azule silty clay, 35 to 50 percent slopes__________ . _______________._ 75 70 50 100 26 4-C
Azule silty clay, moderately eroded, 35 to 50 percent slopes. ____.___ 75 70 50 £ 70 18 5-C
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Bayshore clay loam, 1 to 3 percent slopes________________._._____
Bayshore clay loam, 3 to 5 percent slopes____ . ______________._._._-
Berryessa-Altamont clays, 20 to 35 percent slopes_________.__._.___
Berryessa-Altamont clays, slightly eroded, 20 to 35 percent slopes.___
Berryessa-Altamont clays, moderately eroded, 20 to 35 percent slopes.
Berryessa-Altamont clays, slightly eroded, 10 to 20 percent slopes._...
Berryessa-Altamont clays, severely eroded, 35 to 50 percent slopes...
Berryessa-Altamont gravelly clays, slightly eroded, 20 to 35 percent
slopes _ - _ e

Campbell clay loam, 0 to 1 percent slopes:

(Free of alkali) _ _ . __ . e mmc—m—eem

(Slight alkali) . e eccmcccemeccaam
Campbell silty clay, 0 to 1 percent slopes._ _ . __ o a___
Campbell silty clay, over basin clays, O to 1 percent slopes._____.__.
Castro silty clay, 1 to 3 percent slopes:

(Free of alkali) . _ oo el

(Slight alkali) _ _ . . . e

(Moderate alkali) _ . o oo
Castro clay, 0 to 1 percent slopes:

(Free of alkali) - . oo oo ceacmos

(Slight alkali) - - ..o -
Cayucos clay, 20 to 35 percent slopes_ . __ .
Cayucos clay, slightly eroded, 20 to 35 percent slopes_ . .. ...
Cayucos clay, slightly eroded, 10 to 20 percent slopes___ -
Cayucos clay loam, 20 to 35 percent slopes______._____.__. -
Cayucos clay loam, slightly eroded, 10 to 20 percent slopes.__.......
Clear Lake clay (adobe), O to 1 percent slopes:

(Free of alkali) - _ . _ oo

(Slight alkali) . - . emeeecemann
Climax clay (adobe), moderately eroded, 20 to 35 percent slopes_._.._
Climax clay (adobe), slightly eroded, 10 to 20 percent slopes_____.__
Cropley gravelly clay loam, 1 to 3 percent slopes__.._._ oo~
Cropley gravelly clay loam, 3 to 6 percent slopes___ - __ o .o_.__..
Cropley clay loam, 1 to 3 percent slopes__ __ . coo_____
Cropley clay loam, 3 to 6 percent slopes_ ___ . e o ______
Cropley clay loam, over Milpitas clay loam, 3 to 6 percent slopes___.
Cropley clay (adobe), 1 to 3 percent slopes__.__ oo ...
Cropley clay (adobe), over Milpitas clay loam, 1 to 3 percent slopes..
Cropley clay (adobe), 3 to 6 precent slopes___. oo ___.__

See footnotes at end of table.
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TaBLE 10.—Storie index ratings for soils of the Santa Clara Area, Calif —Continued
Rating factors
Soils X (oth Ingex Grzde a::incll
_ other | rating |subgrade
Affll;;o_ Buﬁﬁf C (slope) | character-
istics)
Percent | Percent | Perceni Percent | Percent

Diablo clay, slightly eroded, 20 to 35 percent slopes. ... ___. 50 70 8 3185 25 4D
Diablo clay, moderately eroded, 20 to 35 percent slopes.__.._...__._. 50 70 85 ¢ 70 21 4-E
Diablo clay, severely eroded, 35 to 50 percent slopes. - .. ... __.. 45 70 50 5 50 8 6-B
Diablo clay loam, slightly eroded, 20 to 35 percent slopes_ .- ..___.. 50 85 85 185 31 4-D
Diablo clay loam, moderately eroded, 20 to 35 percent slopes_.___... 50 85 85 +70 25 4-E
Diablo clay loam, 35 to 50 percent slopes. .. . 50 70 50 100 18 5B
Dublin clay loam, 1 to 3 percent 8l0peS. - - - - oo 95 85 100 100 81 1-A
Dublin clay loam, 3 to 6 percent slopes._. oo 95 85 93 100 75 2-D
Dublin clay (adobe), 1 to 3 percent slopes. _ . _ o e ocamaas 95 60 100 100 57 3-A
Dublin clay (adobe), 3 to 6 percent slopes_ - . - oo coooemm . 95 60 95 100 54 3-A
Edenvale clay (adobe), 1 to 3 percent slopes._ - - - oo _.._ 85 65 100 100 55 3~-A
Edenvale clay (adobe), 3 to 6 percent slopes_ _ - _ . . ___ . _______ 85 65 95 100 52 3-A
Gaviota loam, 20 to 35 percent slopes_ . ___ . __________________._. 40 100 85 100 34 4-C
Gaviota loam, slightly eroded, 20 to 35 percent slopes_ . _ ... .______ 40 100 85 385 29 4+D
Gaviota loam, moderately eroded, 20 to 35 percent slopes__.._._.._... 40 100 85 £ 70 24 4+ E
Gaviota loam, 35 to 50 percent slopes._ - .. o o omo oo oeeao 35 100 50 100 18 5B
Gaviota loam, moderately eroded, 35 to 50 percent slopes. ... ___.._ 35 100 50 £ 70 12 5-C
Gaviota stony loam, 20 to 35 percent slopes. ... ... ____. 25 70 85 100 15 5E
Gaviota gravelly loam, 20 to 35 percent slopes.__.__ .. __._________ 35 70 85 100 21 4+-C
Gaviota gravelly loam, moderately eroded, 20 to 35 percent slopes... 35 70 85 470 15 5-C
Gaviota gravelly loam, 35 to 50 percent slopes._ - ___________._______ 5-B
Gaviota stony soils, undifferentiated, 50+ percent slopes______ 136-C
Gaviota loam-Altamont clay loam, 20 to 35 percent slopes +-C
Gaviota loam-Altamont clay loam, moderately eroded, 20 to 35

percent slopes._ . . e 40 100 85 470 24 4+-E
Gaviota loam-Altamont clay loam, 35 to 50 percent slopes._._.._.___.. 35 100 50 100 18 5B
Gaviota loam-Altamont clay loam, moderately eroded, 35 to 50

percent slopes._ ool 35 100 50 £ 70 12 5-C
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Gariota. loam-Altamont clay loam, severely eroded, 35 to 50 percent
slopes. e mm————————
Gaviota stony loam-Ayar stony clay, 20 to 35 percent slopes
Hovey clay, 10 to 20 percent slopes___ . oo ooeeaee
Hovey clay, slightly eroded, 10 to 20 percent slopes______________._
Hugo clay loam, slightly eroded, 20 to 35 percent slopes____________
Hugo clay loam, slightly eroded, 3 to 20 percent slopes.__ .. ...
Hugo clay loam, moderately eroded, 10 to 20 percent slopes........_
Hugo loam, sligiltly eroded, 20 to 35 percent slopes:

(Stone-free areas) .. _ e emeeeee o

(Stony areas—shown on mag by stone symbols) __ ... _...__
Hugo loam, moderately eroded, 20 to 35 percent slopes. .. _._..._.._
Hugo loam, slightly eroded, 3 to 20 percent slopes
Hugo loam, moderately eroded, 10 to 20 percent slopes.
Hugo loam, severely eroded, 35 to 50 percent slopes____..____
Hugo sandy loam, moderately eroded, 20 to 35 percent slopes..
Hugo sandy loam, slightly eroded, 10 to 20 percent slopes___....._..._
Hugo sandy loam, severely eroded, 10 to 20 percent slopes
Hugo soils, undifferentiated, 35+ percent slopes. . ________________
Hugo stony soils, undifferentiated, 50+ percent slopes
Kitchen middens. _ . __ o ceeo-.
Los Gatos clay loam, 20 to 35 percent slopes. - .- oo cuaeo--
Los Gatos clay loam, slightly eroded, 20 to 35 percent slopes__._._._
Los Gatos clay loam, moderately eroded, 20 to 35 percent slopes_._. .
Los Gatos clay loam, slightly eroded, 10 to 20 percent slopes..._.._..
Los Gatos clay loam, severely eroded, 35 to 50 percent slopes. - .._._
Los Gatos-Maymen stony soils, undifferentiated, 50+ percent slopes. _
Los Trancos stony clay, 10 to 35 percent slopes
Made land (over Alviso soil material) _ _ . ________________________
Maymen loam, moderately eroded, 20 to 35 percent slopes
Maymen loam, severely eroded, 20 to 50 percent slopes
Maymen loam, slightly eroded, 10 to 35 percent slopes. . . ... _.___
Maymen stony soils, undifferentiated, 50+ percent slopes
Milpitas loam, 3 to 10 percent slopes.__ ... __________._____
Milpitas loam, slightly eroded, 10 to 20 percent slopes_.._________.._
Milpitas clay ioam, 3 to 10 percent slopes___ ... oo
Mocho sandy loam, over basin clays, 0 to 1 percent slopes:

(Free of alkali) _ . .. e

(Moderate alkali)

(Strong alkali) ____ . eecec————-

See footnotes at end of table.

5 50

..........

VINZOATIVD ‘VEHV VIVID VILNVS

LET



TaBLE 10.—Storie index ratings for soils of the Santa Clara Area, Calif —Continued

Rating factors

Soils X (oth Ingex Gra.lt)ie au(;dl
other | rating | subgrade
Aﬂ(l;:)'o— ]%r,lgrtg;(- C (slope) | character-
istics)
Percent | Percent | Percent Percent | Percent
Mocho fine sandy loam, over basin clays, O to 1 percent slopes____._ 85 100 100 290 77 2-B
Mocho gravelly loam, 1 to 3 percent slopes._______________________ 100 80 100 100 80 1-A
Mocho loam, 1 to 3 percent slopes:
(Free of alkali) . _______ o _o-- 100 100 100 100 100 1-A
(Slight alkali) . _ - 100 100 100 10 g0 90 1-B
Mocho loam, over basin clays, 0 to 1 percent slopes:
(Free of alkali) . _ e ooooe 85 100 100 2 90 77 2-B
(Slight alkali) - - _ e cao-- 85 100 100 1163 54 3B
(Moderate alkali) _______________ L _______ 85 100 100 7 36 31 4-A
(Strong alkali) . . ..o 85 100 100 89 8 6-A
Mocho loam, over Campbell and Cropley soils, 1 to 3 percent slopes.. 90 100 100 100 920 1-B
Mocho loam, over Cropley and Zamora clay loams, 3 to 6 percent
BlOPB - o e e 90 100 95 100 86 1-B
Mocho clay loam, 1 to 3 percent slopes:
(Free of alkali) - .- . . e 100 90 100 100 90 1-A
(Slight alkaliy _ - - ceaoo- 100 90 100 10 90 81 1-B
Mocho clay loam, over basin clays, 0 to 1 percent slopes:
(Free of alkali) - - .o ooo_ 85 90 100 2 90 69 2-B
(Slight alkali) . - _ e 85 90 100 11 63 48 3-B
(Moderate alkali) __ _ . _ . _ . oo 85 90 100 736 28 4-A
(Strong alkali) ______ __ e e—o- 85 90 100 89 v 6-A
Mocho clay loam, over Cropley and Campbell soils, 1 to 3 percent
Slopes . . e cmmccecae- 90 85 100 100 77 2-A
Mocho soils, undifferentiated, 1 to 3 percent slopes.______ o |occ oo e e e feeea oo 134-A
Montara stony clay, 10 to 35 percent slopes____ ______________.___ 20 40 85 100 7 6-C
Montara clay, slightly eroded, 20 to 35 percent slopes. - _________._ 35 70 85 385 18 5C
Montara stony clay loam, 20 to 35 percent slopes_.________________ 20 50 85 100 9 6-C
Montara stony clay loam, 10 to 20 percent slopes_. . __ . __._._____ 20 50 90 100 9 6-C
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Montara clay loam, slightly eroded, 20 to 35 percent slopes. ________
Montara stony soils, undifferentiated, 35-+ percent slopes_.______.__-
Montara stony clay-Climax clay (adobe), 20 to 35 percent slopes____
Ohmer clay loam, 10 to 20 percent slopes_ ___ . oo ____.
Ohmer clay loam, slightly eroded, 10 to 20 percent slopes..____.___._.
Ohmer clay loam, slightly eroded, 20 to 35 percent slopes..___._____
Ohmer clay loam, 3 to 10 percent slopes__ ___ oo oo
Ohmer gravelly clay loam, 3 to 10 percent slopes_ . - . ____-_._
Orestimba clay loam, 0 to 1 percent slopes:
(Free of alkali) . . - oo oo mmmmmmemmmcmmcemmen
(Slight alkali) _ e
(Strong alkali) ______ e cemeeae-
Orestimba silty clay loam, O to 1 percent slopes:
(Free of alkali) - - e
(Slight alkali) - _ __ e eeememmmemmececcooo
(Moderate alkali) - - - oo oo oo
(Strong alkali) o eecmmcemci—cccme—ann
Permanente stony loam, slightly eroded, 20 to 35 percent slopes__.__
Permanente stony soils, undifferentiated, 50 + percent slopes_______
Pescadero clay, 0 to 1 percent slopes:
(Free of alkali) __ i mcemmmmeemmes
(Slight alkali) - e e
Pescadero clay (adobe), 0 to 1 percent slopes:
(Free of alkali) . _ . o eemee
(Slight alkali) - - _ e
(Moderate alkali) __ - immmmecmm—ceeemee
PitS. o e e mmmmm—mccc—em———me——————————-
Pleasanton gravelly loam, 1 to 3 percent slopes
Pleasanton gravelly loam, gently sloping, 3 to 8 percent slopes__.___
Pleasanton gravelly loam, undulating, 3 to 10 percent slopes._...___
Pleasanton gravelly loam, slightly eroded, 8 to 20 percent slopes_.__.
Pleasanton gravelly loam, 20 to 30 percent slopes. .. _____..._
Pleasanton gravelly loam, moderately eroded, 20 to 35 percent slopes_
Pleasanton loam, 1 to 3 percent slopes__ - oo
Pleasanton loam, cobbly subsoil, 1 to 3 percent slopes. . .._____.__
Pleasanton loam, 3 to 10 percent slopes_______ .o ocooooacooo-C
Pleasanton gravelly clay loam, 1 to 3 percent slopes.__ - __-______
Pleasanton clay loam, 1 to 3 percent slopes. . . oo
Pleasanton clay loam, 3 to 6 percent slopes_ _ . oo oooaoon
See footnotes at end of table.
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TasLr 10.—Storie indew ratings for soils of the Santa Olara Area, Oalif —Continued

Rating factors
Soils X (oth Index Grgde a;ncil
ther | rating | subgrade
A (pro- | B (tex- | & (g o
pe) | character-
file) ture) istics)
Percent | Percent | Percent Percent | Percent

Positas-Saratoga loams, 3 to 10 percent slopes_._____ . _____...___. 55 100 100 51 3-C
Positas-Saratoga loams, slightly eroded, 3 to 10 percent slopes-_..___. 55 100 93 390 46 3-C
Positas-Saratoga loams, slightly eroded, 10 to 20 percent slopes_____. 55 100 85 390 42 3-C
Positas-Sarotoga gravelly loams, 10 to 20 percent slopes_ _ ___....__. 55 70 90 100 35 4-B

Positas-Saratoga gravelly loams, moderately eroded, 10 to 20 percent
BlOPeB - — - oo oo 55 70 80 +70 22 4B
Riverwash _ __ __ e ercmcrcmcmeccmm o |emcccm e feccma e e mme e e 36-C
San Ysidro loam, 1 to 2 percent slopes.__ o _.__. 55 100 100 390 50 3-C
8an Ysidro clay ioam, 1to2 percent slopes_ - .o ___. 55 85 100 3190 42 3-C
Saratoga-Positas loams, 10 to 20 percent slopes_. .. ___ ... _..___ 80 100 90 100 72 2-D
Saratoga-Positas loams, slightly eroded, 10 to 20 percent slopes...._.| 80 100 90 290 65 2-D
Saratoga-Positas loams, 3 to 10 percent slopes__._ _____.___._....__ 80 100 93 100 74 2-D
Baratoga-Positas loams, slightly eroded, 20 to 35 percent slopes_._._... 75 100 85 385 54 3-E
Saratoga-Positas loams, moderately eroded, 20 to 35 percent slopes_._ 75 100 85 470 45 3-E
Saratoga-Positas loams, deep, slightly eroded, 10 to 20 percent slopes. 85 100 90 380 69 2-D
Saratoga-Positas loams, deep, slightly eroded, 3 to 10 percent slopes.. 85 100 93 390 71 2-D
Sobrante clay, slightly eroded, 10 to 35 percent slopes__.____________ 65 70 85 385 33 4D
Soper gravelly loam, 20 to 35 percent slopes____ .. ceo oo 40 70 85 100 24 4-C
Soper gravelly loam, moderately eroded, 20 to 35 percent slopes____. 40 70 85 +70 17 5-C
Soper gravelly loam, 35 to 50 percent slopes_________..-____ 30 70 50 100 11 5B
Sorrento fine sandy loam, 1 to 3 percent slopes_ . _____...___ 80 100 100 100 80 1-B
Sorrento gravelly loam, 1 to 3 percent slopes. .- oo aomaa . 100 80 100 100 80 1-A
Borrento loam, 1 to 3 percent slopes_ . _ oo oo ceao 100 100 100 100 100 1-A
Sorrento silt loam, 1 to 3 percent slopes_ _ - _ oL 100 100 100 100 100 1-A
Sorrento clay loam, 1 to 3 percent slopes_______._ ool 100 90 100 100 90 1-A
Sorrento clay loam, over Sunnyvale clay, 0 to 1 percent slopes....... 90 85 100 390 69 2-B
Sorrento silty clay loam, 0 to 2 percent slopes_ . _____.._____.oo.._ 95 90 100 100 86 1-A
Sunnyvale clay loam, 0 to 1 percent slopes__ __ .. aoo._ 85 85 100 2 90 65 2-B
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Sunnyvale clay, 0 to 1 percent slopes:

O O . S
(Slight alkali) _ - oo
zModerate Alkali) - oo oo e

Strong alkali) .. e

Tidal marsh
Vallecitos clay loam, 20 to 35 percent slopes
Vallecitos clay loam, slightly eroded, 20 to 35 percent slopes..______
Vallecitos clay loam, moderately eroded, 20 to 35 percent slopes_._-.
Vallecitos clay loam, slightly eroded, 10 to 20 percent slopes__ ...
Vallecitos clay loam, 35 to 50 percent slopes._ - oceameoaoao
Vallecitos clay loam, severely eroded, 35 to 50 percent slopes.._.._..
Vallecitos loam, sligiltly eroded, 20 to 35 percent slopes_....._______
Vallecitos loam, 35 to 50 percent slopes._ - - -
Yolo fine sandy loam, 1 to 3 percent slopes....- . e
Yolo gravelly fine sandy loam, 1 to 3 percent slopes_.. ...
Yolo gravelly loam, 1 to 3 percent slopes
Yolo loam, 1 to 3 percent slopes_ ...
Yolo loam, 3 to 6 percent slopes. . - oo oaoo
Yolo loam, over Clear Lake clay, 0 to 1 percent slopes....
Yolo clay ioam, 1 to 3,percent slopes_ oo e o-_
Zamora gravelly clay loam, 1 to 3 percent slopes_______ccooaan--
Zamora gravelly clay loam, 3 to 6 percent slopes_______._ o
Za:lxora gravelly clay loam, over San Ysidro clay loam, 1 to 3 percent
P8 - o imemmmmmmem—m—ce——e—e——mmmmm—mmem——e—oo
Zamora clay loam, 1 to 3 percent slopes. . - - oo ooomcamameens
Zamora clay loam, 3 to 6 percent slopes_ . - .- oo
Zamora silty clay loam, 1 to 3 percent slopes_ .- _cooaoo_-

85 70 100 190 54 3-A
85 70 100 1gl 48 3-B
85 70 100 13 54 32 4-A
85 70 100 “14 8 6-A
____________________________________________ 1B6-C
40 85 85 100 29 4-C
40 85 85 385 25 4-D
40 86 85 ¢70 20 4-E
50 85 90 185 33 4D
40 85 50 100 17 5B
40 85 50 5650 9 6-B
40 100 85 2 85 29 4-D
30 100 50 100 15 5B
85 100 100 100 85 1-B
70 80 100 100 56 3D
100 80 100 100 80 1-A
100 100 100 100 100 1-A
100 100 95 100 95 1-B
85 100 100 3190 77 2-B
100 90 100 100 90 1-A
95 80 100 100 76 2-C
95 80 95 100 72 2-D
70 80 100 100 56 3-C
95 85 100 100 81 1-A
95 85 95 100 77 2-D
90 85 100 100 77 2-A

1 Number of grade indicates relative suitability of soils to
principal crops of the Area. Grade 1 soils are best suited; Grade.
6 soils are almost useless for agriculture. Letter of subgrade
indicates groupings of those soils requiring similar management
for best use.

3 Imperfect drainage.

8 Slight erosion.

¢ Moderate erosion.

8 Severe erosion.

¢ Poor drainage and slight alkali.

7 Poor drainage and moderate alkali.

8 Poor drainage and strong alkali.

* Imperfect drainage and extremely calcareous surface soil.

1 Slight alkali:

it Imperfect drainage and slight alkali.

12 Tmperfect drainage and moderate alkali.

1B Miscellaneous land types and areas of undifferentiated soils

are given a grade but no values for index rating or for rating
factors.

¥ Imperfect drainage and strong alkali.

VINSOITIVD ‘VEEvV VIVIO VILNVS
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SOIL GRADES

According to their index rating, the soils are placed in six grades.
These soil grades have been divided into broad subgrades on the gen-
eral basis of (1) the limitations affecting soil use and (2) broad man-
agement requirements. Brief descriptions of these grades and
subgrades follow. For more specific statements concerning use and
management, refer to the individual soils in the section, Descriptions of
the Soils.

GRADE 1 SOILS

These soils range in index rating from 80 to 100. Thei are excellent
soils, well suited for general intensive agriculture. They are easily
worked, and their productivity is relatively easy to maintain or im-
prove. Irrigation can be carried on simply and efficiently, and no
special practices of erosion control are required. Some of these soils
have no significant limitations to crop production. Others are slightly
handicapped by slope, alkali, or stratified profiles, but potentially they
are nearly as productive and easily managed as the soils of grade 1
that do not have these handicaps.

Subgrade 1-A.—These are nearly level or very gently sloping soils
well suited for orchard, field, and truck crops. They are very deep,
of intermediate texture and permeability, and well drained or moder-
ately well drained. They occur on recent or young alluvial fans and
flood plains. They have no important limitations that 'E)re-vept sus-
tained production of a wide range of crops. They are easily irrigated,
and erosion hazard is negligible. The following soils are in this
subgrade:

Campbell clay loam, O to 1 percent slopes.
Cropley clay loam, 1 to 3 percent slopes.
Dublin clay loam, 1 to 3 percent slopes.
Mocho gravelly loam, 1 to 3 percent slopes.
Mocho loam, 1 to 3 percent slopes.

Mocho clay loam, 1 to 3 percent slopes.
Pleasanton loam, 1 to 3 percent slopes.
Sorrento gravelly loam, 1 to 8 percent slopes.,
Sorrento loam, 1 to 3 percent slopes.

Sorrento silt loam, 1 to 3 percent slopes.
Sorrento clay loam, 1 to 3 percent slopes.
Sorrento silty clay loam, 0 to 2 percent slopes.
Yolo gravelly loam, 1 to 3 percent slopes.

Yolo loam, 1 to 3 percent slopes.

Yolo clay loam, 1 to 3 percent slopes.

Zamora clay loam, 1 to 3 percent slopes.

Subgrade 1-B.—These are very (fently sloping soils slightly affected
by alkali or abnormally stratified, or slopm%‘ soils having slightly
stronger slopes than those in subgrade 1-A. The soils are very deeg
and of intermediate texture and permeability. They are well draine
or moderately well drained. They occur on recent alluvial fans and
floodplains. Potentially, they are nearly as Eroducpwe and easily
managed as soils of subgrade 1~A. Some of these soils could be im-
proved by alkali reclamation. Others would require somewhat more
careful irrigation because of slope or stratified subsoils. In this
subgroup are:

Mocho loam, 1 to 3 percent slopes (slight alkali}.

Mocho loam, over Campbell and Cropley soils, 1 to 8 percent slopes.
Mocho loam, over Cropley and Zamora clay loams, 3 to 6 percent slopes.
Mocho clay loam, 1 to 3 percent slopes (slight alkali).

Sorrento fine sandy loam, 1 to 3 percent slopes.

Yolo fine sandy loam, 1 to 3 percent slopes.

Yolo loam, 3 to 6 percent slopes.
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GRADE 2 SOILS

These soils have index ratings of 60 to 80. They are good soils,
moderately well suited to general intensive afgrlcu!ture. Their crog
range or their yields are somewhat less than for soils of grade 1, an
productivity is somewhat more difficult to increase or to maintain.
Irrigation can be carried on, but less efficiently for some soils. Ero-
sion control is required for some of these soils. .

Subgrade 2-A.—These are nearly level or very gently sloping well-
drained soils that have a rather fine texture or a moderately compact
subsoil. They are not suited to so wide a range of crops as soils
of subgrade 1-A but are nearly as productive for field and truck
crops. They occur on recent or young alluvial fans and flood plains.
They are easily irrigated, and erosion hazard is negligible.

Campbell silty clay, O to 1 percent slopes.

Mocho clay loam, over Cropley and Campbell soils, 1 to 3 percent slopes.
Pleasanton clay loam, 1 to 3 percent slopes.

Zamora silty clay loam, 1 to 3 percent slopes.

Subgrade 2-B.—In this subgrade are nearly level imperfectly
drained soils or soils that contain a slight amount of alkali. These
soils are productive, but productivity could be raised by improving
subdrainage. The soils are deep or moderately deep and have mod-
erate to slow permeability in their subsoils. They are easily irri-
gated, and erosion hazard is negligible. Where they are not protected
adequately from stream overflow, the hazard of flooding 1s higher
than for other soils of grades 1 and 2.

Campbell clay loam, 0 to 1 percent slopes (slight alkali).
Mocho sandy loam, over basin clays, 0 to 1 percent slopes.
Mocho fine sandy loam, over basin clays, O to 1 percent slopes.
Mocho loam, over basin clays, 0 to 1 percent slopes.

Mocho clay loam, over basin clays, 0 to 1 percent slopes.
Orestimba clay loam, 0 to 1 percent slopes.

Orestimba silty clay loam, 0 to 1 percent slopes.

Sorrento clay loam, over Sunnyvale clay, 0 to 1 percent.
Sunnyvale clay loam, 0 to 1 percent slopes.

Yolo loam, over Clear Lake clay, 0 to 1 percent slopes.

Subgrade 2-C.—In this subfrade are very gently sloping gravelly
soils that have slightly or moderately compact subsoils. These soils
occur on young alluyial fans. They contain gravel or cobblestones
that reduce water-holding capacity and reduce the volume of material
in which ]plants can put down roots. They are less easily tilled than
nongravelly soils but are of fair to good suitability for most of the
crops commonly grown in the Area. There are no important prob-
lems in irrigation. Erosion hazard is low.

Cropley gravelly clay loam, 1 to 3 percent slopes.
Pleasanton gravelly loam, 1 to 3 percent.

Pleasanton loam, cobbly subsoil, 1 to 3 percent slopes.
Pleasanton gravelly clay loam, 1 to 8 percent slopes.
Zamora gravelly clay loam, 1 to 3 percent slopes.

Subgrade 2-D.—In this subgrade are gently sloping or rolling soils
that have slightly or moderately compact subsoils. These soils are
less easily irrigated than other soils of class 2. 'When they are clean
cultivated, the more sloping soils have a moderate erosion hazard.
Most of these soils are deep. They occur on young alluvial fans and
terraces, mostly near the edges of the valley floor.
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Cropley gravelly clay loam, 8 to 8 percent slopes.

Cropley clay loam, 3 to ¢ percent slopes.

Dublin clay loam, 3 to 6 percent slopes.

Pleasanton gravelly loam, gently sloping, 3 to 8 percent slopes.
Pleasanton clay loam, 3 to 6 percent slopes.

Pleasanton loam, 3 to 10 percent slopes.

Saratoga-Positas loam, 10 to 20 percent slopes.

Saratoga-Positas loams, slightly eroded, 10 to 20 percent slopes.
Saratoga-Positas loams, 3 to 10 percent slopes.

Saratoga-Positas loams, deep, slightly eroded, 3 to 10 percent slopes.
Saratoga-Positas loams, deep, slightly eroded, 10 to 20 percent slopes.
Zamora gravelly clay loam, 3 to 6 percent slopes.

Zamora clay loam, 8 to 8 percent slopes.

GRADE $ SOILS

These soils have an index rating of 40 to 60. They are only fairly
well suited to general intensive agriculture. Their crop range or
their yields are less than for soils of grade 2, and productivity is more
difficult to improve or to maintain. gzme have rolling or hilfy slopes,
compact claypan subsoils, areas affected by alkali, poor drainage, or
susceptibility to erosion. Specialized management practices are re-
quired for cultivation. Some of these soils require drainage, alkali
reclamation, or erosion control practices for good productivity. Ir-
rigation may be difficult.

Subgrade 3-A.—Nearly level or gently sloping, fine-textured, deep
soils and kitchen middens have been placed in this subgrade. For
some soils, improvement in drainage would increase crop production,
but, in general, productivity of these soils is difficult to improve. Be-
cause of their clayey texture, these soils are not easily worked, and
suitable seedbeds or planting beds are more difficult to prepare than
for medium-textured soils. These soils are well suited to grain crops
and some truck crops but generally are poorly suited to orchard crops.

Alamitos clay, 0 to 1 percent slope.

Campbell silty clay, over basin clays, 0 to 1 percent slopes.
Clear Lake clay (adobe), O to 1 percent slopes.
Cropley clay (adobe), 1 to 3 percent slopes.
Cropley clay (adobe), 3 to 6 percent slopes.
Dublin clay (adobe), 1 to 3 percent slopes.
Dublin clay (adobe), 3 to 6 percent slopes.
Edenvale clay (adobe), 1 to 3 percent slopes.
Edenvale clay (adobe), 8 to 6 percent slopes.
Kitchen middens.

Pescadero clay, 0 to 1 percent slopes.
Pescadero clay (adobe), 0 to 1 percent slopes.
Sunnyvale clay, 0 to 1 percent slopes.

Subgrade 3-B.—In this subgrade are nearly level or undulating
imperfectly drained soils that contain a slight amount of alkali or
a large amount of lime. Alkali reclamation would increase produc-
tivity of most of these soils. Management problems in general are
comparable to those for soils of subgrade 3-A.

Bayshore clay loam, 1 to 3 percent slopes.

Bayshore clay loam, 3 to § percent slopes.

Mocho loam, over basin clays, 0 to 1 percent slopes (slight alkall).
Mocho clay loam, over basin clays, 0 to 1 percent slopes (slight alkali).
Orestimba clay loam, O to 1 percent slopes (slight alkali).

Orestimba silty clay loam, 0 to 1 percent slopes (slight alkali).
Pescadero clay, 0 to 1 percent slopes (slight alkali).

Sunnyvale clay, 0 to 1 percent slopes (slight alkali).
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Subgrade 3—C.—This subgrade consists of ve? gently slopin_%s and
rolling soils that have very compact claypan subsoils. The soils are
shallow or modemt,e’lly shallow. Most of them have very slowly
permeable subsoils. They are not well suited for deep-rooted crops.
Productivity is generally difficult to improve. Care is required in
irrigation, and simple erosion control practices are needed on the more
sloping soils.

Cropley clay loam, over Milpitas clay loam, 3 to 6 percent slopes.

Cropley clay (adobe), over Milpitas clay loam, 1 to 8 percent slopes.

Milpitas loam, 3 to 10 percent slopes.

Milpitas clay loam, 3 to 10 percent slopes.

Ohmer clay loam, 3 to 10 percent slopes.

Positas-Saratoga loams, 3 to 10 percent slopes.

Positas-Saratoga loams, slightly eroded, 8 to 10 percent slopes.

Positas-Saratoga loams, slightly eroded, 10 to 20 percent slopes.

San Ysidro loam, 1 to 2 percent slopes.

San Ysidro clay loam, 1 to 2 percent slopes.

Zamora gravelly clay loam, over San Ysidro clay loam, 1 to 8 percent

slopes.

Subgrade 3-D.—In this subgrade are very gently sloping and
rolling deep gravelly soils. Gravel content reduces water-holding
cap‘aclt% and makes the soils harder to till. Care is required in irri-
gation because of the slope and the porosity of the coarse-textured
stratified subsoils. Erosion hazard for the very gently sloping soils
isslight.

Pleasanton gravelly loam, undulating, 8 to 10 percent slopes.
Pleasanton gravelly loam, slightly eroded, 8 to 20 percent slopes.
Yolo gravelly fine sandy loam, 1 to 8 percent slopes.

Subgrade 3-E.—The soils of this subgrade are rolling to hilly and
moderately deep. Erosion control practices, such as cross-slope till-
age, are necessary for sustained production. In general these soils
are not well suited to gravity irrigation.

Azule silty clay, 20 to 36 percent slopes.

Azule slity clay, 10 to 20 percent slopes.

Azule silty clay, slightly eroded, 10 to 20 percent slopes.
Hovey clay, 10 to 20 percent slopes.

Los Gatos clay loam, 20 to 35 percent slopes.

Saratoga-Positas loams, slightly eroded, 20 to 35 percent slopes.
Saratoga-Positas loams, moderately eroded, 20 to 85 percent slopes.

GRADE 4 SOILS

These soils range in index rating from 20 to 40 and are poorly
suited to general intensive agriculture. Their crop range is narrow
or their yields are low. Productivity is hindered by steep slopes,
poor drainage, hardpan subsoils, slight or moderate concentrations of
alkali, or susceptibility to accelerated erosion. Alkali reclamation
mta.{l be difficult. Intensive erosion control practices may be needed
f these soils are cultivated. Productivity is harder to increase or to
maintain than on the soils in the grades previously described.

Subgrade j-A.~—In this subgrade are nearly level or very gently
sloping imperfectly drained soils that have hardpan subsoils or con-
tain a slight or moderate amount of alkali. Alkali reclamation would
improve production on many of these soils, but reclamation is more
difficult than for soils of subgrade 3-B. In general, the range of crops
adapted to these soils is considerably narrower than for soils of higher

876177--58———10
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rades. Irrigation, however, can be performed simply, and erosion

azard is negligible. In places these soils are subject to stream over-
flow. Mocho soils, undifferentiated, are placed in this subgrade for
this reason.

Alviso clay, 0 to 1 percent slopes (slight alkali).

Castro silty clay, 1 to 8 percent slopes.

Castro silty clay, 1 to 3 percent slopes (slight alkali).

Castro clay, 0 to 1 percent slopes.

Castro clay, 0 to 1 percent slopes (slight alkall).

Clear Lake clay (adobe), O to 1 perecnt slopes (slight alkali).

Mocho sandy loam, over basin clays, 0 to 1 percent slopes (moderate alkali).
Mocho loam, over basin clays, 0 to 1 percent slopes (moderate alkali).
Mocho clay loam, over basin clays, 0 to 1 percent slopes (moderate alkali).
Mocho soils, undifterentiated, 1 to 3 percent slopes.

Orestimba silty clay loam, O to 1 percent slopes (moderate alkall).
Pescadero clay (adobe), 0 to 1 percent slopes (slight alkali).

Pescadero clay (adobe), 0 to 1 percent slopes (moderate alkali).

Sunnyvale clay, 0 to 1 percent slopes (moderate alkali).

Subgrade }—B.—This subgrade contains und.ulatin% and rolling
shallow soils that have compact claypan subsoils. These soils are
poorly suited to orchard crops. In general, erosion control practices
such as cross-slope tillage are necessary to prevent erosion. The soils
are not well suited to gravity irrigation.

Milpitas loam, slightly eroded, 10 to 20 percent slopes.

Ohmer clay loam, 10 to 20 percent slopes.

Ohmer clay loam, slightly eroded, 10 to 20 percent slopes.

Ohmer gravelly clay loam, 3 to 10 percent slopes.

Positas-Saratoga gravelly loams, 10 to 20 percent slopes.

Positas-Saratoga gravelly loams, moderately eroded, 10 to 20 percent
slopes.

Subgrade 4~C.—In this subgrade are sloping, hilly, or steep soils
that are moderately deep or moderately shallow and not eroded.
These soils erode under cultivation unless they are carefully man-
aged. They are fairly well suited to a rather wide range ot crops.
However, most of these crops are nonirrigated, so average yields are
considerably less than for the deeper irrigated soils of the valley
floor. In general these soils are not well suited to gravity irrigation.

Altamont clay loam, 10 to 20 percent slopes.
Altamont clay, 20 to 35 percent slopes.

Ayar clay, 10 to 35 percent slopes.

Azule silty clay, 35 to 50 percent slopes.
Berryessa-Altamont clays, 20 to 35 percent slopes.
Cayucos clay, 20 to 35 percent slopes.

Cayucos clay loam, 20 to 33 percent slopes.
Gaviota loam, 20 to 35 percent slopes.

Gaviota gravelly loam, 20 to 85 percent slopes.
Gaviota loam-Altamont clay loam, 20 to 85 percent slopes.
Pleasanton gravelly loam, 20 to 30 percent slopes.
Soper gravelly loam, 20 to 35 percent slopes.
Vallecitos clay loam, 20 to 35 percent slopes.

Subgrade {~D.—In this subgrade are rolling and hilly soils that
are moderately deep or moderately shallow and slightly eroded. In-
tensive erosion control practices are needed where these soils are
cultivated. In general these soils are comparable to those of sub-
group 4-C, but greater care is required because of slight erosion that
has already occurred. The Hugo soils are suitable for production
of redwood and Douglas-fir timber.

Altamont clay, slightly eroded, 20 to 35 percent slopes.
Altamont clay, slightly eroded, 10 to 20 percent slopes.
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Altamont clay (adobe) slightly eroded, 20 to 35 percent slopes.

Ayar clay, slightly eroded, 20 to 35 percent slopes.

Azule silty clay, slightly eroded, 20 to 35 percent slopes.

Berryessa-Altamont clays, slightly eroded, 20 to 35 percent slopes.

Berryessa-Altamont clays, slightly eroded, 10 to 20 percent slopes.

Berryessa-Altamont gravelly clays, slightly eroded, 20 to 35 percent
slopes.

Cayucos clay, slightly eroded, 20 to 35 percent slopes.

Cayucos clay, slightly eroded, 10 to 20 percent slopes.

Cayucos clay loam, slightly eroded, 10 to 20 percent slopes.

Climax clay (adobe), slightly eroded, 10 to 20 percent slopes.

Diablo clay, slightly eroded, 20 to 35 percent slopes.

Diablo clay loam, slightly eroded, 20 to 35 percent slopes.

Gaviota loam, slightly eroded, 20 to 35 percent slopes.

Hovey clay, slightly eroded, 10 to 20 percent slopes.

Hugo clay loam, slightly eroded, 20 to 35 percent slopes.

Hugo clay loam, slightly eroded, 3 to 20 percent slopes.

Hugo loam, slightly eroded, 20 to 35 percent slopes.

Hugo loam, slightly eroded, 8 to 20 percent slopes.

Hugo sandy loam, slightly eroded, 10 to 20 percent slopes.

Los Gatos clay loam, slightly eroded, 20 to 35 percent slopes.

Los Gatos clay loam, slightly eroded, 10 to 20 percent slopes.

Maymen loam, slightly eroded, 10 to 35 percent slopes.

Montara clay loam, slightly eroded, 20 to 35 percent slopes.

Ohmer clay loam, slightly eroded, 20 to 35 percent slopes.

Sobrante clay, slightly eroded, 10 to 35 percent slopes.

Vallecitos clay loam, slightly eroded, 20 to 35 percent slopes.

Vallecitos clay loam, slightly eroded, 10 to 20 percent slopes.

Vallecitos loam, slightly eroded, 20 to 35 percent slopes.

Subgrade }-E.—In this subgrade are rolling and hilly soils that are
moderately deep or moderately shallow and moderately eroded. These
soils are poorly suited to almost all cultivated crops. Continued culti-
vation will make intensive erosion control necessary. These soils are
comparable to those of subgrade 4-D, but because of high erosion
hazard, they should be kept under grass or other permanent cover.

Altamont clay, moderately eroded, 20 to 35 percent slopes.

Azule silty clay, moderately eroded, 20 to 35 percent slopes.

Berryessa-Altamont clays, moderately eroded, 20 to 35 percent slopes.

Climax clay (adobe), moderately eroded, 20 to 35 percent slopes.

Diablo clay, moderately eroded, 20 to 35 percent slopes.

Diablo clay loam, moderately eroded, 20 to 35 percent slopes.

Gaviota loam, moderately eroded, 20 to 35 percent slopes.

Gaviota loam-Altamont clay loam, moderately eroded, 20 to 35 percent
slopes.

Hugo clay loam, moderately eroded, 10 to 20 percent slopes.

Hugo loam, moderately eroded, 20 to 35 percent slopes.

Hugo loam, moderately eroded, 10 to 20 percent slopes.

Hugo sandy loam, moderately eroded, 20 to 35 percent slopes.

Los Gatos clay loam, moderately eroded, 20 to 35 percent slopes.

Pleasanton gravelly loam, moderately eroded, 20 to 35 percent slopes.

Vallecitos clay loam, moderately eroded, 20 to 35 percent slopes.

GRADE 5 SOILS

These soils have index ratings ranging from 10 to 20 and are very
poorly suited to general intensive agriculture. Steep slopes, stony
surfaces, shallow depth, strong alkali, and severe erosion make these
soils almost useless for cultivated crops. Many of them can be used
for pasture or forest.

ubgrade 6-A.—In this subgrade are nearly level or very gently
sloping, imperfectly or poorly drained soils that have moderate or
strong concentrations of alkall. These soils have very limited possi-
bilities for crop production. The reclamation of these soils would be
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very difficult. They are best suited to pastures of alkali-tolerant
grasses and to other forage crops.

Alviso clay, 0 to 1 percent slopes (moderate alkall).
Castro silty clay, 1 to 3 percent slopes (moderate alkali).
Orestimba clay loam, 0 to 1 percent slopes (strong alkall).

Subgrade 6-B.—This subgrade consists of steep soils that are
moderately shallow or shallow and not eroded. The soils are not
cultivated and probably should not be brought under cultivation.
Except for the Hugo sotls, they are well suited as range for livestock.
The Hugo soils are suitable fZ)r redwood and Douglas-fir timber.

Altamont clay, 85 to 50 percent slopes.

Ayar clay, 35 to 50 percent slopes.

Diablo clay loam, 35 to 50 percent slopes.

Gaviota loam, 35 to 50 percent slopes.

Gaviota gravelly loam, 35 to 50 percent slopes.

Gaviota loam-Altamont clay loam, 35 to 50 percent slopes.
Hugo solls, undifferentiated, 354 percent slopes.

Soper gravelly loam, 85 to 50 percent slopes.

Vallecitos clay loam, 35 to 50 percent slopes.

Vallecitos loam, 35 to 50 percent slopes.

Subgrade 5~-C.—In this subgrade are hilly and steep soils of mod-
erately shallow or shallow depth that have been sli%htly or moderately
erodeg. The soils are comparable to those of subgrade 5-B, except
for slight to moderate erosion. They should not be clean cultivated.
They are fairly well suited for use as range.

Altamont clay, moderately eroded, 35 to 50 percent slopes.

Altamont clay (adobe), moderately eroded, 35 to 50 percent slopes.

Ayar clay, moderately eroded, 20 to 35 percent slopes.

Azule silty clay, moderately eroded, 35 to 50 percent slopes.

Gaviota loam, moderately eroded, 35 to 50 percent slopes.

Garviota gravelly loam, moderately eroded, 20 to 35 percent slopes.

Gaviota loam-Altamont clay loam, moderately eroded, 35 to 50 percent
slopes.

Maymen loam, moderately eroded, 20 to 35 percent slopes.

Montara clay, slightly eroded, 20 to 35 percent slopes.

Soper gravelly loam, moderately eroded, 20 to 35 percent slopes.

Subgrade 6~-D.—This subgrade consists of rolling and steep soils
that have moderately shallow or shallow depth and severe erosion.
The soils should not be cultivated. If they are used for range, only
light grazing is advisable.

Berryessa-Altamont clays, severely eroded, 35 to 50 percent slopes.
Hugo loam, severely eroded, 35 to 50 percent slopes.

Hugo sandy loam, severely eroded, 10 to 20 percent slopes.

Los Gatos clay loam, severely eroded, 35 to 50 percent slopes.

Subgrade 5-F.—In this subgrade are hilly and steep stony soils of
shallow depth. Clearing of stones for crop production is not feasible.
These soils are fairly well suited for use as range.

Ayar clay, 35 to 50 percent slopes (the stony areas shown on map by
stone symbols).

Gaviota stony loam, 20 to 35 percent slopes.

Gaviota stony loam-Ayar stony clay, 20 to 35 percent slopes.

Hugo loam, slightly eroded, 20 to 35 percent slopes (the stony areas
shown on map by stone symbols.

Montara stony clay-Climax clay (adobe), 20 to 35 percent slopes.
Permanente stony loam, slightly eroded, 20 to 85 percent slopes.

GRADE 6 SOILS

These soils and land Hﬁes have index ratings of less than 10. They
cannot be used successfully for agriculture because of extreme steep-
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ness of slope, alkali concentration, poor drainage, shallow depth,
stones, or rock outcrops. . .

Subgrade 6-A.—This subgrade is made up of nearly level imper-
fectly drained soils that have strong concentrations of alkali. Alkali
reclamation in most places is not feasible. These soils are suitable
only for pasture of low productivity.

Alviso clay, 0 to 1 percent slopes (strong alkali).

Mocho sandy loam, over basin clays, 0 to 1 percent slopes (strong alkali).
Mocho loam, over basin clays, 0 to 1 percent slopes (strong alkali).
Mocho clay loam, over basin clays, O to 1 percent slopes (strong alkali).
Orestimba silty clay loam, 0 to 1 percent slopes (strong alkali).
Sunnyvale clay, 0 to 1 percent slopes (strong alkali).

Subgrade 6-B.—In this subgrade are hilly and steep soils of shallow
or moderately shallow depth that have been severely eroded. These
soils are comparable to soils of subgrade 5-D but generally are shal-
lower and more extremely limited in their use, even if used as range
for livestock.

Altamont clay (adobe), severely eroded, 35 to 50 percent slopes.

Diablo clay, severely eroded, 35 to 50 percent slopes.

Gaviota loam-Altamont clay loam, severely eroded, 35 to 50 percent slopes.
Maymen loam, severely eroded, 20 to 50 percent slopes.

Vallecitos clay loam, severely eroded, 35 to 50 percent slopes.

Subgrade 6-C.—In this subgrade are steep and very steep stony
soils, of shallow or very shallow depth, and mlscellaneoug land types.
Thege soils and land types are of little or no use for agriculture, but
they are important as watersheds, wildlife habitats, and recreation
sites.

Gaviota stony soils, undifferentiated, 50+ percent slopes.

Hugo stony sgoils, undifferentiated, 50+ percent slopes.

Los Gatos-Maymen stony solls, undifferentiated, 604 percent slopes.

Los Trancos stony clay, 10 to 35 percent slopes.

Made land (over Alviso soll material).

Maymen stony soils, undifferentiated, 560+ percent slopes.

Montara stony clay, 10 to 35 percent slopes.

Montara stony clay loam, 20 to 35 percent slopes.

Montara stony clay loam, 10 to 20 percent slopes.

Montara stony soils, undifferentiated, 354 percent slopes.

grrmanente stony solls, undifferentiated, 50+ percent slopes.
ts.

Riverwash.
Tidal marsh,
ESTIMATED YIELDS

Table 11 §in the jacket) lists the soils of the Area and gives the
suitability of each for the principal crops of the Area. In estimating
the suitability of a soil for a particular crop, these things were con-
sidered: (1) the soil and climatic requirements of the crop; (2) the
probable yield and quality of the crop under management commonl
practiced in the Area; (3) the feasibility of irrigation; and (4) the
probable productive life of the crop if it is a perennial.

Although yield is not the only factor considered in suitability
estimates, it 1s & major factor. Table 12 gives estimated ranges in
average yield of principal crops for soils of the various suitabilities
(very poor, poor, fair, good, very good) given in table 11. A crop
should not be attempted on soils that are very poorly suited to it,
a8 a profitable yield is unlikely. However, a crop may succeed on
poorly suited soils under vex%zfecial management or as a noncom-
mercial home garden crop. Yield of a crop under common manage-
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ment practices on soil of fair suitability for that crop approximates
the present average yield of the crop in the region. Profit or loss
depends on price received for the crop and on management skill.
Under common crop and farm management practices of the Area
and with normal prices, a crop on soils of good or very good suitability
should be successful.

TaBLe 12.—FEstimated range in average yields per acre of principal
crops under present common management on 80ils of various suit-
abilities for crop production in the Santa Clara Area, Calif.

Estimated yields for soil rated in table 11 as—
Crop v v
ery . er

poor Poor | Fair | Good goog

Less More

Apricots, fresh: than— than—
Irrigated_ - ________ tons__ 0} 3 3-6 6-10 10
Nonirrigated_____ .- tons. _ O] 1% | 1%-3 3-5 5
Cherries, irrigated. .- __ tons_. O] 1 1-2% | 2%-5 5
Pears, irrigated._______ tons__ ] 6 6-10 | 10-15 15

Prunes, dried:

Irrigated- - ... _____ tons_ . ® 1 1-2% | 2%-4 4
Nonirrigated-.______ tons. _ (O] | %-1 1-2 2
Walnuts, jrrigated_ ____ tons. _ ® AR %1% 1%

Grapes, wine, fresh:
Irrigated - - . .. _____ tons._ m 21% | 214-5 5-9 9
Nonirrigated_______. tons__ Q) 1 1-2 2-4 4
Tomatoes, irrigated-___tons__ m 4 4-8 8-12 12
%pinach, irrigated.._..__ tons. _ 0 3 3-5% | 5%-8 8
eas:
Pole, irrigated______ tons 2__ ) 1% | 14-2% | 214-3% 3%
Bush, nonirrigated__tons 3__ ® ¥l ¥-1 1-1% 1%
Snap beans (string
beans), irrigated_____ tons._ ® 1 1-3 3-5 5
Cauliflower, irrigated__tons 3__ (O] 4 4-6 6-8 8
Celery, irrigated....__ tons 4__ M 8 8-12 12-16 16
Alfalfa hay, irrigated.__tons._ o 3% | 3%4~5 5-614 6%
Sugar beets, irrigated.__tons__ ™ 8 8-14 14-20 20
Barley, nonirrigated
100-1b. sacks an acre_._ O] 7 7-12 12-16 16
Grain hay, nonirrigated
tons an acre_._ O] %1 -1 | 114-2% 214
Pasture:
Ladino, irrigated ®
cow-acre-daysS__| ______._____ 200 |200-300 {300-400 | 400
Range, nonirrigated 7
cow-acre-days. .| Less than 5 | 5-15 15-25 | 25-50 50

1 Very low or no yields of commercial importance.

3 Weight is for peas and pods.

8 Cauliflower is generally packed in crates holding about 40 pounds.

¢ Celery is generally packed in crates holding about 65 pounds.

8 Ladino pasture consists of areas seeded and irrigated for pasture that has
Ladino clover as the main plant.

8 The term “‘cow-acre-days’’ is_used to express the carrying capacity or grazing
value of pasture or range lands. It equals the number of animal units to the acre
multiplied by the number of days of grazing. One animal unit is a mature cow,
steer, or horse, or five mature sheep.

7 Range pasture consists of hilly and mountainous, more or less open range
land, In the Santa Clara Area this includes natural forage of the valley floor.
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THE CAPABILITY CLASSIFICATION

By Ralph E. Nelson and Richard A. Wagner, Soll Sclentists, S8oil Conservation Service

Soils of the Santa Clara Area vary widely in profile, depth, slope,
degree of erosion, presence or absence of salts, wetness, nutrient
deficiencies, and other factors. These differences are reflected in the
232 different soil types and phases shown on the soil map of the Area.
These soils are grouped in the capability classification for ease in
discussing adapted uses and management practices.

The capability classification is a grouping of different kinds of soil
according to their susceptibility to deterioration, limitations in use,
and hence their conservation requirements in terms of use and manage-
ment. The classification levels, ranging from the most general to
the most specific, are the class, subclass, and unit.

CLASS

All soils are placed in eight broad capability classes. The grouping
is based on the degree of limitation and on general suitability for
agricultural use. The classes are designated by numerals (I to \yIII).
They range from class I, the best, most easily farmed soils, to class
V111, soils that have no value for cultivation, grazing, or forestry but
may be suitable for wildlife, recreation, or watershed protection.

Class I: Very good cultivable soils, from all points of view. They
are nearly level and do not erode readily. The soils are deep and
easy to work. They hold water well and are fairly well supplied
with plant nutrients. These soils are suitable for continuous culti-
vation under normal good management practices.

Class II: Good cultivable soils that have minor limitations if used
for continuous cultivation. Certain physical conditions make
them not quite so good as class I soils. They may be on a slight
slope, may be naturally wet and require drainage, or may have
reduced water-holding capacity. Each of these deficiencies either
limits the use of the soil in some way, or requires some special
management year after year.

Class I11: Moderately good cultivable soils that have major limita-
tions if used for continuous cultivation. They are more limited in
use than class II soils, and they have one or more natural features
that require special treatment. They may be more steeply sloping
than class IT soils, shallower in depth, coarser in texture, wetter,
or a combination of any of these factors.

Class IV: Fairly good soils, good enough for occasional cultivation
under careful management, but not suitable for continuous produc-
tion of cultivated crops. They are often too steep or too shallow
for continuous cultivation because of the danger of erosion.

Class V: Soils that are well suited to grazing or forestry. (No class V
soils occur in the Santa Clara Area.) They are not suited to culti-
vation because of stoniness or rock outcrop, wetness, overflow
hazard, or climatic limitation.

Class VI: Soils that are well suited to grazing or forestry but have
minor limitations in use because of shallow depth, moderately
steep slopes, excessive wetness that cannot be corrected, excessive
salts or alkali, and the like.
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Class VII: Soils that are fairly well suited to grazing or forestry but
have major limitations in use. Where these soils are very shallow
or very steep, they require extreme care to prevent erosion.

Class VIIT: Soils not suited to cultivation, grazing, or forestry. They
may be used for wildlife, recreational, or watershed purposes.
Usually these soils are extremely rough, steep, stony, sandy, wet,
severely eroded, or severely affected by salts or alkali.

SUBCLASS

The kinds of problems or limitations for the soils in any one of the
capability classes (except class I) may vary considerably. For example,
one area may be in class IT because of slope that creates an erosion
problem, while another may be in class II because of a drainage
problem. As the corrective practices for drainage problems are dis-
tinctly different from erosion control practices, it is useful to divide
the land-capability classes into subclasses. The division into sub-
classes is based on dominant kinds of limitations or hazards in use
and management. The four subclasses recognized are shown by a
lowercase letter following the Roman numeral for the class. TKey

are:

e=erosion, or slope, or both.

w=excessive water in the soil, or flood hazard.

s=unfavorable soil conditions such as shallowness, very coarse
or very fine texture, alkalinity or salinity, nutrient deficiencies,
and the like.

c=adverse climatic conditions (none recognized in this Area).

UNIT

The subclasses are further subdivided into capability units, which
are groups of soils that can be adapted to similar crops, need the same
kind of management practices, and can produce similar kinds and
amounts of vegetation. The capability unit shows the specific condi-
tions or combination of conditions that limit the use of the soil. The
kinds of soils within a capability unit may differ slightly in the details
of management practices and 1n crop yields. In range or woodland
areas the capability unit expresses the range or woodland site. The
capability unit is designated by an arabic number, and it follows the
lowercase letter that designates the subclass. In the Santa Clara
Area, the following capability-unit numerals are used:

1=erosion hazard, actual or potential.

2=yproblem or limitation resulting from wetness.

3=problem or limitation resulting from shallow soil depth.

4=problem or limitation resulting from very coarse soil texture,
excessive gravel, or rock outcrop.

5=problem or limitation resulting from very fine texture.

7=special nutrient problem or limitation. Includes the high-lime
or alkali soils of the valleys and the upland soils derived from
serpentine and related formations.

Plate 9 shows how the capability classification is used in the Santa
Clara Area.
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CAPABILITY CLASS I

Land suited to cultivation with few limitations in use

This capability class consists of well-drained soils more than 5 feet
deep that occur on recent alluvial fans and flood plains. Textures of
these soils range from fine sandy loam to silty clay loam. Perme-
ability ranges from moderately rapid to moderately slow.

The best agricultural lands of this county are in this capability
class. The soil profiles are relatively uniform except for that of Mocho
loam over Campbell and Cropley soils. This soil varies in degree of
stratification, but this does not seriously affect penetration of roots
and moisture.

The following soils are in this class:

Mocho clay loam, 1 to 3 percent slopes (Mk).

Mocho loam, over Campbell and Cropley soils, 1 to 3 percent slopes (Mo).
Mocho loam, 1 to 3 percent slopes (Mq).

Sorrento clay loam, {)to 3 percent slopes (Sr).
Sorrento fine sandy loam, 1 to 3 percent slopes (Ss).
Sorrento loam, 1 to 3 percent slopes (Su).

Sorrento silt loam, 1 to 3 percent slopes (Sv).
Sorrento silty clay loam, 0 to 2 percent slopes (Sw).
Yolo clay loam, 1 to 3 percent slopes (Ya).

Yolo fine sandy loam, 1 to 3 percent slopes (Yb).
Yolo loam, 1 to 3 percent slopes (Yg).

Zamora clay loam, 1 to 3 percent slopes (Zb).

Zamora gravelly clay loam, 1 to 3 percent slopes (Ze).
Zamora silty clay loam, 1 to 3 percent slopes (Zf).

Use and management.—The soils of capability class I are highly
productive. Fertilization, mainly with nitrogen, is necessary for
maximum returns. All crops suited to the climate of the county are
adapted to these soils. Grapes, deciduous fruits, nuts, and pasture
are grown under irrigation. Good management is necessary to main-
tain a high level of production.

Organic matter is maintained by including a green-manure crop in
the rotation every 3 to 5 years. Irrigated pasture, hay, or a seed
crop of legumes or grasses may be used in the rotation. All crop
residue should be returned to the soil. Irrigated pastures should
receive good management, such as rotation grazing, and should be
fertilizef for maximum forage production.

In orchards and vineyards, a green-manure cover crop should be
fertilized and seeded in the fall. g;he residue should be retained on or
near the surface in the spring. This will help maintain organic matter
and protect against puddling during the rainy season.

These soils may be irrigated by furrow, border, contour-basin, or
sprinkler irrigation systems. The length of runs for furrows, borders,
or basins and the rate of application by sprinklers will vary with soil
textures, the head of water, and the slope. The soil profiles are deep
and cause no difficulty in land leveling. Frost may occasionally be a

problem.
CAPABILITY CLASS I

Capability unit ITe-1: Land suited to cultivation with moderate risk of
erosion damage because of slopes that range from 3 to 6 percent

The soils are well drained and more than 5 feet deep. They occur
on recent alluvial fans and flood plains. Textures of these soils
ranse from loam to clay loam. Permeability ranges from moderate to
moderately slow.
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The soils of this capability unit are similar to those of class I, except
that they occur on gentle slopes that have more rapid runofl and
greater crosion hazard. These soils have no unusual problems of
droughtiness, moisture penetration, or drainage. A few of them have
gravel throughout the profile. These soils occur in or next to the
valley floor. The following soils are in this unit:

Cropley clay loam, 3 to 6 percent slopes (Ct).

Cropley clay loam, over Milpitas clay loam, 3 to 6 percent slopes (Cu).
Cropley gravelly clay loam, 3 to 6 percent slopes (Cw).

Dublin clay loam, 3 to 6 percent slopes (Dk).

Kitchen middens (Ka).

Mocho loam, over Cropley and Zamora clay loams, 3 to 6 percent slopes (Mp).
Yolo loam, 3 to 6 percent slopes (Ye).

Zamora clay loam, 3 to 6 percent slopes (Za).

Zamora gravelly clay loam, 3 to 6 percent slopes (Zc).

Use and management.—The soils of this capability unit are suitable
for a wide range of row crops, deciduous orchards, including fruits and
nuts, vineyards, hay, and irrigated pasture. They present minor
management problems in the irrigation of slopes, and some hazard of
erosion unless precautions are taken. Sheet erosion may be controlled
by cross-slope tillage, stubble mulching, or similar easily applied
measures. Concentrated drainage from canyons and higher lying
areas may require water diversion and disposal to prevent gullying.

Irrigation may be by furrow, border, or sprinkler system. The
irrigation system should be planned and water application controlled
so as to avoid erosion. A system for collecting excess water and
conducting it to & safe outlet is necessary. The management practices
discussed under class I for maintaining soil productivity apply to this
unit. Deep cuts can be made when leveling the land or smoothing
slope irregularities, because the soil profiles are deep.

Capability unit IIe~3: Land suited to cultivation with moderate risk of
damage or limitation in use because of slope, compact subsoil, and
gravel

These are moderately well drained soils, 3 to 5 feet deep, on older
terraces. Textures range from gravelly loam to clay loam. Per-
meability ranges from moderately rapid in those soils that contain
much gravel to moderately slow in the finer textured types.

These soils occur on older terraces near Madrone. Areas of
Milpitas soils, which have a dense claypan, lie next to these soils.
Small areas of Milpitas soils may be included within the larger areas
of Pleasanton soils. The normal fertility level of the Pleasanton
soils is lower than that of the soils in class I. The following soils
make up this unit:

Pleasanton clay loam, 3 to 6 percent slopes (Pe).

Pleasanton gravelly loam, gently sloping, 3 to 8 percent slopes (Ph).
Pleasanton gravelly loam, undulating, 3 to 10 percent slopes (Pm).
Pleasanton loam, 3 to 10 percent slopes (Pr).

Use and management.—These soils must be fertilized and carefully
managed to get good yields. A fairly wide range of crops may be
grown, although deep-rooted crops like the deciduous orchards
common to the Area are sometimes affected by the excess gravel or
co.rlnpact,ed subsoil. Tree crops do not grow as well as those on class I
soils,
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Irrigation water is available in most areas where the Pleasanton
soils are found. Sprinkler irrigation systems are best because of the
slope and because the gravel spots in many fields cause considerable
variation in permeability. Irrigation may also be done by cross-slope
furrows on grades, although sprinkler irrigation gives better control
of amount and distribution of water. A sprinkler system will also
help to avoid the development of waterlogged spots or loss of water
through deep percolation.

These soils are in slightly elevated positions and are somewhat
more free of frost than the basin soils. They occur on slopes ranging
from 3 to 10 percent. They are subject to sheet erosion during heavy
rains, and a diversion system for collecting and safely disposing of
rainwater is desirable. A green-manure crop will help to protect the
goil from erosion and to maintain organic matter and soil structure.
All crop residue should be returned to the soil except diseased tree
prunings. If cereals are grown, the stubble should remain on the
surface to help reduce soil and water losses.

Capability unit ITw-2: Land suited to cultivation with moderate limita-
tions in use because of wetness

These are soils from 3 to 5 feet or more deep in the flood plains and
basins. Textures range from sandy loam to silty clay. Permeability
ranges from moderate to slow,

hese soils have developed under conditions of slow or very slow
surface runoff and high ground-water levels. Since the development
of large-scale pumping for irrigation in the Area, most of the soils
are now considerably %etter drained than they were naturally. The
Campbell and Orestimba soils occasionally contain small areas of
slight alkali that adversely affects soil structure and moisture penetra-
tion. The Sorrento clay loam over Sunnyvale clay contains small
to moderate accumulations of lime in the subsoil. This produces a
characteristic discoloration of leaves of plants and trees known as
lime-induced chlorosis. The Mocho soils over clay were placed in this
unit because the clay subsoil frequently causes poor drainage by
restricting the downward movement of water.

The following soils are in this unit:

Campbell clay loam, 0 to 1 percent slopes (Ca).

Campbell silty clay, 0 to 1 percent slopes (Cb).

Campbell silty clay, over basin clays, 0 to 1 percent slopes (Cc).
Cropley clay loam, 1 to 3 percent slopes (Cv).

Cropley gravelly clay loam, 1 to 3 percent slopes (Cx).

Dublin clay loam, 1 to 3 percent slopes (DI).

Mocho clay loam, over basin clays, O to 1 percent slopes (Mi).
MOK";_O) clay loam, over Cropley and Campbell soils, 1 to 3 percent slopes
Mc(mhjo fine sandy loam, over basin clays, 0 to 1 percent slopes (MI).
Mocho loam, over basin clays, 0 to 1 percent slopes (Mn).

Mocho sandy loam, over basin clays, 0 to 1 percent slopes (Mr).
Orestimba clay loam, 0 to 1 percent slopes (Of).

Orestimba silty clay loam, 0 to 1 percent slopes (Og).

Sorrento clay loam, over Sunnyvale clay, 0 to 1 percent slopes (Sp).
Sunnyvale clay loam, 0 to 1 percent slopes (Sy).

Yolo loam, over Clear Lake clay, 0 to 1 percent slopes (Yf).

Use and management.—These are good soils, but in use they have

minor problems of delayed tillage, water disposal, and irrigation.
Best suited to these soils are irrigated pasture, hay, grain, and row
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crops. Except for pears, orchard crops are not well suited unless
drainage is improved. Prunes and apricots with adapted root stocks
are sometimes grown. Because of their low position and imperfect
drainage, these soils tend to collect excess water from higher lying
lands. Such water should be diverted into suitable outlets. Mole
drains, open drains, and tile drains may be used to remove excess
water.

These soils are productive, and good yields may be expected. Irri-
gation must be controlled to prevent ponding and waterlogging.
Sprinkler irrigation systems can best control the quantity of water
applied. Furrow irrigation should be carefully managed because too
much water may bring on lime-induced chlorosis. The problem of
lime-induced chlorosis may be partially or completely overcome by
improvement of the drainage and by the application of various iron
compounds to the crop.

To maintain soil fertility and good soil structure, a crop rotation
that includes a grass-legume crop every 3 or 4 years should be used. A
green-manure crop will add needed organic matter. If a tillage pan
exists, subsoiling will improve soil permeability.

Where the Orestimba and Campgell soils contain slight alkali, they
may be improved by the use of soil amendments, by leaching, and by
providing adequate drainage.

Capability unit IIw-5: Land suited to cultivation with moderate limita-
tions in use owing to wetness and texture

These nearly level soils in or near the basins are more than 5 feet
deep. Their clay textures make them slowly permeable.

Except for finer texture, these soils are like those in capability unit
ITw-2, and except for more gentle slopes they are like the soils in
capability unit IIe-5. The very fine texture of these soils makes
their internal drainage slow. The Clear Lake, Cropley, and Edenvale
soils have slight to moderate amounts of lime in the subsoil. In
combination with the restricted drainage, this may cause chlorosis in
plants. The following soils are in this unit:

Clear Lake clay (adobe), 0 to 1 percent slopes (Cm).
Cropley clay (adobe), over Milpitas clay loam, 1 to 3 percent slopes (Cr).
Cropley clay (adobe), 1 to 3 percent slopes (Cs).

Dublin clay (adobe), 1 to 3 percent slopes (Dh).
Edenvale clay (adobe), 1 to 3 percent slopes (Eb).

Use and management.—These are good soils, but they have problems
in management because of the very fine texture and drainage. These
soils are generally very hard to work when dry, and they puddle if
cultivated while wet. It is important to cultivate these soils at the
proper moisture content.

Crops best suited to these soils are grain, grain hay, and truck crops.
Yields are generally good. Of the deciduous fruit trees in the Area,
pears are best adapted to these soils. Apricots and prunes are some-
times grown, Where lime-induced chlorosis is a problem, improved
drainage and application of iron compounds directly to the crop will
bring improvements.

The management practices discussed for soils of capability unit
Hw—2 also apply to these soils.
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Capability unit Ile-6: Land suited to cultivation with moderate risk of
erosion because of slope and some limitations in use because of very
JSine texture

These soils near basin areas or along the lower edge of alluvial fans
and flood plains are more than 5 feet deep. They are clay textured
and slowly permeable.

Root growth in these soils is moderately limited because of the
retarded penetration of water. Surface drainage is good, but internal
drainage 18 slow. The soils of this capability unit are similar to those
of the IIw-5 unit, except that they have more slope and better surface
drainage. Soils 1n this unit are:

Cropley clay (adobe), 3 to 6 percent slopes (Cp).

Dublin clay (adobe), 3 to 6 percent slopes (Dg).
Edenvale clay (adobe), 3 to 8 percent slopes 55 a).

Use and management.—These soils are best suited to grain, grain
hay, and irrigated pasture. With care in management, prunes,
apricots, and truck crops also can be grown. Because of the very fine
texture of these soils, maintenance of good soil structure is important.
This may be done by growing green-manure crops. Those practices
discussed for capability unit ITw—2 also apply to this unit.

Water erosion may be a problem, owing to the slope. This can be
prevented by careful management of irrigation water, diversion of
excess water from higher Iying lands, cross-slope cultivation, and uti-
lization of crop residue on the land. In orchards, annual diversion
ditches with protected outlets will retard erosion.,

Capability unit IIs-3: Land suited to cultivation with moderate limita-
tions in use because of compact subsoil and gravel

These soils on the nearly level terraces are from 3 to 5 feet in depth.
Textures range from loam to clay loam. Permeability ranges from
mglderate in the gravelly soils to moderately slow in the finer textured
soils.

A compact subsoil that frequently contains imbedded gravel is the
main difference between these soils and those of class I. The soils are
also similar to those of capability unit IIe-3, except that these IIs-3
soils are nearly level. Gravelly spots that have a very low water-
holding capacity are common. These very gravelly areas often occur
in long stringers paralleling the main valley. Most of the Pleasanton
soils are near Morgan Hill and Madrone. To the north, the Pleasanton
soils grade into more recent soils of the Yolo and related series. To
the south and east, the Pleasanton soils merge with older Milpitas
soils that have a denser and better developed subsoil. The following
soils are in this unit:

Pleasanton clay loam, 1 to 3 percent slopes (Pf).
Pleasanton gravelly clay loam, 1 to 3 percent slopes (Pg).
Pleasanton gravelly loam, 1 to 3 percent slopes (Po).

Pleasanton loam, cobbly subsoil, 1 to 3 percent slopes (Pp).
Pleasanton loam, 1 to 3 percent slopes (Ps).

Use and management.—Like the soils of capability unit ITe-3, these
soils are suited to a fairly wide range of crops. Some varieties of
orchard trees cannot be grown because of the depth limitation.
Sprinklers are the best irrigation systems because the soils are limited
in depth and may contain gravel. Where fields are more uniform in
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texture and depth, a furrow or contour-check irrigation system may
be adequate. If & furrow or contour-check irrigation system is used,
a disposal system for tailwaters should be provided.

Other good soil management practices are needed to maintain soil
structure and soil fertility. Rotations that contain row crops should
include a green-manure crop every 2 to 4 years. Other methods for
soil improvement include the use of a grass-legume seeding or & hay
crop in the rotation, and the return of crop residues to the soil.
Manure should be applied when available. A cover crop, planted and
fertilized in the fall and retained on or near the soil surface in the
spring, is beneficial to orchards and vineyards.

Capability unit 11s—4: Land suited to cultivation with moderate limita-
tions in use because of gravel content

These soils on recent alluvial fans and flood plains are more than 5
feet deep. Textures range from moderately coarse to medium
ravelly. Permeability ranges from rapid to moderate. The water-
%olding capacity and fertility of these soils are reduced as the gravel
content increases. Gravel may be present only in the surface soil or
it may occur throughout the soil profile. These soils may also be
stratified throughout with layers of sand and gravel. Roots and
water may penetrate to great depth in these soils. The following soils
are in this unit:
Mocho gravelly loam, 1 to 3 percent slopes (Mn).
Sorrento gravelly loam, 1 to 3 percent slopes (St).
Yolo gravelly fine sandy loam, 1 to 3 percent slopes (Yc).

Yolo gravelly loam, 1 to 3 percent slopes (Yd).
Mocho soil, undifferentiated, 1 to 3 percent slopes (Ms).

Use and management.—These soils are suited to a wide range of
crops, although dry-farmed crops may not produce well on the more
gravelly soils. Under irrigation and moderate fertilization, good

ields may be obtained. Applications of irrigation water must be
f'ight and frequent to prevent loss of water by deep percolation.
Water can best be applied by using a sprinkler irrigation system. If
furrow or border irrigation is used, short runs should be used to prevent,
excessive percolation and leaching of the soil.

All crops respond well to nitrogen fertilizers, and they may also
respond to phosphorus fertilizers. Winter cover crops are good and
are commonly used in orchards. Cover crops and green-manure
crops help maintain good soil structure and fertility, and they bring
better response of these soils to fertilizers. All crop residue should
be returned to the soil. Frost protection may be necessary for
almonds, apricots, and cherries.

Capability unit I11s-7: Land suited to cultivation with moderate limita-
tions in use because of wetness and slight amounts of alkali

These soils on the level basin or near-basin areas on the valley floor
are 3 to 5 feet or more deep. Textures range from loam to silty clay
loam. Permeability ranges from moderate to moderately slow.

The salts present in these soils are both free (saline) and combined
(alkali). These salts often affect the soil structure. When wet the
soil surface frequently seals and impedes further water penetration.
When the soil is drying, a crust may form on the surface and hamper
emergence of seedlings. The following soils are in this unit:
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Campbell clay loam, 0 to 1 percent slopes (slight alkali) (Ca).

Mocho clay loam, over basin clays, 0 to 1 percent slopes (slight alkali) (Mi).
Mocho clay loam, 1 to 3 percent slopes (slight alkali) (Mk).

Mocho loam, over basin clays, 0 to 1 percent slopes (slight alkali) (Mn).
Mocho loam, 1 to 3 percent slopes (slight alkali) (Mq).

Orestimba clay loam, 0 to 1 percent slopes (slight alkali) (Of).

Orestimba silty clay loam, 0 to 1 percent slopes (slight alkali) (Og).

Use and management.—These soils are suited to irrigated pasture,
row crops, hay, and grain. Yields may be improved by removal of
excess salt and by improving drainage. Orchard fruits, except pos-
sibly pears, are not well suited to these soils.

To prevent the soil surface from sealing and to allow better control
of placement and quantity of water, sprinkler irrigation systems are
used. When drainage is improved, the alkali may be removed by
leaching. To help remove the alkali, it may be necessary to apply
gypsum or some other soil amendment as determined by soil tests.

Good soil management practices, such as those discussed for class
T land, apply to these soils. Tillage pans, which form easily in these
soils, can be broken up by subsoiling.

CAPABILITY CLASS Il

Capability unit IIle-1: Land suited to cultivation with severe risk of
erosion damage because of slopes that range from 3 to 20 percent

These soils are from 20 to 36 inches deep. They occur on the lower
lying uplands or on mountain ridges. Textures e from sandy
loam to clay loam, and permeability ranges from moderate to mod-
erately slow.

These soils have formed in the uplands over sedimentary rock.
They have moderate water-holding capacity and are well drained.
Their slopes range from 3 to 20 percent. When these soils are left
bare during the rainy season, severe erosion may result. This is
especially true of the Hugo soils, which are often used for orchards.
These Hugo soils are found on the west side of the valley under an
annual rainfall averaging about 50 inches. The Los Gatos soils also
occur on the west side of the valley, but they have a native cover of
coniferous trees and brush. The Vallecitos soils on the eastern slope
of the valley are grass covered. Because of the relatively high eleva-
tion at which some of these soils occur, the winter climate is more
severe than that of the valley bottom, and there are occasional snows
and heavy frosts.

The following soils are in this unit:

Hugo clay loam, moderately eroded, 10 to 20 percent slopes (Hd).
Hugo clay loam, slightly eroded, 3 to 20 percent slopes (He).
Hugo loam, moderately eroded, 10 to 20 percent slopes (Hh).
Hugo loam, slightly eroded, 3 to 20 percent slopes (f‘lel).

Hugo sandy loam, slightly eroded, 10 to 20 percent slopes (Ho).
Los Gatos clay loam, slightly eroded, 10 to 20 percent slopes (Ld).
Vallecitos clay loam, slightly eroded, 10 to 20,percent slopes (Vd).

Use and management.—These are fairly good soils. They are best
suited to range and forest but are also suited to hay, grain, and some
orchard trees and vineyards. Fertilizers that contain nitrogen and
phosphorus are beneficial.

Major soil conservation practices will be needed to prevent sheet
and gully erosion caused by slope. All tillage and planting should
be on the contour or across the slope. On land used for grain or hay,
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a green-manure crop should be planted every 3 or 4 years. All cro
residue should be returned to the soil. Grain and hay stubble, if
allowed to remain on the surface, will greatly aid in the reduction of
sheet erosion. In orchards, an annual cover crop should be planted
and fertilized. Cover crops help to prevent erosion during the rain
geason and add needed organic matter to the soil. If water is avail-
able, cover crops should be irrigated to start early growth.

If irrigation is practiced, sprinkler systems are best because of the
slopes. Waterways and protected outlets should be provided. Sub-
soilii(lg on the contour when the soil is dry will help increase water
intake.

Brush control may be needed, especially on the Los Gatos and
Hugo soils, if more intensive land use is planned.

Capability unit IIle~3: Land suited to cultivation, with severe risk of
erosion damage because of slope, and with limitations in use because
of depth

These soils are from 10 to 36 inches deep. They occur on old ter-
races. Textures range from loam to clay loam, and permeability
ranges from moderate to moderately slow.

hese soils have slopes of 3 to 10 percent and a tight claypan at
depths of 10 to 36 inches. The surface soils are readily penetrated by
roots and water, but the claypan is a barrier to both roots and mois-
ture. Irrigation water or rainfall that exceeds the water-holding
capacity of the surface soil will cause rapid surface runoff and tempo
rary waterlogging. If the soils are bare during the rainy season, severe
erosion will result.

The Saratoga-Positas loams, deep, are somewhat deeper above the
claypan. They have been placed in this unit because of their similarity
to others of the unit in soil profile and management needs. The
normal fertility level of these soils is often low. The following soils
are in this unit:

Milpitas clay loam, 3 to 10 percent slopes (Mf).

Milpitas loam, 3 to 10 percent slopes (Mg).

Ohmer clay loam, 3 to 10 percent slopes ?Oa).

Ohmer gravelly clay loam, 3 to 10 percent slopes (Oe).
Positas-Saratoga loams, 3 to 10 percent slopes (Pv).

Positas-Saratoga loams, slightly eroded, 3 to 10 percent slopes (Px).
Saratoga-Positas loams, deep, slightly eroded, 3 to 10 percent slopes (Sc).
Saratoga-Positas loams, 3 to 10 percent slopes (Se).

Use and management.—These soils have major problems in use be-
cause of their slope and the limited depth of usable soil material.
Crops best suited are irrigated pasture, grain, and hay. Deep-rooted
tree crops are not well suited. Winter-growing crops such as grain and
hay make good use of the available moisture.

Irrigation must be carefully controlled to avoid saturation of the
soil above the claypan. Saturation may cause root rot and leaching of
plant nutrients. These soils are best suited to sprinkler irrigation
systems, although furrow irrigation will be satisfactory when alined
on about 0.5 percent grade.

Good soil management practices discussed for capability unit ITIe-1
also apply to these soils. These include rotation of cultivated crops
with grasses and legumes, returning of crop residue to the soil, use of
green manure, and cross-slope cultivation.
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These soils, in spite of gentle slopes, erode easily if allowed to remain
bare during winter. When good soil structure deteriorates, these soils
erode more easily. Soil structure may be destroyed by overworking
the dry soil, or by working when too moist. Because of soft subsoil
and substratum materials, these soils tend to gully readily in swale
areas and water outlets. To prevent gullying, all water outlets and
channels should be protected. On longer slopes, diversion ditches are
nee{ied to intercept surface water and lead it to suitable ditches or
outlets.

Capability unit IIle-5: Land suited to cultivation with severe risks of
erosion damage because of slopes that range from 10 to 356 percent

The soils are from 20 to 60 inches deep. Textures range from clay
loam to clay. When wet the soils are slowly permeable. They tend
to form large cracks when they dry. The soils are relatively stable
against sheet erosion. They occur on moderate slopes of the uplands
and are underlain by softly consolidated rock.

The soils of this unit are similar to those of capability unit I1Te-1
but are finer textured. The following soils are in this unit:

Altamont clay, slightly eroded, 10 to 20 percent slopes (Ah).

Altamont clay loam, 10 to 20 percent slopes (Am).

Ayar clay, 10 to 35 percent slopes (Ar).

Berryessa-Altamont clays, slightly eroded, 10 to 20 percent slopes (Bf).
Cayucos clay, slightly eroded, 10 to 20 percent slopes (Ch).

Climax clay (adobe), slightly eroded, 10 to 20 percent slopes (Co).
Hovey clay, 10 to 20 percent slopes (Ha).

Hovey clay, slightly eroded, 10 to 20 percent slopes (Hb}.

Sobrante clay, slightly eroded, 10 to 35 percent slopes (S).

Use and management.—The soils of this capability unit have high
water-holding capacity. Grain and grain hay are well suited. Or-
chards, irrigated pasture, and row crops are not so well suited. Many
nonirrigated orchards, however, are growing near Alum Rock and
Mount Pleasant. Some of the soils occur in extensive grassland areas
and are used for grazing.

Because of the strong slopes, sprinklers are the best means of irriga-
tion. The good soil management practices given for capability unit
ITIe-1 also apply to this unit.

Capability unit I1Tw-5: Land suited to cultivation with severe limitations
in use because of poor drainage

The soils are from 20 to 60 inches deep, fine textured, and slowly
%ermeable. They occur in nearly level basin areas, mostly near Alviso.
he textures range from silty clay to clay. They are free of alkali.
The subsoil, and in some cases the surface soil as well, has a high
content of lime. The high lime content, combined with the poor drain-
age, often causes lime-induced chlorosis, particularly in orchards.
The general lowering of the water table in the valley has improved the
drainage and resulted in a wider crop suitability than formerly existed.
The soils of capability unit IIIw—5 are more poorly drained than soils
of unit IIw-5, but they are otherwise similar. The following soils are
in this unit:
Alamitos clay, 0 to 1 percent slopes (Aa).
Castro clay, 0 to 1 percent slopes (Cd).

Castro silty clay, 1 to 3 percent slopes (Ce).
Pescadero clay (:i.dobe), 0 to 1 percent slopes (Pc).

376177—88——11
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Pescadero clay, 0 to 1 percent slopes (Pd).
Sunnyvale clay, 0 to 1 percent slopes (Sx).

Use and management.—'The soils are best suited to irrigated pasture,
hay, and grain. Some row crops and truek crops are also suited, Or-
chards are not suited, Drainage can be improved by the diversion of
runoff from higher lands and by avoiding overirrigation. The low-
lying position makes drainage diffieult. The good soil management
practices described for capability unit I1le—1 also apply to these soils.

Capability unit ITTw-7: Land suited to cultivation with severe limita-
thons in use because of poor drainage and alkali problems

The soils are fine textured, slowly permeable, and 3 to 5 feet or more
in depth. They occur in basin areas that are subject to frost. Tex-
tures range from clay loam to clay. The soils of this unit are similar
to those of unit ITIw—5, but they contain slight to moderate amounts
of alkali. They are also similar to those of capability unit I1Is-7,
except that they have finer texture and contain less alkali. Bay-
shore clay loam is included in unit ITTw—7 because of its high lime
content. The following soils are in this unit:

Bayshore clay loam, 1 to 3 percent slopes (Bbj.

Castro clay, 0 to 1 percent slopes (slight alkali) (Cd).

Castro silty clay, 1 to 3 percent slopes (slight alkali) (Ce).

Clear Lake clay (adobe), 0 to 1 percent slopes (slight alkal) (Cm).
Orestimba silty clay loam, 0 to 1 percent slopes (moderate alkali) {Og).
Pescadero clay (adobe), 0 to 1 percent slopes (slight alkali) (Pc).
Pescadero clay, 0 to 1 percent slopes (slight alkali) (Pd).
Sunnyvale clay, 0 to 1 percent slopes (slight alkali) (Sx).

Use and management.—The soils are best suited to irrigated pasture,
hay, and grain. Some row crops and truck crops are also suited.
Orchards are not suited.

The soils should be drained and leached. Gypsum or sulfur should
be added to assist in alkali removal. The good soil management
practices described for capability unit 11Te—1 also apply to these soils.

Capability wnit 111s—8: Land swited to cultivation with severe lLimata-
tions in use beeause of claypan subsoils

The surface soils are from 10 to 36 inches deep, of loam to clay
loam texture, and lie over subsoils of very slow permeability. They
occur on nearly level old terraces. The surface soils are readily
penetrated by roots and water, but the subsoils are almost impervious
to roots and water. Soils of this unit are siilar to the soils of unit
I11e-3, but they differ in being on more gentle slopes. The following
soils are in this unit:

San Ysidro clay loam, 1 to 2 percent slopes (Sa).
Ban Ysidro loam, 1 to 2 percent slopes (Sb).
Zazrzleélia gravelly elay loam, over San Ysidre elay loam, 1 to 3 pereent slopes

Use and management.—These soils are best suited to shallow-rooted
crops such as irrigated pasture, hay, grain, and some row crops.
Orchard crops are poorly suited. Irrigation should be carefully con-
trolled to prevent saturation of the soil above the claypan. Periodic
subsoiling 1s sometimes needed to shatter tillage pans. Care must be
taken in subsoiling orchards so as not to prune the tree roots too much.
The soils are easily trampled, so they should not be grazed when wet.
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Cover c‘x(ﬁ)s and green-manure crops are needed to maintain organic
matter. crop residues should be returned to the soil. The soils
respond well to nitrogen and phosphorus fertilizers.

Capability unit I1Is-7: Land suited to cultivation with severe limita-
tions in use because of moderate alkali and poor drainage

The soils are from 3 to 5 feet or more in depth. The textures range
from sandy loam to clay loam. The soils occur in nearly level basin
areas near the outlets of Coyote and Guadelupe Creeks. The Mocho
soils are recent alluvial material over old basin clay. The Bayshore
soil was included in this unit because of its very high lime content and
low-lying position. There is no economical way to remove the excess
lime. Soils of this unit are similar to those of unit IIIw—7 but have
coarser textures and contain more alkali. The following soils are in
this unit:

Bayshore olay loam, 3 to 5 percent slopes (Ba).
Mocho clay loam, over basin clays, 0 to 1 percent slopes (moderate alkali)

Mi).
M(()Ohg loam, over basin clays, 0 to 1 percent slopes (moderate alkali) (Mn).
M?ﬁu; sandy loam, over basin clays, 0 to 1 percent slopes (moderate alkali)
r).

Use and management.—The high lime content and the moderate
amounts of alkali salts narrow the choice of suitable crops. The
soils are suited to irrigated pasture, hay, grain crops, and to some row
crops after drainage has lowered the aﬂ&li content. Reclamation
seldom is advanced enough to permit growing of orchards. When
not drained, the soils support native salt-tolerant plants suited to
limited grazmi.

Irrigation should be carefully controlled to avoid movement of
alkali into the root zone. The land should be well leveled to avoid
wet spots. After suitable drainage is established, the soils can be
leached to a lower alkali content, if gypsum and sulfur are added.
Water should be tested to determine its suitability for leaching. The
high content of lime in the soils may cause lime-induced chlorosis.
Thgb lapplica.tion of soluble iron compounds will help to control this
problem.

All crop residues should be returned to the soil. Grasses and
legumes in the rotation will help to maintain organic matter.

CAPABILITY CLASS IV

Capability unit IVe—1: Land suited to occasional or limited cultivation,
with severe risk of erosion damage because of slopes that range from
20 to 35 percent.

The soils are from 10 to 36 inches deep over sandstone orshale.
Textures of the soils range from sandy loam to clay loam. The sandy
loam soils are somewhat droughty. They are well drained, strongly
sloping, and moderately permeable. The Vallecitos and Gaviota
soils occur on the east side of the Santa Clara Valley, and the Hugo
and Los Gatos soils occur on the west side. The Vallecitos and
Gaviota soils have a cover of grass, oaks, and scattered brush. The
Hugo soils are timber covered or have been cleared. The Los Gatos
soils are often heavily brush covered and are of little value for grazing.
The soils of ct:ﬁa.bility unit IVe~1 are similar to, but steeper than, the
soils of capability unit IIle-1. The following soils are in this unit:
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Gaviota gravelly loam, 20 to 35 percent slopes (Ga).

Gaviota gravelly loam, moderately eroded, 20 to 35 percent slopes (Gb).
Gaviota loam, 20 to 35 percent slopes (Gk).

Gaviota loam, moderately eroded, 20 to 35 percent slopes (Gl).
Gaviota loam, slightly eroded, 20 to 35 percent slopes (Gm).

Hugo clay loam, slightly eroded, 20 to 35 percent slopes (Hc).

Hugo loam, moderately eroded, 20 to 35 percent slopes (Hf).

Hugo loam, slightly eroded, 20 to 35 percent slopes (Hg).

Hugo sandy loam, moderately eroded, 20 to 35 percent slopes (Hm).
Hugo sandy loam, severely eroded, 10 to 20 percent slopes (Hn).

Los Gatos clay loam, 20 to 35 percent slopes (La).

Los Gatos clay loam, moderately eroded, 20 to 35 percent slopes (Lb).
Los Gatos clay loam, slightly eroded, 20 to 35 percent slopes (Lc).
Vallecitos clay loam, 20 to 35 percent slopes (Va).

Vallecitos clay loam, moderately eroded, 20 to 35 percent slopes (Vb).
Vallecitos clay loam, slightly eroded, 20 to 35 percent slopes (Vc).
Vallecitos loam, slightly eroded, 20 to 35 percent slopes (Vg).

Use and management.—The soils are well suited to a rotation con-
sisting of hay, grain, and grass. Grass should be on the soils 3 years
out of 5. The soils are frequently used for orchards. Vineyards are
also grown on the west side of the valley. Orchards and vineyards
require intensive soil conservation practices, such as use of fertilized
and seeded fall cover crops or of a fertilized continuous cover crop.
Long slopes need stripcropping and diversion terraces. All tillage
should be as nearly on the contour as possible. If water is available,
the soils can be used for irrigated pasture. Irrigation by sprinklers
is necessary to avoid soil erosion.

In large part, the soils of this capability unit are used for grazing.
The use ang management of grazing land 1s similar to that discussed
under capability unit VIe-1. The Hugo soils are well suited to
%)festry. Forest management is also discussed under capability unit

e-1.

Capability unit IVe-3: Land suited to occasional or limited cultivation,
with severe risk of erosion damage in use because of slopes that range
from 10 to 20 percent and shallow soil depth over claypan

These soils are from 10 to 36 inches deep. They occur over clay-
pan or partially cemented subsoils on terraces in the foothills around
the edge of the Santa Clara Valley. Slopes are strong. Textures
range from loam to silty clay, and permeability ranges from moderate
to moderately slow. The Pleasanton and Saratoga-Positas soils
often have gravel throughout their profile and may be somewhat
droughty and lower in fertility than the rest.

Soils in this unit will gully more severely than those of unit IVe-1,
because of their soft partly cemented subsoils. The following soils
are in this unit:

Azule silty clay, 10 to 20 percent slopes (Aw).

Azule silty clay, slightly eroded, 10 to 20 percent slopes (Ax).

Milpitas loam, slightly eroded, 10 to 20 percent slopes (Mh).

Ohmer clay loam, 10 to 20 percent slopes (Oc).

Ohmer clay loam, slightly eroded, 10 to 20 percent slopes (Od).

Pleasanton gravelly loam, slightly eroded, 8 to 20 percent slopes (Pn).
Positas-Saratoga gravelly loams, 10 to 20 percent slopes (Pt).
Pos'iata,s-Saratoga gravelly loams, moderately eroded, 10 to 20 percent slopes

u).
Positas-Saratoga loams, slightly eroded, 10 to 20 percent slopes (Pw).
Saratoga-Positas loams, deep, slightly eroded, 10 to 20 percent slopes (Sd).
Saratoga-Positas loams, 10 to 20 percent slopes (Sh).
Saratoga-Positas loams, slightly eroded, 10 to 20 percent slopes (Sk).
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Use and management.—These soils are best suited to grazing.
They can be cultivated for grain and grain hay if handled with care.
If - used for hay and grain, they shmﬁlc‘l be planted to a grass-and-
legume cover 4 out of 5 years. All crop residue should be returned to
the soil. A few orchards are grown on these soils, but they generally
produce little,

Long slopes that may collect large quantities of water should be
interrupted by stripcropping and by diversion terraces. Cross-slope
cultivation should be practiced.

When these soils are used for grazing, a perennial protective plant
cover should be maintained. usmﬁ ood range management,
more and better quality feed will be ava a,gle, and at the same time,
the plants will protect the range for continuous use. Adapted
rangeland management practices are discussed under capability
unit VIe-1.

Capability unit IVe~6: Land suited to occasional or limited cultivation
with severe risk of erosion damage in use, because of fine textures
and slopes that range from 20 to 35 percent

Most of these soils are from 3 to 5 feet deep over soft calcareous
sandstone and shale. The Climax soils occur over basic volcanic
rock. Soil textures range from clay loam to clay, and the soils have
slow permeability, high water-holding capacity, and rapid surface
drainage. The soils are relatively stagle, ut their moderately steep
slopes are a potential erosion hazard.

'ths unit occurs mainly on the east side of the valley and has an
annual grass cover. The following soils are in this unit:

Altamont clay (adobe), slightly eroded, 20 to 35 percent slopes Ab).
Altamont clay, 20 to 35 percent slopes (Ae).

Altamont clay, moderately eroded, 20 to 35 percent slopes (Af).

Altamont clay, slightly eroded, 20 to 35 percent slopes (Ag).

Ayar clay, moderately eroded, 20 to 35 percent slopes (Aog.

Ayar clay, slightly eroded, 20 to 35 percent slopes (Ap).

Berryessa-Altamont clays, 20 to 35 percent slopes (Bc).

Berryessa-Altamont clays, moderately eroded, 20 to 35 percent slopes (Bd).
Berryessa-Altamont clays, slightly eroded, 20 to 35 percent slopes (Be).
Be(ré'ﬁessapAltamont gravelly clays, slightly eroded, 20 to 35 percent slopes

Cayucos clay, 20 to 35 percent slopes (Cf).

Cayucos clay, slightly eroded, 20 to 35 percent slopes (Cg).

Cayucos clay loam, 20 to 35 percent slopes (Ck).

Cayucos clay loam, slightly eroded, 10 to 20 percent slopes (Cl).

Climax clay (adobe), moderately eroded, 20 to 35 percent slopes (Cn).

Diablo clay, moderately eroded, 20 to 35 percent slopes (Da).

Diablo clay, slightly eroded, 20 to 35 percent slopes (Db).

Diablo clay loam, moderately eroded, 20 to 35 percent slopes (Dd).

Diablo clay loam, slightly eroded, 20 to 35 percent slopes (De).

Gaviota loam-Altamont clay loam, 20 to 35 percent slopes (Gd).

Ga\lriota (lgal:)n-Altamont clay loam, moderately eroded, 20 to 356 percent
slopes (Ge).

Use and management.—When cultivated, the soils of this capability
unit are used for grain, grain hay, orchards, and vineyards. The
are best suited to hay and grain, and good yields can be expected.
When so used, they should be under permanent plant cover for 4 out
of 6 years. All crop residue should be returned to the soil.

A fairly large amount of dry-farmeiiwprunes and apricots is grown
on these soils near Alum Rock and Mount Pleasant. Soil loss by
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erosion from these moderately steep slopes has reduced the water-
holding capacity. Many orchards bave been abandoned or converted
to hay, grain, and pasture,

Long sloges should be interrupted by stripcropping and diversion
terraces. Farming operations should be across the slope. Some ir-
rigated pastures are grown, when water is available. A sprinkler
irrigation system is best.

hese soils produce the most forage and will probably give the
largest net returns over long periods when used for grazing. Many
of these soils are associated with steeper rangeland soils and are used
along with them for grazing. Rangeland management practices dis-
cussed under unit VIe~1 apply to this unit. For range condition, the
standards discussed under unit VIe-5 apply to this unit. These soils
are not suited to timber production.

Capability unit IVw-7: Land suited to cultivation with severe limita-

tions tn use because of poor drainage, alkali, and lime accumula-
tions

These clay-textured soils with poor drainage are 3 to 5 feet or more
in depth. They have high water-holding capacity and are fertile.
These soils are similar to those in capability unit IIIw~7 but have
poor drainage and more alkali. They occur near Alviso, near the
southern tip of San Francisco Bay. The following soils are in this
unit:

Alviso clay, 0 to 1 percent slopes (slight alkalf) (An).

Castro silty clay, 1 to 3 percent slopes (moderate alkali) (Ce).
Pescadero clay, 0 to 1 percent slopes (moderate alkali) (Pd).
Sunnyvale clay, 0 to 1 percent slopes (moderate alkali) (Sx).

Use and management.—When unimproved, these soils are used for
pasture. They produce only fair yierde of forage. Where reclama-
tion work has been intensified, irrigated pasture and a few vegetable
€rops are grown.

hese soils are mostly marginal and are not usually recommended
for costly improvements. Tlgley may be reclaimed by constructing
dikes and tide gates and by using sump pumps for removing excess
water.

Grain and hay crops will assist in the reclamation process if the
soils are not overly wet or too severely affected by alkali. A sprinkler
system is recommended for irrigated pasture on these soils. If other
types of irrigation are used, a tailwater disposal system should be
provided. ali- and water-tolerant plants should be used in the
seeding mixture,

When these soils are used for grazing, the general practices dis-
cussed under capability unit VIe-1 apply. gI‘heﬁte soils are not
suited to timber, nor to orchards or vineyards.

CAPABILITY CLASS VI

Capability unit VIe-1: Land not suited to cultivation, but suited to
grazing or forestry with moderate risk of erosion damage

The soils are less than 20 inches deep. They occur on the steep
slopes of the uplands, over sedimentary and metamorphosed sedi-
mentary rocks. The textures range primarily from loams to clay
loams, and there are a few pebbles and stones. Fertility is moderate.
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Soils on the east side of the Santa Clara Valley have a grass, oak,
or brush cover, but brush and trees predominate on the west side of
the valley. Forage is earlier on the sunny slopes, which face generall
south and west. On the protected slopes, generally those facing norti;
and east, rainfall is more effective and forage growth is ranker.
Precipitation increases as elevation increases. Colder temperatures
at the higher elevations delay forage growth.

" These soils are similar to those of capability unit IVe-1 but they
differ in being steeper and shallower. The following soils are in this
unit:

Gaviota gravelly loam, 35 to 50 percent slopes (Gc).

Gs,vGiot),a loam-Altamont clay loam, severely eroded, 85 to 50 percent slopes

n).

Gn(viota loam, moderately eroded, 35 to 50 percent slopes (Go).

QGaviota stony loam-Ayar stony cfay, 20 to 85 percent slopes (Gr).

Gaviota stony loam, 20 to 35 percent slopes (Gs).

Hugo loam, slightly eroded to 35 percent slopes (stony) (Hg).

Hugo soils, undi erentiated, 35+ percent slopes (Hp).

Los Trancos stony clay, 10 to 35 percent slopes (Lg).

Permanente stony loam, slightly eroded, 20 to 86 pereent slopes (Pb).

Vallecitos clay loam, 85 to 50 percent slopes (Ve).

Vallecitos loam, 35 to 60 percent slopes (Vh).

Use and management.—These soils are best suited to grazing or
forestry. When used for hay and grain, the practices suggested for
capability unit IVe~1 should be applied.

roper grazing is important for maximum forage production and
erosion control on grazing lands. Rotation grazing and proper stock-
ing are the most important practices. If pasture has been properly
grazed, the vegetation has a patchy appearance toward the end of
the grazing season. It is we]f to allow plants to get a good early
Erowth of at least 4 inches before grazing. Watering places should
e readily available to livestock. This often requires development
of springs and wells and the construction of dems.

Range reseeding is often desirable where forage has been depleted
by overgrazing or cultivation. Harding grass, subterranean clover,
annual ryegrass, alfalfa, and birdsfoot trefoil have proved satisfactory
for reseeding programs in the Area. Reseeding will often lengthen
the green-feed period.

Fertilizer, when enough is applied before the first rains, affords
increased early forage. %t also stimulates denser growth, which pro-
vides protection against heavy rains. Tests indicate that nitrogen
and phosphorus are the most important elements needed.

Fences should be located according to range conditions. Properly
located cross fences are essential for proper distribution of livestock
and use of forage. At the end of the grazing season, enough vegeta-
tion should be left to protect the soils from the early rains.

Proper stocking is essential to good range management. The
following is a guide for determining range condition:

ExceLLENT ConpITION: 65 percent or more of the vegetation is made up of
soft chess, wild oats, or perennial grasses, and 20 to 35 percent of burclover
and red- and white-stemmed filaree. There is a dense stand of vegetation.
Mulch and litter are abundant and there is no active erosion. The range is
producing at about ita best under natural conditions.

Goop %ONDITION: 40 to 65 percent of the vegetation is made up of the

better range plants. Under good range management practices this range
can be improved to produce about 50 to 100 percent more usable forage.
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Fair ConpitioN: 25 to 40 percent of the vegetation is made up of the
better range plants. Poor forage plants, such as annual fescues, red hrome,
weeds, and some brush have invaded or are increasing. Range in fair condi-
tion can be improved to produce 2 to 4 times as much forage.

Poor ConpiTioN: Most of the vegetation consists of poor grasses, such as
annual fescues and red brome, and weeds, such as hroad-leaved filaree, turkey
mullein, tarweed, and brush. Abhout 15 percent or less of the good forage
plants are left. The stand of vegetation may be light. There is very little
muleh; erosion is active and may be severe. This range ¢an he improved to
produce four or more times as much forage.

Capability unit VIe-3: Land not suited to cultivation but suited to graz-
ing with moderate risk of erosion damage

These soils are from 10 to 36 inches deep. They occur on old
terraces. Soil textures range from loams to sifty clays. The fertility
is moderate. The underlying material of these soils is only slightly
consolidated, and if not protected it will gully readily, Most of thesc
soils have a dense claypan or are underlain by impervious terrace
materials. Internal drainage and root penetration are restricted.
Surface drainage, however, is rapid because of slope.

These soils have varying percentages of brush and grass cover.
Those on the western side OF the Santa Clara Valley tend to have
more brush cover,

These soils are somewhat similar to those in capability unit IVe-3,
except that they occur on steeper slopes, have less effective soil depth,
and have greater limitations in use. The following soils are in this
unit:

Azule silty clay, 20 to 35 percent slopes (At).

Azule silty clay, moderately eroded, 20 to 35 percent slopes (Au).

Azule silty clay, slightly eroded, 20 to 35 percent slopes (Av).

Olmer clay loam, slightly eroded, 20 to 35 percent slopes (Ob).

Pleasanton gravelly loam, moderately eroded, 20 to 35 percent slopes (Pk).
Pleasanton gravelly loam, 20 to 35 percent slopes (Pl).

Saratoga-Positas loams, moderately eroded, 20 to 35 percent slopes (Sf).
Saratoga-Positas loams, slightly eroded, 20 to 35 percent slopes (Sg).

Soper gravelly loam, 20 to 35 percent slopes (Sm).

Soper gravelly loam, moderately eroded, 20 to 35 percent slopes (Sn).

Use and management.—These soils are occasionally cultivated for
orchard fruits, grain, or hay. They are poorly suited to these uses
because of serious erosion hazard. They should be used for grazing.
The rangeland management practices discussed under capability
unit VIe-1 apply to these soils.

For evaluating range conditions, the following standards may be
used as a guide:

ExceELLENT CoNDITION: 60 percent or more of the vegetation is made up
of soft chess, wild oats, perennial grasses, red- and white-stemmed filaree, and
burelover; 20 percent or more may be made up of fair forage plants. Plant
litter and mulch are adequate, and there is no active soil erosion. This range
is producing at about its best under natural conditions.

Goop ConprTioN: Not more than 25 to 50 percent of this range is made up
of chamise, sage, red brome, and other poor forage plants. This range can
be improved to produce 50 to 100 percent more forage.

FaIr ConprrioN: Not more than 50 to 75 percent of this range is made up
or chamise, sage, red brome, and other poor forage plants. This range can
be improved to produce two to four times as much forage.

Poor ConprTioN: Most of the vegetation on this range is made up of poor
forage grasses, weeds, and brush. Very few of the good forage plants are
left. There is very little mulch; erosion is severe and active. This range
can be improved to produce four or more times as much forage.
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Capability unit VIe-6: Land not suited to cultivation but suited to grazing
with moderate risk of erosion damage

These soils are from 10 to 36 inches deep. They occur over soft
rock in the uplands on the east side of the Santa Clara Valley. Tex-
tures range from clay loam to clay. These soils have moderate
fertility. They have a stable structure and do not erode so readily
as the soils of units VIe-1 and VIe-3. The native cover is grass and
a few scattered oaks. . )

These soils are similar to those of capability unit IVe-5, except that
they are steeper and have less effective soil depth. The following
soils are in this unit:

Altamont clay (adobe), moderately eroded, 35 to 50 percent slopes (Ac).

Altamont clay, 35 to 50 percent slopes (Ak).

Altamont clay, moderately eroded, 35 to 50 percent slopes (Al).

Ayar clay, 35 to 50 percent slopes (As).

Diablo clay loam, 35 to 50 percent slopes (Df).

Gaviota loam-Altamont clay loam, 35 to 50 percent slopes (Gf).

Gaviota loam-Altamont clay loam, moderately eroded, 35 to 50 percent
slopes (Gg).

Use and management.—The range management practices described
under capability unit VIe-1 also apply to thege soils. These soils are
sometimes cultivated for orchard fruits, grain, and hay. They are
poorly suited to cultivated crops because of steep slopes. They are
not suited to forestry. ) ) .

Following is a guide for evaluating grazing land condition:

ExceLLENT CoNDITION: 65 percent or more of the vegetation is made up
of soft chess, wild oats, and perennial grasses, and 15 to 35 percent of bur-
clover and red- and white-stemmed filaree. There is a dense stand of de-
sirable vegetation. Muleh is abundant; there is no erosion. The range is
producing at about its best under natural conditions.

Goop %ONMTION: 40 to 65 percent of the vegetation is made up of the
good forage plants. Under good range management this cover can be im-
proved to produce from 50 to 100 percent more usable forage.

Fair ConpiTION: 25 to 40 percent of the vegetation is made up of good
forage plants. Poor forage plants, such as annual fescues, red brome, and
weeds, have invaded or are increasing. Range in fair condition can be im-
proved to produce two to four times as much forage.

Poor ConpiTioN: Most of the vegetation consists of poor grasses, such as
annual fescues, red brome, and weeds such as broad-leaved filaree, turkey
mullein, and tarweed. Fifteen percent or less of the good forage plants are
left. There may be a light stand of desirable vegetation. There is very
little mulch; erosion is active and may be severe. This range can be im-
proved to produce four times or more as much forage.

CAPABILITY CLASS VII

Capability unit VIle-1: Land suiled to range or forestry with severe
risk of erosion damage because of very steep slopes

These soils are moderately and severely eroded and are less than
20 inches deep. Texture ranges from loam to clay loam, and there
are occasional stones. Fertility level and moisture-holding capacity
are lgow. These soils have formed over sedimentary and metamorphic
rocks.

The Hugo and Los Gatos soils occur on the west side of the Santa
Clara Valley and have a native cover of trees and brush. The native
cover of the Vallecitos soils, on the east side of the valley, is brush and

ass. North-facing slopes and sheltered canyons are generally

rush covered or wooded. The following soils are in this unit:
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Hugo loam, severely eroded, 35 to 50 percent slopes (Hk),

Hugo stony soils, undifferentiated, 50-- percent slopes (Hr).

Los Gatos clay loam, severely eroded, 35 to 50 percent slopes (Le).
Vallecitos elay loam, severely eroded, 35 to 50 percent slopes (V).

Use and management.—Forage yields are generally low because of
the dense brush cover, low fertility, and low moisture-holding capacity.
Even after the soil has been cleared, brush reappears rapidly. Local
areas of deeper soils, protected slopes, and swales have clearings which
produce good forage. The grazing management practices discussed
under eapability unit VIe—1, except those for reseeding and fertilizing,
apply to these soils.

The following standard is suggested as a guide for evaluating range
condition:

ExceLLeNT CoNnpITION: 60 percent or more of the vegetation is made up
of soft chess, wild oats, and perennial grasses, and about 20 to 40 percent of
burclover and white- and red-stemmed filaree. There is a good stand of
vegetation. Mulch and litter are fairly abundant, and there is no active
erosion. This range is producing at about its best under natural conditions.

Goop ConpiTioN: 40 to 60 percent of the vegetation is made up of the
better range plants. Under good range management praetices this range
can be improved to produce about 50 to 100 percent more usable forage.

Fair Cowprrion: 20 to 40 percent of the vegetation is made up of the
better range plants. Poor forage plants, such as annual feseues, red hrome,
weeds, and brush, are ingcreasing. Range in fair condition can be improved
to produce two to four times as much forage.

Poor ConpiTion: Most of the vegetation consists of poor grasses, such
as annual fescues, red brome, weeds, and brush. About 15 pereent or less
of the good forage plants are left. There is very little muleh; erosion is
aetive and may be severe. 'This range ean be improved to produce four or
more times as much forage.

Desirable forest management practices that apply to the Hugo soils
are discussed under capability unif VIs—1.

Capability unit VIIe-3: Land suited to grazing, with severe risk of
erosion damage because of steep slopes

These soils are from 10 to 36 inches deep. They oceur on old
terraces near Stevens Creek Reservoir on the west side of the Santa
Clara Valley. Textures range from gravelly loam to siliy clay, The
goils are low in water-holding capacity and of moderate fertility.
Surface runoff is excessive, and eresion is severe when the soils are
unprotected. The native vegetation is mostly brush. In a few places,
brush has been cleared and vineyards established, but most of these
have since been abandoned. These soils differ from those in capability
unit VIe-3 only in that they are shallower and steeper and generally
more eroded. The following soils are in this unit:

Aszule silty elay, 35 to 50 percent slopes (Ay).
Azule silty clay, moderately eroded, 35 to 50 percent slopes (Az).
Soper gravelly loam, 35 to 50 percent slopes (So).

Use and management—Forage production on these soils is low
because of the brush cover, low water-holding capacity, and low
fertility. These soils are not suited to forestry. Production is generally
lower than on the soils of capability unit VIe-3.

The management practices discussed under capability unit Vie-1
apply, except that reseeding and fertilization are not considered
feasible on these soils.
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The following is a guide to evaluating range condition:

Excerient CoNbpiTION: 35 percent or more of this range is made up of
soft chess, wild oats, perennial grasses, burclover, and red- and white-
stemmed filaree; 50 percent or more may be made up of fair forage plants.
Brush does not cover more than 20 percent of the land. Plant litter and
mulch are adequate, and there is no active soil erosion. This range is pro-
ducing at about its best.

Goop ConbprTioN: Not more than 25 to 50 percent of the range is made
up of brush, red brome, and other poor forage plants. This range can be
improved to produce 50 to 100 percent more forage.

Famr Conprrion: Not more than 50 to 75 percent of this range is made up
of brush, red brome, and other poor forage plants. This range can be improved
to produce two to four times as much forage.

ooR Conprtion: Most of the vegetation is made up of poor forage grasses,
weeds, and brush. Very few of the good forage plants are left. There is very
little muleh; erosion is severe and active. This range can be improved to
produce four or more times as much forage.

Capability unit VIIe-5: Land not suited to cultivation, but suited to
ghzazi%q with severe limitations in wuse because of very high erosion
2ar

These are upland soils occurring on the east side of the Santa Clara
Valley. They were derived from soft calcareous sedimentary rock.
The texture ranges from clay loam to clay. Heavy use has resulted
in a loss of most of the topsoil. This erosion has lowered the fertility
level and water-holding capacity of the soils.

The vegetation consists mostly of annual grass and weeds. The
sheltered canyons and north-facing slopes occasionally have oaks and
some brush. The following soils are in this unit:

Altamont clay (adobe), severely eroded, 35 to 50 percent slopes (Ad).
Berryessa-Altamont clays, severely eroded, 35 to 50 percent slopes (Bg).
Diablo clay, severely eroded, 35 to 50 percent sg:’pes (Dc).

Gat\éig;;a loam-Altamont clay loam, severely eroded, 356 to 50 percent slopes

Use and management.—These soils are too steep for cultivated crop
production. Some of them have been used for orchards and as a
result have been severely eroded. They should be maintained in a
permanent grass cover. The soils are not suited to forestry. When
soils of this unit are used for grazing, the grazing practices discussed
under capability unit VIe-1 apply. The following is a guide for
determining range condition.

ExceLLENT CoNDITION: 60 percent or more of the vegetation is made up
of soft chess, wild oats, and perennial grasses, and about 15 to 35 percent of
burelover and red- and white-stemmed filaree. There is a good stand of
desirable vegetation. Mulch is abundant, and there is no active erosion.
This range is producing at about its best under natural conditions.

Goon Conpition: 40 to 60 percent of the vegetation is made up of the
above good forage plants. Under good range management this cover can
be improved to produce from 50 to 100 percent more usable forage.

Famm ConpiTioN: 20 to 40 percent of the vegetation is made up of good
forage plants. Poor plants, such as annual fescues, red brome, and brush
are increasing. Range in fair condition can be improved to produce two to
four times as much forage.

Poor ConbiTioN: Most of the vegetation consiats of poor grasses, such
as annual fescues, red brome, and weeds such as broad-leaved filaree, turkey
mullein, tarweed, and brush. Fifteen percent or less of the good forage

lants are left. There may be a light stand of desirable vegetation. There
8 very little mulch; erosion is active and is severe. This range can be
improved to produce four or more times as much forage.
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Capability unit VIIe-7: Land not suited to cultivation, but suited for
grazing with severe risk of erosion damage because of slope, and
having poor forage yields because of low fertility

The texture of these soils ranges from loam to clay loam. Rocks
and stones are often present. Water-holding capacity is low. These
soils occur in the foothills next to the Santa Clara Valley and in
hills extending into the vaelley. The Montara soils were formed from
serpentine rock and are less than 36 inches deep. The Maymen
soils were formed from various sedimentary and metamorphic rocks
and are shallow and rocky. Vegetation consists of weeds, sparse
annual grasses, and occasional tufts of perennial grasses on the
Montara soils and brush on the Maymen soils. The following soils
are in this unit:

Maymen loam, severely eroded, 20 to 50 percent slopes (Mb).

Maymen loam, moderately eroded, 20 to 35 percent slopes (Mc).
Maymen loam, slightly eroded, 10 to 35 percent slopes (Md).

Montara clay, slightly eroded, 20 to 35 percent slopes (Mt).

Montara clay loam, slightly eroded, 20 to 35 percent slopes (Mu).
Montara stony soils, undifferentiated, 354 percent slopes (Mv).
Montara stony clay-Climax clay (adobe), 20 to 35 percent slopes (Mw).
Montara stony clay, 10 to 35 percent slopes (Mx).

Montara stony clay loam, 20 to 35 percent slopes (My).
Montara stony clay loam, 10 to 20 percent slopes (Mz).

Use and management.—These soils are used for grazing. Forage
production is low, especially on the Maymen soils. Fertilizing to
mcrease forage production ususally is not economical. The soils are
not suited to forestry. Except for seeding and fertilizing, the range
management practices discussed under capability unit VIe-1 apply
to this unit.

The following is a guide to range condition:

ExceLLENT CoNDITION: Perennial grasses, such as needlegrass and squirrel-
tail cover half of the ground. Between the perennial grasses are soft chess,
red- and white-stemmed filaree, and burclover. There is a good stand of
vegetation. Mulch is abundant, and there is no active erosion. This range
is producing at about its best.

Goop Conprrron: Perennial grasses are scattered. Annual grasses and
weeds such as soft chess, red- and white-stemmed filaree, and burclover are
equal in amount to the poorer forage plants, such as foxtail, weeds, and
brush. Under good range management practices this range can be improved
to produce 50 to 100 percent more usabie forage.

"a1R ConprTioN: Poor forage plants such as foxtail grass, goldfields, other
weeds, or brush make up 50 percent or more of the cover. Good forage
plants such as needlegrass, soft chess, and burclover are scarce. Range in
this condition can be improved to produce two to four times as much forage.

Poor Conbprtion: Fozxtail grass, goldfields, or brush and other poor forage
plants cover the land. Few good forage plants are left. There is little
mulch on the ground; erosion is active. l')l‘his range can be managed to
produce four or more times as much forage.

Capability Unit VIIw-7: Land not suited to cultivation, but suited for
grazing with severe limitations in use because of alkali and excess
water

In texture, these soils are mostly clay loams and clays. They occur
in basin areas or tidal flats along the edge of San Francisco Bay near
Alviso. They are periodically inundated by high tides and floodwaters.
Vegetation consists of salt- and water-tolerant plants. The following
soils are in this unit:
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Alviso clay, 0 to 1 percent slopes (moderate alkali) (An).

Alviso clay, 0 to 1 percent alopes (strong alkali) (An).

Mocho clay loam, over basin clays, 0 to 1 percent slopes (strong alkali) (Mi).
Mocho loam, over basin clays, 0 to 1 percent slopes (strong alkali) (Mn).
Mocho sandy loam, over basin clays, 0 to 1 percent slopes (strong alkali) (Mr).
Orestimba clay loam, 0 to 1 percent slopes (strong alkali) (Of).

Orestimba silty clay loam, 0 to 1 percent slopes (strong alkali) (Og).
Sunnyvale clay, 0 to 1 percent slopes (strong alkali) (Sx).

Use and management.—The soils are used é)rincipa.lly for grazing.
The vegetation normalle consists of pickleweed, saltgrass, foxtail, and
other annual plants. Forage production is very low. Reclamation is
not advisable because of the high expense involved. Fencing, water
development, and proper use of forage are the primary grazing man-
agement practices suited to these sois. The soils are not suited to
forestry.

CAPABILITY CLASS VIII

Land not suited to cultivation, grazing, or foresiry, but suited to wildlife,
watersheds, or recreation

In this class are miscellaneous land types such as Made land, land
fntg little or no soil, tidal marsh, and very steep rough mountainous
and.

These land types are scattered throughout the Santa Clara Area.
Extensive areas, classified as rough and mountainous land, include
some areas of land suitable for grazing. These are generally too small
to use separately. They occur mainly near Permanente and in other
areas along the west side of the valley. The following soils and land
types are in this class:

Pits (Ec).

Gaviota stony soils, undifferentiated, 50+ percent slopes (Gp).

Los Gatos-Maymen stony soils, undifferentiated, 50+ percent slopes (Lf).
Made land (over Alviso soil material) (Ma).

Maymen stony soils, undifferentiated, 50+ percent slopes (Me).
Permanente stony soils, undifferentiated, 50+ percent slopes (Pa).
Riverwash (Ra).

Tidal marsh (Ta).

Use and managemeni.—Land in this class is mostly brush covered.
The slopes are too steep and the soils are too shallow to permit any
extensive improvement in cover. The present cover does provide
valuable protection to the watersheds a.n(F supplies forage for wildlife.
Fire protection is needed to maintain these values. Burns should be
seeded, because fire-denuded slopes are a serious flood threat to highly
develgﬁed valley lands. Stream-channel protection and fencing of
critically eroded areas may also be desirable.

IRRIGATION AND DRAINAGE

Before 1898, little of the land was irrigated because the commercial
orchardists in the Area thought irrigation was not necessar{'.“ How-
ever, the dry years of 1898 and 1899 caused a considerable drop in
yielcis and changed the opinion of farmers to favor irrigation of
orchards on the valley floor.

Most of the early irrigation was done on land next to streams from
which water was diverted when needed and available. Even this

“HuNT, G. W. DESCRIPTION AND RESULTS OF OPERATIONS OF THE SBANTA OLARA
WATER CONSERVATION DISTRIOT'S PROJECT. 1040, [Unpublished report.]
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source of water was not reliable enough. Another dry year, 1908,
resulted in a conversion to wells and the more dependable underground
water supg)ly. Irrigation from wells rapidly became common,

By 1912 an estimated 20 percent of the valley land in the Area was
under irrigation, and by 1920 more than 60 percent of the land and
nearly 90 percent of the orchards on the valley floor were irrigated.
During the period from 1920-84 only 2 years were above normal in
rainfall. More wells were drilled, and the irrigated area increased
until by 1934 it included most of the irrigable land in the Area. The
draft on the underground water supply during these years was greater
than natural replenishment. Water levels dropped considerab% , and
the cost of pumping water increased. Water conservation measures
became necessary, and in 1935 construction of storage and percolation
reservoirs was begun (see section on water supply).

Census figures for irrigation in Santa Clara County are considered
representative for the area surveyed, since the survey includes the
irrigated parts of the county.

The fol.}l)owing data from United States census reports give the area
irrigated in Santa Clara County during stated years.

Year: Acres irrigated
1888 ___ e ——— e ——_— 8, 686
1899 40, 097
1909 87, 637
1919 70, 312
1929 06, 130
1939 95, 959
1949 _—— - 101,172

Two-thirds of the farms in the county have irrigation. These 3,449
farms include 105,721 acres actually irrigated, More than half of
these farms supply their own water, which irrigates 72 percent of the
land irrigated in Santa Clara County. The other farms get water
from the 9 cooperatives and 6 commercial irrigation enterprises.

The investment in irrigation enterprises '® and their subsequent oper-
ation and maintenance is considerable.

About 95 percent of the irrigated acreage is supplied with water

umped from wells. There are 3,077 wells for irrigation in the Area.

ractically all of the we]l pumps are powered by electricity. The
cost of the pump power needed to lift 1 acre-foot of water 1 foot
varies. It depends upon the efficiency of the pump, the horsepower
of the motor, and length of time that power is used. Power costs
usually range from 1 to 10 cents and most frequently from 4 to 6
cents an acre-foot per foot of lift. Since the depth to ground water
ranges from only a few feet to more than 200 feet in the valley, the cost
of pumping the well water varies considerably.

The wel%s in the county numbered 3,080 as of January 1, 1950, and
the average pumping lift was 142 feet, (ravity water, which is avail-
able in only a few areas and at certain times, ig sold at prices ranging

B An irrigation enierprise 18 an independent irrigation establishment owning
or operating works for supplying water to agricultural 1and. An enterprise may
represent a short canal or a pumping plant watering a single small farm, or a
system of canals and reservoirs, operated under one management, that supplies
many farms. In 1950 there were 2,228 irrigation enterprises in Santa Clara
County.
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from 4 to 6 dollarg an acre-foot. In general, throughout the valley
floor the lower the cost of water the more frequent and regular are
the applications of water.

The contour-check gystem of irrigation is generally used for or-
chards, particularly for prunes and apricots on the very gently sloping
alluvial fans. The checks are irregular basins formed by small levees
or ridges 12 to 14 inches above ground level located on level contours,
and by eross levees or encloging levees at the ends of the orchard tract.
The usual interval in elevation between contours is 0.2 foot. The
position of a contour ridge is determined originally with an engineer’s
level and target rod. Because the ridges are broken down by cultiva-
tion, their location is established by marking the trees between which
a contour lies. Four or five colors are generally used in uniform rota-
tion to designate contours go that a single contour can be easily
followed from a tractor during ridge construction. Kach check is
filled individually with water, and not filled, ag in rice culture, by
overflow from the next higher basin.

Rectangular checks or basins are also used, partieularly on nearly
level land and in the irrigation of pears and alfalfa. Ridges are con-
structed by the same types of ridgers used in constructing contour
checks. The size of checks, whether of the contour or rectangular
type, depends upon the head of water available and the type of soil.
In general the proper ratio of irrigation head measured in cubic feet
per second, to the area of check expressed in acres, is 20 to 1 for sandy
soils, 2 to 1 for clay soils, and intermediate ratios for intermediate
types of soils. Coarse-textured soils require light applications of
water at frequent intervals, and fine-textured soils require larger
applications at longer intervals.

Furrow irrigation is practiced in only a few orchards, but it is
uniformly used in irrigation of truck crops and for irrigated field
crops.

Annual amounts of irrigation water generally applied to the prin-
cipal fruit crops in the Area are given below.

Acre-feet

Crop: per dere
Apricots__________________.__ _ e 1ltollh
Cherries - . 1% to 2
Pears ___ _ . . 1to 2%
PrUNES oo e 4 to 1145
Grapes e - Htol

In recent years drainage has not been a problem in the Area, except
in places near tidal marsh, mainly because of the general drop in
ground-water level. At one time the basins northwest of Evergreen
and southwest of Edenvale were marshy, and drainage ditches were
dug to reclaim these areas. However, the lowering of ground-water
level through pumping for irrigation was the chief factor in bringing
about complete reclamation. Census figures show only 3,726 acres
in the county in the 2 drainage districts in 1950. This acreage is
drained by open ditches and levees. Another 1,788 acres is drained
by the 17 irrigation enterprises having drainage as a part of their
program.
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EROSION AND DEPOSITION

Erosion is a geologic process that removes or wears away soils and
geologic materials from the land surface through the action of natural
agencies, primarily wind, water, and gravitational creep. Normal
erosion is the term generally applied to erosion that is characteristic
of the land surface In its natural environment, undisturbed by human
activity. This type of erosion is sometimes referred to as geologic
erosion. Accelerated erosion is erosion of soil or soil material, over
and above normal erosion, brought about by changes in the natural
cover or ground conditions caused by human activity. This is the
type of erosion that decreases and tends to destroy the productivity
of agricultural land.

In the Santa Clara Area, accelerated erosion has taken place
mainly because of water. Water erosion is the moving of soil by
water running rapidly over exposed land surfaces. It is affected
by slope, soil type, land use, and intensity of rainfall. It takes
place on sloping areas where the soil is of a type susceptible to
washing and where land use has removed the protective vegetation
from the surface. Both sheet erosion, which is the more or less even
removal of soil in thin layers over an entire surface of sloping land,
and gully erosion occur in the Area. The most important type, how-
ever, is the less obvious sheet erosion. Only accelerated erosion was
recognized and mapped in this survey.

None of the upland soils of the Area are considered highly erosive
because of inherent soil characteristics. However, in most cultivated
places these soils have eroded because of slope and the method of land
use. Orchard fruits are the principal crops grown in the upland
sections.

Nearly all of the orchards are planted in the usual rectangular
system with little or no regard for contours. General cultivation
yractices are as follows. A natural cover crop is turned under b
cﬁisking in the spring as soon as the soil is dry enough to be worked.
During the summer and early fall the soil may be disked again to
keep down weeds. With the first fall rains, the cover crop is allowed
to start. By January, the month of greatest rainfall, the cover crop
is usually well established and serving as some protection against
erosion. 'The soil is exposed or bare during the dry summer months
but is at least partly protected during the wet winter months. Such
a system favors erosion control to some extent. However, a late
spring or summer rain or a heavy fall rain coming when the soil is
unprotected usually causes serious erosion. Accelerated erosion has
Ru an important effect on the soils of about 60 square miles in the

rea.

On the eastern and southern hills, the upland soils of the Altamont,
Berryessa, Diablo, Climax, and Ayar series are usually considered
to be resistant to erosion or to erch; at relatively slow rates. How-
ever, many years of cultivation with little regard to erosion control
have allowed slifht or moderate erosion of nearly all of the soils
uffected (pl. 8, 4 and B). Sheet erosion is by far the most usual
{ype except in the Berryessa soils, in which fairly numerous deep
gullies and landslips have developed because of the softly consolidated
underlying material. Most soils of the Montara, Gaviota, Ayar, and

3 Deflnitions in this section are taken mainly from the Soil Conservation
Survey Handbook (15) and Soils and Men (25).
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Vallecitos series are uncultivated and used mainly for grazing. The
slight erosion on some of these soils, especially Gaviota loam, is caused
mainly by overgrazing. In the few places where these soils are
cultivated slight or moderate erosion has occurred. )

Of the upland soils on the western hills and mountains only the
ﬁne-textureg Cayucos soils are considered resistant to erosion. Never-
theless, significant erosion has occurred in most places where these
soils are cultivated. Various degrees of erosion, including severe
erosion, have occurred on cultivated areas of the Los Gatos, Hugo,
Maymen, Soper, and Permanente soils. No important erosion has
occurred on the Los Trancos soils because their area is small and they
are not cultivated. During every winter in the Santa Cruz Mountains
one or more roads are blocked by landslips or are washed out where
they cross drainage channels. This is especially true in the inten-
sively built-up recreational sections in the Los Gatos Creek drainage
area.

Most of the terrace soils of the Area are cultivated, and in nearly
all places slight or moderate erosion has occurred. In this groui),
soils of the Milpitas, Saratoga, and Positas are the most susceptible
to erosion. Soils of the Azule, Hovey, and Ohmer series are con-
sidered relatively resistant to erosion.

This report will not go into detailed and specific recommendations
for erosion control. Such recommendations vary according to soil
type, slope, land use, and climate, and also generally vary from one
farm to another. The following are a few erosion control measures
that have been useful: Cover crops for seasonal protection; contour
planting and cultivation ; crop rotation; retirement of severely eroded
areas to natural vegetation ; control of gullies by check dams and vege-
tation; and regulation of stocking in grazing areas. In most places
a combination of measures is necessary to control erosion properly.

Water-eroded soil material is carried by streams and either de-
gosited on lower lying and more nearly level areas or is carried to

an Francisco Bay. In the Santa Clara Area suspended material
from eroded areas has been deposited over rather large areas of the
valley floor. This recently deposited material makes up the soils of the
Mocho series. In many places along the larger creeks the deposits
are more than 6 feet deep, but the largest areas have an overwash of
less than 6 feet over basin clays.

Differences in depth of Mocho soil material on either side of old
levees or road embankments and statements made by people who have
directly inherited land taken up at the beginning of the intensive
settlement of the valley indicate that nearly all of the material that
has become the Mocho soils has been deposited since about 1850. Dep-
osition still occurs along most of the streams of the valley at some
time during each winter. The total area of this recent deposition or
accumulation at the time of the survey was about 17 square miles.

In many counties deposits of material from areas of accelerated
erosion are destructive and ruin better farmland. In the Santa Clara
Area, however, most of the deposits are beneficial, and the flooding
that accompanies the deposition does little damage to the pear trees
and most other crops. Along the eastern edge of the valley a few
drainage ditches, roads, orchards, and winter vegetable crops have
been damaged.

875177—58-——12
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SALINE AND ALKALI* SOILS

The term “alkali,” as commonly understood in this Area and as used
in this report, refers to soluble salts, either neutral or alkaline in
reaction, that occur in soils in sufficient quantities to have a toxic or
retarding effect on the growth of cultivated plants.

There are two prineipal kinds of alkali, One consists of salts, com-
monly called “white alkali,” which are neutral in reaction and gen-
erally composed of soditim chloride (eommon salt) and sodium sulfate
(Glauber’s salt). 'The other consists of true alkali salts, commeonly
called “black alkali,” which are alkaline in reaction and generally
coinposed of sodium bicarbonate (baking soda) and sodium earbonate
(sal soda). Normally all alkali soils contain neutral salts, but the
black alkali soils also contain the alkaline salts.

The neutral salts, or white alkali, have originated from the disinte-
gration and decomposition of rocks. These salts accumulate in soils
principally through the agency of water and the process of evapora-
tion. Most soils affected by alkali have developed under conditions
of poor drainage and a prevailing high ground-water level. In such
soils eapillary rise brings moisture near or to the surface of the soil,
where the moisture evaporates. The very small amounts of soluble
salts that are in the soil originally, and also those carried by the
ground water, are gradually deposited near the surface until finally
the coneentration is enough to damage or even kill most crop plants,
Irrigated areas where the ground-water level is usually less than 10
feet from the surface are generally likely to develop alkali.

Alkaline salts, or black alkali, form in soils already containing
white alkali or develop along with the white alkali, Under certain
conditions of moisture, salt concentration, and mineralogical composi-
tion of the soil, a complex reactien takes place involving the white
alkali salt, the colloidal part of the soil, and the carbon dioxide of the
soil water. As a result of this reaction the alkaline salts of black
alkali are formed. Although these alkaline salts are white crystalline
coinpounds, the réaction of the salts with what little organic matter
there may be in the soil produces & dark-brown discoloration. Hence,
the conimon name “black alkdli” is used.

Soils in the Santa Clara Area affected with alkali occur mainly in
the eastern part and next to tideland along San Francisco Bay. White
alkali is by far the most common, but some areas also contain black
alkali. The chief soils affected by alkali are those of the Alviso,
Orestimba, Pescadero, and Clear Lake series. A féw small areas of
soils of the Campbell, Mocho, Suninyvale, and Castro seéries are also
affected. A discussion of alkali areas is included with the descriptions
of the affected soils.

In general the alkali soils of the Area have formed under natural
conditions as described above, exéept those influenced by tidewater.
Sea water contains more than enough salts to poison erop plants, and
where it seeps into soils an alkali condition soon develops. Because
of the recent sinking of the land (see section on geology), seepage of
bay water has extended increasingly further inland and is gradually
lowering the productivity of some of the soils through salt accurnu-
lation.

" The term *“alkali” is used in this report in its popular rather than its technical
sense.
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The three gradses of alkali mapped in the Area, are slight or spotty,
moderate, and strong. Soils slightly affected with alkali have a some-
what lowered general productivity level; but if other factors are
favorable, they give good yields of crops fairly tolerant of alkali.
Soils moderately affected with alkali are deﬁm’tefy marginal, produe-
ing poor to fair yields of even tolerant crops. Soils strongly affected
by alkali generaﬂy cannot be used. Alkali areas are shown on the soil
map by a blue dashed line, with a blue letter symbol to denote the
grade. Alkali grades were established principally on the kind and
percentage of salts in the soil as shown below.

Containing white Containing black

Alkali grade: alkali only, pereent  olkald, percent
Blight. oo emeeeee 0.20 to 0.49 0.10 to 0.29
Moderate. . e .50 to .99 .30 to .59
BrODg . - o nee e Over 1,00 Over .60

From 3 to 5 soil samples, from the surface of the soil to a depth
of 5 feet, were collected at each point selected for salt determinations.
The percentage of salt in each sample was obtained by the electrical
conductivity method (modified Wheatstone bridge), using the pro-
cedure outlined in the Soil Survey Manual (24). The presence of
black alkali was determined by phenolphthalein reaction.

The results of these determinations are shown on the goil map in

blue figures in the form of a fraction (such as g—gg—), with a blue dot

to show the location of sampling. The numerator of this fraction
is the percentage of salts in the surface soil, and the denominator is
the average salt percentage for the entire soil profile to a depth of §
feat. Whichever is higher, the numerator or denominator of the
alkali fraction, determines the alkali grade. Fractions followed by
the letter “B” in blue denote that black alkali is present. Fractions in
which —0.10 appears express a salt content of less than 0.10 percent.
and those in wEJch +3.00 appears express a salt content greater than
3 percent.
he effect of alkali on plant growth varies with the kind and amount

of alkali, the type of soil, and the species or even variety of plant.
The grasses in general are more resistant to alkali than most crops,
although some, 1ncluding bluegrass, are very sensitive. Wheat, barley
and milo maize endure alkali better than corn, and bermudagrass and
Rhodes grass are exceptionally tolerant to black alkali. The legumes
are generally rather sensitive, although alfalfa, sweetclover, and hai
vetch are fairly tolerant. Beans, peas, and melons are easily injured,
but root crops such as sugar beets and onions are rather tolerant.
Most fruit trees are easily injured. The following orchard crops are
arranged in order of increasing relative resistance (6): Walnuts,
citrus fruits, apples, apricots, plums, prunes, peaches, pears, grapes,
and olives.

Before trying to reclaim an alkali area, consider the practical as-
pects of the operation. Kelley (/2) states that:

“The following points should be carefylly considered before proceeding to
reclaim an area of alkgli soil: (1) The drainage conditions; (2) the composi-
tion of the soluble salts; (3) the content of replaceable (absorbed) sodium

in the soil; (4) the nature and content of the calcium minerals of the soil;
() the eomposition of the available irrigation water.”
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Most important in alkali reclamation is the establishment of good
drainage, for without this no reclamation will be permanent.

Soils affected only with white alkali generally can be reclaimed in
time by thorough {eaching with irrigation water of good quality.
Soils affected with black alkali are considerably more difficult to re-
claim. Applications of gypsum, sulfur, iron sulfate, and alum, fol-
lowed by leaching, have proved successful. Kelley (1/) has shown
through experiments that growing of bermudagrass is also an effective
treatment. In general, the ease of reclamation, other conditions being
e?ll(la.l, is inversely proportional to the clay content of the soil. The
alkali soils in the Santa Clara Area are chiefly of clay, silty clay loam,
or clay loam texture, and could be reclaimed only with dlfﬁcu{t,y and
at considerable expense.

MORPHOLOGY AND GENESIS OF SOILS

By W. M. Johnson, Principal Soil Correlator, Western States

The discussion on morphology and genesis of soils presented in the
following pages is technical and is intended primarily for soil scien-
tists and other specialists who want a more detailed d}i'scussion of the
nature and origin of the soils of the Santa Clara Area.'

Soil has many forms. The characteristics of the soil at any given
place result from the action of climate and living organisms (includ-
ing man himself) on rock materials, conditioned by relief, over a given

eriod of time. Soil taxonomists say that the characteristics of a soil
gepend on five main factors: (1) The physical and mineralogical com-
position of the parent soil material; (2) the climate under which the
soil material has accumulated and has existed since accumulation; (3)
the plant and animal life in and on the soil; (4) the relief, or lay of
the land; and (5) the length of time the forces of development have
acted on the material.

Because there are thousands of significant combinations of the
genetic factors listed above, thousands of different kinds of soil exist in
the world. Hundreds of different kinds exist in California. In
studying the characteristics of soil and in predicting its behavior, it
is not practicable to work with the entire known range, that is, with
all of the different kinds of soils that are known to exist. Individual
kinds of soil must be recognized, described, and studied separately.
Thus we use classification as a tool for organizing and remembering
information about soils, for seeing relationships among and between
them, and for developing principles of prediction value.

Although the Santa Clara Area is relatively small, it encompasses a
fairly wide range in the factors of soil formation, and therefore there
are a large number of different soils. Also, because of the way in which
the soil genetic factors vary within short distances, the soil pattern is
rather complex. Differences in rainfall, caused largely by differences
in relief, are pronounced over short distances. For example, annual
rainfall varies from 15 to 45 inches within 10 miles. In the low-rain-
fall districts many of the soils are saline and basic in reaction, whereas
in the high-rainfall districts they are typically medium or strongly

# For general technical discussions on soil formation and classification see:
Sofls and Men (25) and Development and Significance of the Great Soil Groups
of the United States (13).
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acid. Sharp differences in nature of the parent rock tend to produce
distinctive soil differences, especially in upland areas. In the valle
bottoms, differences in soil drainage have given rise to different soils
and to a complex pattern of distribution. Finally, differences in soil
age may be noted. Many of the soils in low physiographic positions,
as along stream channels and in valley floors, are very youthful and
exhibit little differentiation of horizons. As one goes up the terraces
and alluvial fans to the uplands, soils tend to show evidence of greater
and greater age.

The discussion that follows is based on classification of the soils
into great soil groups. The scheme of terminology and classification
used is basically that of Soils and Men (25), but it takes into ac-
count some minor modifications published more recently by Thorp
and Smith (27) and Oakes and Thorp (76) that have been generally
adonted by soil scientists in the United States,

The soil series of the Santa Clara Area have been classified by great
soil groups as follows:

Nonerleic Brown soils:

Azule “Podzolic” soils:
Gaviota Hugo
Los Gatos “Hydro-Calcimorphic” soils:®
Pleasanton Alviso
Saratoga Bayshore
Sobrante Castro
Soper Sunnyvale
Vallecitos Lithosols:
“Chernozemic” solls, intergrading Los Trancos
to Grumusols: Maymen
Altamont Montara
Ayar Permanente
Berryessa “Solonetzic” soils:
Climax Orestimba
Cropley Pescadero
Diablo Wiesenhoden ¢
Edenvale Alamitos
Hovey Clear Lake
Noncaleic Brown soils, intergrading Alluvial solls;
to Planosols: Campbell
Milpitas Mocho
Ohmer Sorrento
Positas Yolo
San Ysidro Zamora
“Prairie-like” solls, intergrading to
Grumusols
Cayucos
Dublin

Some of the series are placed only tentatively in established great soil
groups, because their characteristics are not well enough known or
because some of their characteristics depart from those of the given
groups. Also, many of the series appear to represent intergrades
between great soil groups rather than clear-cut members of single
groups. For example, 10 of the 40 series are called “Chernozemic,”
intergrading to Grumusols, or “Prairie-like,” intergrading to Grumu-
sols. The reader will have noted that clay soils are prominent in this
Area, and there are many indications that much of the clay in soils
like the Diablo, Dublin, and Climax is predominantly montmorilloni-
tic. Thus, these “Chernozemic” and “Prairie-like” soils of fine tex-

® Poorly drained sofls high in CaCOs.
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ture have some of the distinctive characteristics of the group called

Grumusols.
NONCALCIC BROWN SOILS

Eight of the soil series of this Area have been identified as Noncalcic
Brown soils. They are the Azule, Gaviota, Los Gatos, Pleasanton,
Saratoga, Sobrante, Soper, and Vallecitos. This great soil grouﬁ
has been described as follows 525) : “The zonal group of soils wit
slightly acid light-pinkish or light reddish-brown A horizons over
lig%t reddish-brown or dull-red B horizons developed under mixed
grass and forest vegetation in a subhumid wet-dry climate.”

It will be seen that the Noncalcic Brown soils of the Santa Clara
Area do not all correspond precisely to this description; nevertheless,
they are within the range allowed in this group.

Los Gatos soils are representative Noncalcic Brown soils. Los
Gatos clay loam, one of the most extensive soils in this group, has a
typical profile described as follows:

A; O to 9 inches, brown®™ (7.5YR 4.5/4) clay loam; weak medium blocky
structure; soft when dry, friable when moist; numerous roots;
medium acid.

B: 9 to 20 inches, brown (7.5YR 4.5/4) clay loam containing slightly more
clay than the¢ A:; weak medium blocky structure; slightly bard
when dry, firm when moist; slightly compact in place; contains
some rock fragments; slightly acid.

B:. 20 to 36 inches, brown (7.5YR 5/4) clay loam; weak medium blocky
structure; slightly hard when dry, irm when moist; slightly com-
pact in place; contains many rock fragments; slightly acid.

D, 36 to 48 inches-, brown (7.5YR 5/5) weathered metamorphosed sand-
stone or sandy shale; many distinet, medium and large mottles of
dark brown and very dark gray; rock is well shattered and belongs
to the Francisean formation of the Santa Cruz Mountains.

Azule soils are finer textured throughout and are grayish brown,
brown or yellowish brown; they have developed in weathered, uncon-
solidated or slightly consolidated old alluvium that is generally of

moderately fine texture.

Gaviota soils are grayish brown or brown, medium textured, and
usually neutral in reaction ; they are rather thin soils that have devel-
oped 1n weathered, consolidated sandstone, shale, or conglomerate,
which in places is calcareous.

Pleasanton soils have brown A horizons and reddish-brown B hori-
zons and have developed in old alluvium derived from sedimentary
and metamorphosed sedimentary rocks. These soils have stronger
development thanh those of the Los Gatos series.

Sobrante soil has formed in weathered, highly metamorphosed,
basic igneous rocks; it is usually redder, deeper, and finer textured
than members of the Los Gatos series.

Soper soils are moderately deep and have formed in weathered,
moderately or weakly consolidated conglomerate; their A horizons are
brown or light brown, generally gravelly, and slightly acid to medium
acid. Their B horizons are moderately compact gravelly clay loam of
medium or strongly acid reaction.

2 Unless otherwise specifled, colors refer to those of the dry soil.
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Vallecitos soils are similar to Gaviota soils in many respects but
differ in color and in parent material. Valleecitos soils are relatively
thin but moderately developed Nonecalcic Brown soils that haye formed
in weathered, hard, shattered, metamorphosed sandstones and shales
of the Franciscan and similar formations. They have brown, medium
or moderately fine textured A horizons and brown or reddish-brown,
moderately compact, medium or moderately fine textured B horizons.

NONCALCIC BROWN SOILS, INTERGRADING TO PLANOSOLS

Four series in this area have been dominated by the same sort of
soil-forming process that gave rise to the Noncalcic Brown soils, but
they are more advanced in stage of development; that is, the horizons
are more strongly differentiated. This group has been designated as
Noncalcic Brown soils, intergrading to Planosols. The series included
are the Milpitas, Ohmer, Positas, and San Ysidroe. In general they
resemble soils such as the Los Gatos and Pleasanton but have greater
textural contrasts and more abrupt boundaries between A and B
horizons.

Positas soils are good examples of this group of intergrades. A
typical profile of a Positas soil is described as follows:

A; 0 to 16 inches, brown (7.5YR 5/4) loam; weak medium blocky struc-
ture; slightly hard when dry, friable when moist; has well-devel-
oped tubular pores; medium acid; abrupt transition to B..

B. 16 to 31 inches, brown (9YR 5/4) clay; weak medium prismatic struc-
ture; extremely hard when dry, firm when moist, and plastic when
wet - contains a few pebbles ; medium acid ; gradual transition to Ba.

B: 31 to 40 inches, yellowish-brown (10YR 5/4) clay loam; weak medium
blocky structure; very hard when dry; firm when moist, and plastic
when wet; contains numerous pebbles that are highly weathered;
medium to slightly acid ; gradual transition to C.

G 40 to b4 inches--, mottled light-brown and strong-brown (7.5YR 6/4 and
T7HYR 5/6) gravelly loam; moderately compact and massive, but
unconsolidated ; slightly acid to neutral; this layer is old alluvium
derived from sedimentary and metamorphosed sedimentary rocks,
mainly of the Franciscan formation.

Milpitas soils are similar to Positas soils except for color and the
presence of an incipjent A, horizon between the A, and B, horizons.
Milpitas soils are more nearly true Planosols than are the Positas.
Milpitas soils have brown or pale-brown, friable, medium-textured A,
horizons; usually a thin, lighter colored, mottled A.; and very com-
pact brown or yellowish-brown claypan B, horizons overlying gravelly
alluvium.

Ohmer soils closely resemble the Positas but have darker colored
A, horizons.

San Ysidro soils have a elaypan and have formed in old gravelly
alluvium derived from unaltered and metamorphosed sedimentary
rocks. In respect to eolor and texture, they resemble the Positas, but
they are more nearly true Planosols in that they usually have a light-
colored, weak A, horizon between the A, and B, horizons. San Ysidro
soils have formed on the same kind of parent alluvium as the Pleasan-
ton soils (Nonealcic Brown) but are more strongly developed.
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“CHERNOZEMIC” SOILS, INTERGRADING TO GRUMUSOLS

Eight soil series have been tentativelly named “Chernozemic” soils,
intergrading to Grumusols. They are the Altamont, Ayar, Berryessa,
Climax, Cropley, Diablo, Edenvale, and Hovey. They are mainl
dark-colored clay soils that are well drained or moderately well
drained. Chernozem soils have been defined as follows (25) : “A zonal
ﬁroup of soils having a deep, dark-colored to nearly black surface

orizon, rich in organic matter, which grades below into lighter colored
soil and finally into & layer of lime accumulation; developed under
tall and mixed grasses in a temperate to cool subhumid climate.”

Oakes and Thorp (16) have given Houston Black clay as the type

example of the Grumusol group and in addition have proposed that
all or most of some fifteen characteristics should be possessed by a
soil in order to classify it as Grumusol. Some of the more important
of those characteristics are: clay texture; no eluvial and illuvial hori-
zons; moderate to strong granular structure in upper 6 to 20 inches,
becoming blocky or massive below; calcareous reaction; gilgai micro-
relief; extremely plastic consistence; exchange complex nearly satu-
rated with calcium, or calcium and magnesium; clay minerals domi-
nantly of the montmorillonite group; dark color of low chroma;
medium to low content of organic matter; tall grass or savanna
vegetation.

t will be seen that the eight series listed have characteristics of
both Chernozems and Grumusols. They have the dark colors of both
groups, but the carbonate horizon typical of the Chernozems, and the
clay texture and plasticity of the Grumusols. Most of them appear
to Kave weak eluvial and 1lluvial horizons, which are more character-
istic of Chernozems than of Grumusols; the clay minerals appear to be
dominantly montmorillonitic, but the upper horizons are not as
strongly granular as those of typical Grumusols. A further complica-
tion In classification is that the clay loam types of some of the series
(Altamont, Cropley and Diablo) seem to be more nearly true Cher-
nozems than intergrades to Grumusols. The name of the group is based
mainly upon consideration of the clay types.

Berryessa soils are representative of this group. A typical profile
of Berryessa clay is described as follows:

Au O to 11 inches, dark grayish-brown (2.6Y 4/2) clay; moderate coarse
blocky structure with weak tendency to form medium granules;
very hard when dry, firm when moist, and very plastic when wet;
neutral reaction; gradual transition to An

An 11 to 24 inches, dark grayish-brown (2.5Y 4/2) clay; weak medium
blocky structure; extremely hard when dry, very firm when moist,
very plastic when wet; slightly compact; neutral to slightly cal-
careous; gradual transition to B, (?).

By, (?7) 24 to 40 inches brown (10YR 5/2.5) clay with a few faint medium
mottles of dark grayish brown (10YR 4/2), massive; extremely
hard when dry, very firm when moist, and very plastic when wet;
slightly compact; calcareous, with a few small spots of segregated
lime ; gradual transition to O.

C 40 to 72 inches+-, light-gray (2.6Y 7/2), weakly consolidated, calcareous
shale with a few faint fine specks of light yellowish brown.

Altamont soils have formed on harder shale or fine-grained sand-
stone, but otherwise are very similar to the Berryessa.
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Ayar soils are inextensive in the Santa Clara Area, but distinctive
and interesting. They are the only soils developed in residuum from
bedrock that is calcareous throughout. Because of this, and because
they are not so dark, they are less typical of either the Chernozems or
Grumusols than the other seven series in the group. In fact, they are
considered to be Rendzinas by some soil taxonomists., The Ayar soils
have brown, clayey, friable, calcareous A horizons underlain by slightly
warmer hued, calcareous, friable, weak B horizons; the C horizons
?onsist of weathered, highly cafcareous, fine-grained sandstone or

imestone,

Climax soils consist of clay and are dark gray and blocky; they
developed in weathered basic igneous rocks, some of which are ser-
pentinized.

Cropley soils resemble members of the Dublin series (“Prairie-like”
group). They have dark-colored, blocky and granular A horizons;
weak, blocky, dark-colored (but browner) weak B horizons; and a
weak horizon of carbonate accumulation that overlies alluvium derived
from sedimentary rocks.

Diablo soils have formed on weathered sandstone and shale. They
have very dark gray (nearly black) A horizons and very dark gray
weak B horizons that are calcareous; the carbonate horizon is not
conspicuous.

Edenvale soils, like those of the CroFley series, have developed in
alluvium, but it is alluvium from upland areas of rocks high in
serpentine. Aside from parent material, the profiles of Edenvale
and Cropley are quite similar. Edenvale soils ordinarily have dark-
gray or dark grayish-brown weakly granular and blocky A horizons;
dar -colored,%locky or massive clay %rhorizons; and a slight accumu-
laﬂzioq of free lime in the upper part of the dark-brown or brown parent
alluvium.

Hovey soils have parent material consisting of old alluvium in valley
fills, like that in which Milpitas, Positas, and Saratoga soils have
formed. The profiles above the parent material do not much re-
semble those of the Noncalcic Brown soils, but are more nearly typical
of the “Chernozem-like” soils. The A horizons are dark gray or dark
grayish brown, clayey, friable and calcareous; the weak B horizons
are of similar color, calcareous, massive or weak blocky, and appar-
ently somewhat higiler in clay; below is a distinctly lighter colored
horizon of carbonate accumulation that overlies pale-brown or light
brownish-gray clayey alluvium.

“PRAIRIE-LIKE” SOILS, INTERGRADING TO GRUMUSOLS

There are two soil series, Cayucos and Dublin, in the group of
“Prairie-like” soils, intergrading to Grumusols. The Prairie great
soil group is defined as follows (25) : “The zonal group of soils having
a very dark brown or grayish-brown surface horizon, grading through
brown soil to the lighter colored parent material at 2 to 5 feet, de-
veloped under tall grasses, in a temperate, relatively humid climate.”

In other words, the Prairie soils are very much like Chernozems
except that they lack the horizon of free carbonates characteristic o
Chernozems. Also, the Prairie soils are generally slightly less basic,
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and lower in exchangeable bases, than the Chernozems. The Cayucos
and Dublin soils, then, are very similar to the “Chernozemic” grou
of Altamont, Climax, Diablo, and so on, except that they are more aci
and lack free calcium carbonate.

Dublin soils serve to illustrate this group. Following is a profile
description of Dublin clay (adobe) :

A; O to 16 inches, very dark gray (2.5Y 8/1) clay; weak medium blocky
structure with tendency toward medium granular; extremely hard
wwhen dry, very firm when moist, and very plastic when wet ; slightly
acid; gradual transition to B..

B, 16 to 37 inches, very dark gray (2.5Y 8/1) clay containing some coarse
and very coarse sand and a few pebbles; weak medium blocky
gtructure; thin clay films on surfaces of blocks; extremely hard
when dry, very firm when moist, and very plastic when wet; slightly
acid ; gradual transition to C.

C 37 to 48 inches 4, grayish-brown (10YR 5/2) heavy sandy clay loam
containing a few pebbles; massive; very hard when dry, firm when
moist, and plastic when wet; neutral in reaction; consists of
alluvium derived from weathered sedimentary or metamorphosed
sedimentary rocks.

Cayucos soils have formed in weathered noncalcareous shales that
are well consolidated; they are not quite so dark as Dublin soils, but
otherwise their sola are quite similar.

“PODZOLIC” SOILS

In this report, Hugo soils have been called “Podzolic.” Some
pedologists assign them to the great group of Gray-Brown Podzolic
soils. The thick A, and lack of A; constitute arguments against that
correlation.

Hugo soil may belong in a new great soil group not yet defined and
described. Following 18 a description of a representative profile of
Hugo loam:

A, 0 to 10 inches, grayish-brown (10YR 5.6/2) (very dark grayish-brown,
10YR 3.5/2 when moist) loam containing & few rock fragments;
weak coarse and medium granular structure ; soft when dry, friable
when moist ; in the virgin state has a thin layer of fresh and decom-
posing plant litter on the surface (Ao and A,) ; slightly aetd ; gradual
transition to B.

B, 10 to 26 inches, pale-brown (10YR 6/3) (brown, 10YR 4/3, moist) loam
with frequent fine and medium mottles of light yellow ; weak medium
blocky structure; soft when dry, friable when moist; fragments of
parent rock are common ; medium acid reaction; gradual transition
to C.

C 24 to 48 inches -, very pale brown (10YR 7/4) (yellowish-brown, 10¥R
5/6 when moist) partially decomposed sandstone; fractured ; non-
calcareous.

“SOLONETZIC” SOILS

There are two series of “Solonetzic” soils in the Santa Clara Area,
the Orestimba and the Pescadero. Both series somewhat resemble
the “Chernozemic” soils in having A-B-C profiles with dark-colored
A, horizons and more or less distinct horizons of lime accumulation.
In addition, however, they contain considerable quantities of soluble
salts and variable, but usually significant, quantities of sodium. They
do not have distinct A, horizons nor distinctly columnar structure in
their B horizons, and so are not like typical solodized-Solonetz soils
of some other areas.
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Orestimba soils are more extensive of the two series and have been
selected to illustrate the group. Following is a profile description
representative of Orestimba clay loam:

A; 0 to 10 inches, grayish-brown (10YR 4.6/1.5) clay loam; weak medium
blocky structure; hard when dry, friable when moigt; moderate
quantity of roots; well-developed tubular pores; noncalcareous;
neutral in regction.

Buse 10 to 22 inches, dark grayish-brown (10YR 4/2) heavy clay loam;
moderate medium blocky structure ; very hard when dry ; moderately
compact in place; well-developed tubular pores are common ; slightly
calcareous; moderately basic in reaction; this is the horizon of
highest salt concentration.

Bx 22 to 41 inches, grayish-brown (10YR §/2) heavy clay loam ; massive;
very hard when dry; slightly compact in place; moderate amount
of segregated lime ; strongly basie in reaction.

O 41 to 60 Inches +, grayish-brown (10 YR 5/2) silty clay with frequent
fine mottles of pale brown and yellowish brown; massive; hard
when dry, friable when moist; calcareous; strongly basic in reac-
tion; this is the horizon of lowest salt concentration.

Pescadero soils have formed in the fine-textured alluvium laid
down by Coyote and Guadalupe Creeks. They are dark-colored
(typically darker than the Orestimba) clayey soils with massive,
slightly calcareous, clay upper B horizons and grayish-brown or
ellowish-brown dense clay lower B horizons. Like the Orestimba,

escadero soils are basic in reaction and contain excess soluble salts.

“HYDRO-CALCIMORPHIC” 80ILS

In some of the basins in this area a distinctive group of highl cal-
careous, dark-colored soils has developed. These are called ‘H))"dro-
Calcimorphic” soils; # the grou]& consists of the Alviso, Bayshore,
Castro, and Sunnyvale series. Most of the series in this group are
not high in chlorides, sulfates and bicarbonates, and so cannot be con-
sidered typical Solonchak soils. All are poorly drained.

Sunnyvale soils are typical of the “Hydro-Calcimorphic” group.
Following is a profile description of Sunnyvale clay, one of the most
extensive soils in the Area:

Ay 0 to 18 inches, very dark gray (N8/) (black when molst) elay; weak
coarse blocky structure that breaks to weak very fine blocky; ex-
tremely hard when dry, friable when moist; numerous roots; mod-
erately high in organic matter; calcareous.

Ay 13 to 32 inches, very dark gray (N38/) clay with a few fine and medium-
sized white spots of segregated calcium carbonate; moderate me-
dium and fine blocky structure; extremely hard when dry, firm
when mofst ; numerous roots; calcareous.

AC.. 82 to 08 Inches, dark-gray (2.5Y 4/1) clay with a few fine yellowish-
brown mottles ; massive ; extremely hard when dry, firm whep moist;
very few roots; highly calcareous.

Coa &8 to 72 inches+, light-gray (2.6Y 7/2) clay loam with a few fine and
medium mottles of brown and yellowish brown; massive; very
hard when dry, firm when moist; contains a few hard, nodular, lime
concretions; very strongly calcareous; lime concentration decreases
with increasing depth.

. Alviso soil has formed in fine-textured sediments at the edge of
tidal marsh or in areas that were formerly tidal marsh. It is dark-

# These soils have been called Calcium Carbonate Solonchaks by some taxon-
omists, Storie and Weir (78) consider the Alvigo a Solonchak and the Bayshore,
Castro, and Sunnyvale series, Wiesenbodens.
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colored like the Sunnyvale, and clayey, wet, and highly calcareous. In
addition, it has varying but significant amounts of salts more soluble
than calcium carbonate; that is, it is & Solonchak in the general sense.

Bayshore soils are often found in close geographic association with
members of the Sunnyvale and Castro series; ordinarily they occur
around the margins of basin areas. They differ from other members
of the group in being lighter colored (generally gray). They are very
high in free carbonates and have strongly mottleﬁ lower horizons; the
alluvium in which they have formed is moderately fine textured.

Castro soils, in their upper horizons, closely resemble those of the
Sunnyvale, The Castro soils are believed to be somewhat older, be-
cause their lime horizon consists of nodular concretions or a lime-
cemented hardpan.

WIESENBODEN

Another great soil group represented in Santa Clara Area is the
Wiesenboden, which is genetically closely related to the “Hydro-
Calcimorphic” soils. These soils, called Humic Gley soils by some
pedologists, have formed on alluvium in basins, under poor or very
poor drainage. Wiesenboden have been defined as follows (25) : “An
intrazonal group of soils with dark-brown or black soil high in organic
matter graging at 6 to 30 inches into gray soil ; developed under grasses
and sedges, mostly in a humid or subhumid climate.”

Ordinarily, because of poor aeration resulting from waterloggin%{
the lower horizons of Wiesenboden soils are more or less mottled wit.
rusty colors. Two series, the Alamitos and Clear Lake, have been

assigned to this group.

Alamitos soil is representative of the Wiesenboden group in the
Santa Clara Area. Following is a profile description of Alamitos
clay:

A; 0 to 14 inches, dark-gray (2.6Y 4.5/1) clay; strong fine granular struc-
ture; bhard when dry, firm when molst, and plastic when wet;
slightly calcareous or noncalcareous; about neutral in reaction;
gradual transition to B,.

B; 14 to 33 inches, gray (6Y 5/0.7) clay with frequent distinct, fine mottles
of light gray, dark gray, and yellowish brown ; weak medium blocky
structure; extremely hard when dry, very firm when moist, and
very plastic when wet ; slightly calcareous or noncalcareous; about
neutra] in reaction; gradual transition to C,.

C; 33 to 48 inches -, light-gray (6Y 6/0.7) clay with many distinct fine
medium mottles of gray, brownish yellow, and yellowish brown;
massive; very hard when dry, very firm when moist, and very
plastic when wet; slightly acid to neutral in reaction.

Clear Lake soil is apparently related to both the Sunnyvale and
Castro soils. The Clear Lake 1s youn%est of the three in stage of
development. Its profile closely resembles that of the Alamitos soils
but differs in having a very weak B, horizon, or none at all, and in
having somewhat greater amounts of free calcium carbonate.

LITHOSOLS

Lithosols have very little profile development and are commonly
shallow over bedrock. In addition, many of them are stony. In the
Santa Clara Area, four series belong to this great soil group, the Los
Trancos, Maymen, Montara and Permanente.
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Los Trancos soil has been selected as an example of the Lithosols
in the Santa Clara Area. Following is a description of a representa-
tive profile of Los Trancos stony clay :

A; O to 6 inches, dark-brown (7.5YR 8.5/2) stony clay; weak medium
blocky structure, breaking to weak course and medium granular;
very hard when dry, very firm when moist, and very plastic when
wet ; medium acid.

D, 6 to 12 inches 4 gray (8Y 6/1) hard diabasic bedrock; rock is frac-
tured, especially near the surface, and rock surfaces along cracks
are coated with dark-brown clay washed down from the A, horizon.

Maymen soils, for the most part, have formed on brush-covered very
steep and stony slopes. The soils are light brown or pale brown, me-
dium textured, friable, and slightly or medium acid in reaction; they
overlie hard sandstone or conglomerate, which in places seems to be
metamorphosed. Their parent rock is similar to that giving rise to
the Hugo soils.

Montara soils, like the Los Trancos, have formed in weathered,
basic igneous rock, but it is serpentine rather than diabase. The
material above bedrock in Montara soils looks very much like that
in the Los Trancos.

Permanente soils have developed in weathering products of hard
crystalline limestone, but, because of leaching, the A, horizon is nor-
mally noncalcareous. The horizon or horizons above bedrock are
brown, medium textured, stony, and slightly basic in reaction.

ALLUVIAL SOILS

Alluvial soils, like the Lithosols, are young soils. Their character-
istics are almost entirely inherited from the parent material. They
differ from Lithosols in having formed in alluvium rather than weath-
ered bedrock. In the Santa Clara Area, five series have been assigned
to this group: Campbell, Mocho, Sorrento, Yolo, and Zamora. The
parent materials of these soils were derived from areas of sandstone
and shale or of metamorphosed sedimentary rocks, and from the soils
forming on those rocks, The parent alluvium of most of the soils is
moderately dark colored, so the soils themselves are moderately dark.

Yolo soils are representative of the Alluvial great soil group. The
following describes a representative profile of Yolo clay loam:

A; O to 19 Inches, brown (10YR §.5/2.5) light clay loam: weak medium
blocky structure: hard when dry, irm when moist ; contains numer-
ous roots and tubular pores; in cultivated fields, particularly or-
chards, a moderately compact plowpan generally occurs at depths
of from 6 to 10 inches: neutral reaction; gradunal transition to C..

C, 19 to 51 tnches, brown (10YR 5/2.5) light clay loam; weak medinm
blocky structure; soft when dry, friable when mofist; very slightly
compact in place; roots and tubular pores are numerous; neutral
in reaction; gradnal transition to C,.

C, b1 to 72 Inches, brown (10YR 4.5/2.5) light clay loam that is weakly
stratified with slity layers; very weak medium blocky structure:
soft when dry, friable when moist; numerous roots and tubular
pores ; noncalcareous ; neutral in reaction.

Campbell soils are less well drained than the Yolo; apparently they
developed under the influence of a fluctuating but moderately high
ground-water level. Campbell soils lie toward the outer edges of
alluvial fans at a lower elevation than the associated Sorrento, Yolo,
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and Zamora soils. The Campbell series includes fine and moderately
ﬁn};a textured soils, slightly grayer in color than Yolo, that have mottled
substrata.

Mocho soils are among the most feebly developed soils in the Area.
The material in their profiles is added to nearly every 1yeur by flood-
waters entering the valley. The soils are ordinarily well drained and
have brown, calcareous, stratified, medium and moderately fine tex-
tured profiles with little or no mottling.

Sorrento soils are closely related to and similar to the Mocho soils
but are probably slightly older. Though very weakly developed, the
Sorrento soils are rarely, if ever, flooded. These soils are brown,
friable, deep, stratified, unmottled, and calcareous usually only in
lower layers.

Zamora soils are associated with and related to the Yolo but are
slightly more advanced in stage of development, that is, slightly older.
Parent materials of the two series of soils are very similar, but the
Zamora lie at a slightly lower elevation and are apparently not quite
so well drained. The Zamora A horizons are noncalcareous and brown
but slightly darker than those of the Yolo soils. In the Santa Clara
Area the A horizons of the Zamora goils are somewhat more clayey
than those of the Yolo. Below the A, horizon the Zamora soil material
is slightly compact, and this horizon grades into friable, noncalcareous
alluvium.

LABORATORY STUDIES

All soil samples for laboratory analyses were screened through a
2-millimeter sieve. The aggregates were crushed with a rubber-tipped
pestle, and the gravel and stones larger than 2 millimeters were rubbed
relatively clean. The sieved material was thoroughly mixed and
aliquot parts were used for the laboratory analyses.

A mechanical analysis was made of each surface soil sample by &
proximate pipette method, in which a weighed sample of sieved soil is
shaken overnight in distilled water to which sodium oxalate has been
added as a dispersing agent. These results are used only to check the
field textural classification and are not published.

Eight representative soils were chosen for a more complete study.
Mechanical analyses of these profiles were made by the modified inter-
national method in which a weighed sample of sieved soil is pretreated
with hydrogen peroxide and hydrochloric acid to remove, respectively,
organic matter and carbonates. After the soil sample is washed free
of electrolytes, dispersal is effected by shaking it overnight with dis-
tilled water to which sodium oxalate has been added. The sands are
separated from the silt and clay by wet-sieving through a 300-mesh
sieve; they are dried, weighed, and reported as total sand separate.
The suspension of silt and clay is sampled by means of a pipette at
time intervals to give effective maximum diameters of coarse silt at
50 microns, fine silt at 5 microns, clay at 2 microns, and colloidal clay
at 1 micron. The results of mechanical analyses of these eight soils
are given in table 13.

® Thig section contributed by E. P. Perry, Department of Soils, University of
California, and revised by W. M. Johnson, Soil Conservation Service, U. 8.
Department of Agriculture.
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Tasrg 18,—Mechonical analyses of samples of eight soils from the
Santa Clara Area, California

Colloi=
T9t31 Coarse Fl{u; Cllay (%al
. san silt silt (less clay
Soil type and semple Ipopth| (2.00- | (0.05~ |(0.005-| than | (less | Total
number 0.005 | 0.005 { 0.002 | 0.002 | than
mm) mm) mim) mm) { 0.001
mm)
Sunnyvale clay: Inches| Percent | Percent | Percent| Percent | Percent | Percent
579701 _ .. ___ 0-13 .7 20. 5 11. 1 62. 9 54.4 1 100.2
579702__ .. ______|13-32 4. 4 20. 9 10. 8 64. 7 56. 9 100. 8
579703 ... - _|32-58 10.7 1 26.7 11. 6 51.7 44,1 100. 7
579704 _________. 58-72 24.3 31. 6 9. 4 35. 2 28. 7 100. 5
Vallecitos loam:
579736_ ________ 0-14 40. 9 25. 7 9.0 24. 5 18. 6 100. 1
BT97836._ . _ 14-30 65. 9 14, 4 56 14. 0 10. 8 99.9
Milpitas loam:
579743 __ 0-13 41. 0 3.6 7.6 18. 9 14. 0 99. 1
579744__ . ____._ 13-32 22.8 1 16.9 5.4 55. 5 52. 2 100. 6
B797465_ o __.__ 32-45 49.1 4 22.3 7.9 21. 1 15. 4 100. 4
Sorrento loam:
579784__________ 0-15 55. 2 24. 3 5.0 16. 0 13. 2 100. 5
579785 _ 15-36 53. 6 26. 9 5.5 14. 7 11. 9 100. 7
BTOT86_ . ___._ 36—55 53. 1 26. 1 55 16. 0 13. 3 100. 7
579787 ____ 55-72 1 38.1 30. 4 9.6 23.0 18. 0 101. 1
Positas loam:
5797101 .. 0-16 44. 8 29. 9 7.4 17. 6 14. 0 99. 7
5797102 ___ 16-31 33.8 20. 6 5.1 41.4 | 37.3 100. 9
5797103__.__ e -131-40 35.6 1 22.6 7.1 35.7 31. 3 101. 0
5797104_________ 40-54 48. 1 22,7 6.1 22. 5 19. 1 99. 4
Pleasanton loam:
5797128 _____ 0-15 54. 8 23. 1 6.5 16. 0 12. 3 100. 4
5797129 __ . ____ 15-37 51,41 2L 2 5.9 21. 3 18. 4 99. 8
5797130 _____ 37-60 63. 8 10. 5 4.3 21. 8 19. 4 100. 4
Saratoga loam: ] ]
5797167 ________ 0-11 56.8 | 24.1 5.7 13.7 | 9.8 100. 3
5797158 . ___ 11-38 49. 1 24.0 5.3 21. 8 17. 7 100. 2
5797159 . ___.__ 38-49 52. 6 26.0 5.4 16. 5 12. 5 100. 5
5797160_ . __ . .__ 49-60 61.3 1 20.9 5.6 12. 6 9.5 100. 4
Hugo clay loam: |
5797192 . ___ 0-11 23.7 1 442 | 9.0 22.7 16. 8§ 99. 6
5797193 _ . ._ 1120 17. 56 49. 1 8 4 26. 1 19. 6 101, 1
5797194 ______ 20-30 28. 1 50. 8 81 14. 7 10.8 1 101.7
Cropley clay (adobe): ; |
; 17 . 0-13 36,2 27.3 3.7 334 30.1 100. 6
579718 o ___ 13--37 36. 2 25. 4 5.5 34.0 30.1 101. 1
579719 .. ___ 37-53 34. 4 26. 7 6. 6 33.5 28. 9 i10L. 2
579720 .. _____ 53-72 32.7/ 27.5 7.5 33. 5 20.1 101. 2

Moisture equivalents were determined on all samples by the stand-
ard method. Thirty grams of saturated soil is subjected to a force
of one thousand times gravity in a centrifuge; the results are reported
as the percent by weight of moisture retained on an oven-dry soil
basis. A few soils are so impermeable that water is not thrown out
by the centrifugal force but remains on the surface of the soil. On
these soils the moisture-equivalent determination is repeated in the
usnal moisture-equivalent cups, but paraffined paper is added to the
sides of the cups to allow the excess water to drain away. Where
drainage is satisfactory, the moisture equivalent represents approxi-



192 SOIL SURVEY SERIES 1041, NO. 17

mately the normal field capacity or the amount of water that is held
in a soil after a heavy rain or an irrigation where drainage downward
is free and uninterrupted. Moisture-equivalent results are given in
table 14.

Determinations of the pH of these soils were made by use of the
Beckman glass-electrode pH meter. Fifty grams of air-dry soil are
put into a tall 4-ounce bottle, and enough distilled water is added to
saturate the soil. The pH values are determined after allowing the
wet soil to stand a few hours. The results of pH determinations are
given in table 14. These results are somewhat lower, particularly for
soils of pH 7.0 and above, than are obtained by the colorimetric method
with a higher ratio of water to soil.

Carbonates were determined by the McMillar method. The soil is
treated with standardized hydrochloric acid until effervescence ceases.
It is then back titrated with standardized base to determine the amount
of acid that is used in the reaction. The amount of acid used is cal-
culated as equivalent to the amount of calcium carbonate present in
the soil. It is recognized that this method involves certain errors,

articularly when sodium carbonate is present, since the total car-
onate 1s calculated as calcium carbonate, or lime carbonate. These
results are also included in table 14.

TasLe 14—pH, carbonates, and moisture ?quz"valents of soils of the

Santa Clara Area, California
. Carbon- | Moisture
Soil type and sample No. Depth pH ates equivalent
Sunnyvale clay: Inches Percent Percent

0701 s 0-13 .7 6.1 38.1
579702 . 13-32 81 6.9 39. 5
579703 _ - e 32-58 8.2 14. 4 35. 6
579704 . 58-72 8.2 25. 4 29, 2

Pescadero clay (adobe):
579705 . - . 0-18 7.6 9 31. 9
B79706 - - - oo 18-29 8 2 .7 137.7
579707 _ _ ... 20-43 8 4 48 127.9
579708 _ oo 43-72 8. 4 50 127. 4
Castro silty clay:

9709 s 0-12 7.5 24. 6 33.5
579710 - ____ 12-24 7.8 23. 8 32.2
579711 _ . 24-54 81 44.0 28. 4
579712 el 54-72 8.0 24, 4 25. 2

Alviso clay:
579718 e 0-7 7.9 9.9 45.1
579714 . .. 7—-28 7.9 15. 3 141, 4
579715 - s 28-45 8.3 27.8 136.5
579716 ... 45-72 8.2 28.0 127.9
Cropley clay (adobe):
717 e eeeeee 0-13 6.4 |ccceeeoas 25. 1
579718 e 13-37 6.8 |-o______ 23.7
8679719 _ . 37-53 7.6 1.6 23.5
879720 - e ceaeeae 53-72 80 2.7 23. 4
Diablo clay:
679721 - 0-10 6.9 |oceeee—- 3L 7
679722 _ e 10-31 7.7 1.6 31. 5
879723 _ e 31-45 7.8 8.0 17.5

See footnotes at end of table.
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TasLe 14.—pH, carbonates, and moisture equivalents of soils of the
Santa Clara Area, California—Continued

. Iy -
Soil type and sample No. Depth pH C ‘;;l;gn elcﬁxoil:;ig:t
Altamont clay (adobe): Inches Percent Percent
679724 . _ .. 0-12 6.7 |oceeeee e 26. 5
5797256 _______ -l 12-26 6.9 |- 23. 8
579726._ . Jl 26-43 7.8 2.0 24.9
879727 - .. 43-60 7.8 5.1 ...
Berryessa clay:
579728 0-11 6.8 |- 27.6
11-24 7.1 2.7 27. 6
24-40 7.9 3.4 29. 1
40-72 81 | ... 24.8
0-8 6.7 [ccmeee - 14.2
817 6.8 |cmeeee - 14.0
17-311 6.8 (ool
0-14 6.3 [cccceoo 21.6
0-14 70 |cceeee oo 20.0
14-34 7.6 50 30.9
3448 7.8 6.0 |- ..
0-7 6.8 |coee- 24.7
7-21 7.6 1.1 130.3
21-60 85 1.6 130. 4
Milpitas loam:
679743 . . . 0-13 6.2 [(coooaoo- 17.6
679744 __ _ ... 13-32 5.9 |ooo__.. 34.9
679746 _ _ .. 32-48 7.0 L4 ) ...
Montara stony clay:
679746 _ ___ . 0-7 6.9 121 42. 8
679747 _ . _. 7-23 7.0 15 2 141. 6
b79748 _ _ ____ . ___. 23+ 7.5 LI
Pleasanton clay loam:
49 e 0-12 71 e . 20. 6
879760 _ ... 12-32 6.8 |- 21. 8
679751 _ _ .. 32-54 6.9 ... 20.3
679752 _ _ ... 54-72 7.0 1.0 21. 3
Clear Lake clay (adboe):
579753 - - e 0-11 7.1 1.1 35. 8
679754 _ ... 11-23 7.5 3.0 32.0
579755 - - .. 23-34 8.0 5.3 26. 1
679756 . e 34-60 8.0 5.2 23.7
Alamitos clay:
579757 .. 0-14 7.0 1.4 41. 5
579758 ... 14-33 7.1 1.9 37.8
579759 _ _ ... 33-48 6.6 [_._______ 34. 8
Castro clay:
579760 - ... 0-9 7.7 10. 2 31. 5
579761 - _ _ ... 9-23 7.5 14. 4 28.9
679762 .. 23-53 7.4 45. 9 19. 9
679763 - e 53-72 7.6 33. 6 20. 3
Bayshore clay loam:
79768 - e 0-11 78 83.0 41. 8
579769 . _ __ .. 11-28 7.9 79.9 30.0
579770 _ ... 28-43 7.7 14.2 36. 4
87977 ... 43-60 7.3 1.7 26.7

876177—58——13
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TasLe 14.—pH, carbonates, and moisture equivalents of soils of the
Santa Clara Area, California—Continued

. Carbon- | Moisture

Soil type and sample No. Depth pH ates equivalent

Mocho loam: Inches Percent Percent
579775 e eeaeeaa 0-17 7.8 2.6 19. 4
579776 _ - e 17-43 8.0 2.9 18. 2
879777 e 43-72 7.9 2.6 19. 9

Pescadero clay:

579778 e 0-11 7.3 2.5 3.5
579779 e 11-37 7.6 2.3 30.6
579780 _ _ e 37-60 7.8 59 29. 1

Campbell silty clay:

9781 _ e 0-16 7.1 2.2 28. 8
579782 . e 16-30 7.3 2.1 28. 5
579788 - 30-60 7.9 2.1 26. 3

Sorrento loam:

579784 . e 0-15 7.4 1.9 17.3
579785 . e 15-36 7.4 1.8 16. 4
B79786_ - e eeeeemeen 36-55 7.4 1.9 16.9
579787 - e 55-72 8.1 2.0 21.7

Ohmer clay loam:

579793 _ e 0-11 6.0 (- -.--_ 21.7
579794 _ oo 11-20 6.4 |- 24,1
579795 e 20-36 6.9 |- 18. 1

Cayucos clay:

S7T9796 _ _ e~ 0-13 5.7 |-ccooC 30. 8
579797 _ - e 13-25 6.0 [----—-—_-_ 33. 9

Los Trancos stony clay:

579799 _ e 0-6 5.9 [cocoooaoat 30. 6
5797100 _ - 6-12 6. 7 Joo oo |eomeoaoo

Positas loam:

5797101 . - 0-16 5.8 [-o_o--. 17. 9
5797102 . _ e 16-31 5.6 |-oooos 30.7
5797103 _ - - 31-40 5.8 |- 30. 6

Cropley clay loam:

97105 - oo 0-17 6.9 (.- 20. 6
5797106 _ . - 17-36 6.8 |-coeoaceen 20. 8
5797107 C e e 36-49 7.2 2.8 18. 5
5707108 - - e 49-60 7.5 3.1 18.0

Vallecitos clay loam:

5797109 _ e 0-10 5.8 [-eocoooooC 19. 6
5797110 . e 10-20 5.8 oo - 19.0
5797111 . - 20-26 5.4 oo __.__ 28. 9
5797112 oo 26-36 5.1 |- 28.1
Sorrento silty clay loam:
5797113 0-13 7.0 1.2 21. 6
5797114 13-38 7.0 1.6 20. 1
5797115 38-49 7.5 1.2 18. 5
5797116 49-72 8.3 6.0 21. 4
Edenvale clay (adobe):
5797117 0-17 8.7 |- 32. 6
5797118 17-31 7.3 3.2 32. 4
5797119 31-40 7.9 4.0 30. 8
5797120 40-60 81 5.2 28.9
Hovey clay:
8797121 _ e 0-11 7.5 6. 6 36.3
5797122 e 11-23 7.5 9. 6 36. 2
5797123 _ e 23-38 7.8 15. 3 36. 5
5797124 e 38-72 8.0 13. 2 45. 2

See footnotes at end of table.



SANTA CLARA AREA, CALIFORNTA 195

TasLe 14.—pH, carbonates, and moisture equivalents of soils of the
Santa Clara Area, California—Continued

: Carbon- | Moisture
Soil type and sample No. Depth pH ates equivalent
Ayar clay: Inches Percent Percent
5797125 0-11 7.3 25. 7 29. 6
5797126 11-23 7.3 28. 6 29. 2
5797127 23-36 7.3 45.7 19. 7
Pleasanton loam:
5797128 0-15 6. 15.1
5797129__ 15-37 6. 15. 3
5797130 37-60 6. 13. 5
Dublin clay (adobe
5797131 0-16 (i 3 28.0
5797132_._ 16-37 6.3 |- 27. 2
5797133 37-48 7.1 1.7 17.7
Yolo clay loam:
5797137___. 0-19 6.6 23.0
5797138____ 19-51 6.5 18. 8
5797189 oo 51-72 6.5 19. 5
Yolo fine sandy loam:
5797140 0-12 6.6 13.9
5797141____ 1240 6.6 14. 8
5797142 _ __ 40-54 6.9 17.3
5797143 54-72 7.1 56
San Ysidro clay loam:
5797144 0-14 6.8 15. 3
5797145 14-21 6.3 15. 9
5797146 21-39 6.5 24.0
5797147 39-50 6.9 22.3
5797148 _ _ . ___ 50-60 6.7 20.5
Zamora silty clay loam:
49 . 0-17 6.2 | ... 20. 2
5797150 _ ... 17-38 6.3 |- 20. 8
67971561 _ .. 38-51 6.6 |._.---____ 18. 6
5797152 _ o ______ 51-72 6.7 |oceemea 18.5
Saratogs loam:
8797187 _ . 0-11 6.2 [ocemaaoo. 15. 6
5797158, _ o _.__. 11-38 5.8 oo ___ 15.9
5797159 _ . __ 38—49 5.9 ... 14. 2
5797160 _ _ __________________ 49-60 5,9 |acocooC 13. 4
Sobrante clay:
5797161 _ _ _ . ___.___ 0-9 6.3 [oocca- 22.3
5797162 L ____ 9-19 6.2 |- 31.2
5797163 _ - .. 19-30 6.4 | oo ___ 26.3
5797164 _ __ . ___ . __ 30-36 6.6 [couuo___. 24. 5
Soper gravelly loam:
165 _ o __.__ 0-11 6.0 |- 16. 8
5797166 . _______. 11-28 5.2 | oL 19.9
5797167 _ _ . oo 2842 5.8 Joeoo. 16.9
Azule silty clay:
5797168 _ . o-._ 0-9 5.7 |ocoeaeaees 24.7
5797169 . _ . ... 9-18 5.3 |oceeeoo 23.1
5797170 - 18-45 5.4 | . 23.5
BT9717Y . . 45-54 5.6 |- 23.5
Los Gatos clay loam:
BT97175 o e 0-9 8.1 | ... 25. 1
8797176 . 9-20 5.9 |ococaa. 22.9
5797177 . oo 20-36 L N A 25. 2
8797178 o _____ 3648 6.0 |- 28.5
Permanente stony loam:
6797179 . e _- 0-11 7.3 1.8 22. 4
5797180 - .. 114 7.8 24. 6 18. 2

See footnotes at end of table,
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TasLe 14.—pH, carbonates, and moisture equivalents of soils of the
Santa Clara Area, California—Continued

: Carbon- | Moisture
Soil type and sample No. Depth pH ates equivalent

Hugo loam; Inches Percent Percent

5797181 . . __ 0-10 6.5 |- 21.5

5797182 ... 10-26 5.6 oo 16. 8

5797183 _ _ . .__ 2648 4.9 ... 11. 9
Maymen loam:

5797184 _ ... 0-14 5.9 |ocooaoooo 19. 6

8797185 ... 14-24 5.4 [co-ooo_ 16. 8
Altamont clay:

5797186 - ... 0-10 5.7 |oceeeeo 30.0

5797187 _ ... 10-25 6.1 |.__.______ 30. 6

5797188 _ ... 25-30 7.3 11. 2 24. 2
Montara stony clay loam

5797189 _ L _._ 0-6 6.6 |- _—______ 35. 4

5797190 - . ___ 6-15 6.8 |- 42. 5
Hugo clay loam:

5797192 _ ... 0-11 5.6 | .. _.___ 26. 8

5797193 _ _ _ ... 11-20 5.3 Joooo_ - 26. 1

5797194 ____________________ 20-30 51 |- 21.9
Orestimba clay loam:

5797195 _ .. 0-10 6.0 [__.______ 21.5

5797196 _ _ __ . ___. 10-22 7.8 1.5 130.5

5797197 .. 2241 8.8 4.6 130.2

5797198 _ _ . ___. 41-60 8.6 9.3 130. 5
Pleasanton gravelly loam:

5797199 _ _ .. 0-18 6.8 |-o_-______ 15. 3

5797200 _ . __________________ 18-40 6.2 _________ 13.3

5797201 . . _ .. 40-54 6.1 [-o________ 11. 6

! After centrifuging this soil, following preparation by the standard method,
water was found standing on the surface. These samples were rerun after the
metal cup walls were lined with paraffined paper to permit drainage.

2 Probably magnesium carbonate.

The “Chernozemic” soils all have a neutral reaction in the surface
soils but have a higher pH value with increased depth because of
calcareous subsoils. The leaching of lime from the surface to the
subsoils is characteristic of these soils. The higher organic-matter
content of the surface soils probably accounts for the higher moisture-
equivalent values in the surface soils than in the subsoils. The soils
have a somewhat lower moisture-holding capacity than might be ex-
pected from the amount of clay they contain. The surface soils also
show a relatively high proportion of colloidal clay to total clay.
From 82 to 88 percent of the material below 2 microns effective diam-
eter is also below 1 micron.

The “Prairie-like” soils are medium to slightly acid in reaction.
They increase slightly in pH value with increased depth. There is
normally no lime in the profiles of these soils.

Eight series were assigned to the Noncalcic Brown soil group. They
are the Azule, Gaviota, Los Gatos, Pleasanton, Saratoga, Sobrante,
Soper, and Vallecitos. Data on pH, carbonates, and moisture equiva-
lents are given in table 14 for at least one set of samples representing
each series. Mechanical analyses were made on samples of the Pleasan-
ton, Saratoga, and Vallecitos series and are reported in table 13.
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Noncalcic Brown soils are ordinarily noncalcareous and range from
neutral to strongly acid in reaction. The reaction is usually fairly
uniform througﬁout the profile and shows no marked pH change
from one horizon to another. Values for moisture equivalent do not
vary markedly by horizons but are about typical of the different
textural classes. .

The Pleasanton profile studied in detail shows weak textural differ-
entiation of horizons. The differences may be caused mainly by strati-
fication of the parent material. The Saratoga samples show distinct
enrichment with clay in the B horizon. The proportion of fine clag
(less than 1 micron{ is greater in the B than in either the A or (
horizons. This suggests that the clay enrichment in the profile is
probably mainly the result of migration of fine clay particles in
suspension. Onfy two horizons of the Vallecitos profile were sampled,
ancf) those extend to a depth of 30 inches. Without analyses of deeper
horizons, it is difficult to interpret the existing data, but 1t seems likely
that the higher clay content of the upper (0 to 14 inch) layer is due to
stratification.

Four series (Milpitas, Ohmer, Positas and San Ysidro) are called
Noncalcic Brown soils, intergratiing to Planosols. These series range
in reaction from neutral to medium acid. Reactions vary only slightly
from one horizon to another within a profile. Samples from two
profiles (Milpitas loam and Positas loam) were subjected to mechan-
1cal analysis. The results show pronounced clay enrichment of the B
horizons in both soils. In Miﬁ)itas loam, clay increased from 18
percent in the A to 55 percent in the B; in Positas loam, from 17
percent in the A to 41 percent in the B. These claypan B horizons
also have an exceptionally high ratio of colloidal clay (less than 1
micron) to total clay (less than 2 microns). Inthe Milpitas B horizon,
95 percent of total clay is finer than 1 micron in diameter; in the
Positas, 90 percent of the total clay of the B horizon is finer than 1
micron. Both total clay content and colloidal clay content suggest
that these claypans restrict water movement. The Milpitas is sli htly
calcareous in the C horizon, but all other horizons of this and the
other soils in this group are noncalcareous. Moisture equivalents vary
at different depths according to the ranges in clay content of the
different horizons.

Altamont, Climax, Diablo, and related series of the “Chernozemic”
soils, intergrading to Grumusols, are generally neutral to mildly
basic in reaction. ~Characteristically they are leached of lime in the
A, horizons and are calcareous below. Mechanical analyses were run
on samples of one profile of Cropley clay (adobe). The laboratory
data on particle-size distribution and moisture equivalent, as well as
field evidence, indicate little or no clay enrichment of the B horizon,
that is little or no eluviation and illuviation of clay particles. If these
soils are indeed grumusolic, as the group name is intended to suggest,
then textural differentiation of horizons is not to be expected.

The Cayucos and Dublin series are closely related to the soils of
the “Chernozemic” group; they differ principally in reaction. The
are classed as Prairie-like, intergrading to Grumusols. Like Prairie
soils, they are generally noncalcareous and medium to slightly acid.
Like Grumusols, they are high in clay, seem to lack textural differ-
entiation of horizons, crack widely upon drying, and have granular
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surface horizons. Particle-size distribution was not determined on
samples of any members of this group, but field observations and
moisture equivalent data suggest that they are clays throughout, with
little or no clay enrichment of the B horizon.

Mechanical analyses were run on samples of one of the Hugo pro-
files. This soil is tentatively classified simply as “Podzolic.” The
analyses suggest slight enrichment in clay of the B horizon, but more
data should be obtained to confirm this characteristic. Data on pH
and moisture equivalent are available for two profiles, one of a loam
type, the other of a clay loam. The reaction in both profiles is
slightl% acid in the A horizon and increases to very strongly acid
in the C.

As would be expected in “Solonetzic” soils, the Orestimba and
Pescadero soils have basic reactions. In some Orestimba profiles, the
A, horizon is neutral or even slightly acid, but the B and C horizons
are moderately to strongly basic. No mechanical analyses are avail-
able for these soils in the Santa Clara Area, but field indications and
moisture-equivalent data indicate at least moderate clay enrichment
of the B horizon. These soils are calcareous at or near the surface,
and free carbonates increase with increasing depth. It was difficult
to determine the moisture equivalents because of the very slow perme-
ability of the soil materials in the B and C horizons. By repeating
the determinations with paraffined paper linings for the moisture-
equivalent cups, much of the excess water was drained away, and a
value more nearly approaching the actual moisture capacity of the
soil material was obtained.

Four series, Alviso, Bayshore, Castro, and Sunnyvale, were placed
in the group of “Hydro-Calcimorphic” soils. All of these are strongly
caleareous throughout and range in reaction from mildly to moder-
ately basic. In most instances they are least calcareous in the A,
and most calecareous in one of the horizons of the substratum. An
exception is the Bayshore, which is most strongly caleareous in the
A,. There is no evidence that clay has migrated to any appreciable
extent, and the profiles appear to have no textural differentiation of
horizons. The moisture equivalents are rather high in the A, hori-
zons, because these horizons are high in organic matter. Moisture-
equivalent values decrease with increasing depth.

The Wiesenboden soils are clearly related to the “Hydro-Calcimor-
phic” soils group. The two series in this group, Alamitos and Clear
Lake, are calcareous throughout, but not nearly so strongly calcareous
as Alviso and others of the “Hydro-Calcimorphic” soils group.
Moisture equivalents in the A, horizons are higher than the texture
would lead one to expect, because of high organic-matter content.
Moisture-equivalent values decrease with increasing depth. Clear
Lake clay (adobe) samples varied from neutral in the A, to moder-
ately basic in the substratum. Alamitos clay samples showed neutral
reaction in the A, and slightly acid reaction 1n the substratum. There
is little or no textural differentiation of horizons in these soils.

The four series of the Lithosol group (Los Trancos, Maymen, Mon-
tera, Permanente) vary considerably in reaction, content of free car-
bonates, and moisture equivalent, depending on parent rock, vegeta-
tion, and climate. None of them shows indication of significant clay
migration, although mechanical analyses are not available to confirm
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this statement. The Los Trancos and Maymen are strongly acid to
neutral in reaction ; the Montara and Permanente are neutral to mildly
basic in reaction; and the Permanente is usually calcareous, at least
in lower horizons. In most of the profiles studied, moisture equivalent
decreased with increasing depth, probably because of decreasing or-
ganic matter and decreasing clay frl)'om the surface downward.

Like the Lithosols, the illuvia] soils are a varied group. Their
nature depends largely upon the soils and rocks from which their
alluvium was derived. There is little or no B horizon development
in these very youthful soils. Variations in clay content from one
horizon to another are probably the result of stratification of the
alluvium. The Campbell, Mocho and Sorrento soils are neutral to
moderately basic in reaction and are calcareous throughout. The Yolo
and Zamora are slightly acid to neutral and are noncalcareous. Mois-
ture-equivalent values are directly associated with texture and organic-
matter content and vary only slightly from horizon to horizon.

GLOSSARY OF SPECIAL TERMS

Certain special terms used in the descriptions and discussions of
soils may not be familiar to the reader. In addition to the definitions
already given, the following abbreviated glossary may be of value to
the reader.

Acid soil. Practically, a soil giving an acid reaction below pH 6.6 throughout
most or all of the part occupied by roots. (See Reaction, soil.)

Adobe soil. Generally, a soil of clay texture that cracks into large more or
less cubical blocks on drying. This is a soil structure term and should not
be confused with the name for material used to make adobe building bricks.

Aggregate (of sofl). A single mass or cluster of soll consisting of many soil
particles held together, such as a clod, crumb, or granule.

Alkali soil. See section on Saline and Alkali Soils.

Alkaline soil. Practically, a soil giving an alkaline or basic reaction above pH
7.3 (see Reaction, soil). An alkaline reaction, if not too strongly alkaline,
does not necessarily indicate presence of toxic or injurious amounts of salts
characteristic of alkali soil. Certain fleld crops respond best to mildly
alkaline soils.

Alluvium. Fine material such as sand, mud, or other sediments deposited on
land by streams,

Arable land. Langd that in its present condition is physically capable, without
further substantial improvement, of producing crops requiring tillage.
Association, soil. A group of solls, with or without common characteristics,
geographically assoclated in typical pattern. If the individual areas of the
association are too small to be separated at the map scale used, the associa-

tion is mapped as a complex.

Bedrock., The solid rock beneath the soils and other unconsolidated natural
formations.

Calcareous soil. A soil contalning enough calcium carbonate (lime) to effer-
vesce (flzz like sodawater) visibly to the naked eye when treated with dilute
hydrochloric acid. The presence of free calcium carbonate gives this soil
an alkaline reaction.

Clay. The small mineral goil grains, less than 0.002 mm. (0.000079 inch) in
diameter.

Claypan. A dense fine-textured soil horizon beneath the upper part of some
solls ; very hard when dry, and plastic or sticky when wet.

* Taken mostly from the Glossary of Special Terms in Solls and Men (25).
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Concretions. Local concentrations of certain chemical compounds, such as
calcium carbonate or compounds of iron, that form hard grains or nodules .
of mixed composition and of various sizes, shapes, and colors.

Consistence, soil. The relative mutual attraction of the particles in the whole
soil mass or their resistance to separation or deformation (as evidenced in
cohesion and plasticity). Consistence is deseribed by such general terms
as loose or open; slightly, moderately, or very compact; friable; crumbly;
plastic; sticky ; soft; firm ; hard ; and cemented.

Consolidated (soil materials). Made solid, by cementation or other processes,
from a previously fluid or loosely aggregated condition.

Erosion. See section on Erosion and Deposition.

Fertility (of soil). The quality that enables a soll to provide the proper nutri-
ents, in the proper amounts and in the proper balance, for the growth of
specified plants, when other factors, such as light, temperature, moisture,
and the physical condition of the soil, are favorable.

Friable. Easily crumbled in the fingers.

Genesis, soil. The way the soll originated, especlally the processes that de-
veloped the solum from the parent material (See Parent material; Solum).

Hardpan. An indurated (hardened) or cemented soil horizon. The soil may
be of any texture, but is compacted or cemented together by iron oxide,
organic material, silica, calcium carbonate, or other substances.

Horizon, soil. A soil layer, approximately parallel to the land surface, that
has more or less well-defined characteristics produced by soil-building
processes.

Humus. The well-decomposed, more or less stable part of the organic matter
in the soil.

Igneous rock. A rock produced by cooling of melted mineral material.

Leaching. Removal of materials in solution.

Lime. Strietly, calcium oxide; but in the commonly used agricultural sense,
calcium carbonate and calcium hydroxide. Agricultural lime may be any
of these compounds, with or without magnesia, and is used as an amend-
ment for acid soils.

Limestone. A general name for rocks composed mostly of calcium carbonate.
There are a great many varieties differing in physical and chemical
composition.

Marl. An earthy crumbling deposit consisting chiefly of calcium carbonate
(lime) mixed with clay or other impurities in varying proportions.

Mellow soil. A soil that is easily worked or penetrated.

Metamorphic (or metamorphosed) rock. A rock much altered by the combined
actlon of pressure, heat, and water; frequently a more compact and more
highly crystalline form of rock than before.

Microrelief. Minor surface irregularities such as low mounds or shallow pits.
Mottled (mottling). Irregularly marked with spots of different colors.

Neutral soil. Practically, a soil that is not significantly acid or alkaline; one
having a pH between 6.6 and 7.3 (see Reaction, soil).

Noncalcareous. Free from lime or calcium carbonate.

Parent material. The unconsolidated mass of geologic material from which
the soil profile develops.

Peat. Unconsolidated soil material consisting mostly of undecomposed or slightly
decomposed organic matter accumulated under very wet conditions.

Plastic. Capable of being molded or modeled without breaking.

Porosity, soil. The degree to which the soil mass is permeated with pores or
cavities.

Productivity, soil. The ability of a soil to produce a specified plant or sequence
of plants under a specified system of management.

Reaction, soil. The degree of acidity or alkalinity of the soil mass, generally
expressed mathematically as the pH value. A pH value of 7 indicates
precise neutrality ; higher values, alkalinity; and lower values, acidity. In
this report the term “basic” is used in the same sense as the term “alkaline.”

Saline soil. See section on Saline and Alkali Soils.
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Sand. Small rock or mineral fragments from 2 to 0.05 mm. (0.079 to 0.002 inch)
in diameter.

Sedimentary rock. A rock consolidated from particles deposited from suspen-
sion in water. The chief groups of sedimentary rocks are (1) conglomerates
(gravels), (2) sandstones (from sands), (3) shales (from clays), and (4)
limestones (from calcium carbonate deposits).

Silt. Small mineral soil grains, the particles of which range in diameter from
0.05 to 0.002 mm, (0.002 to 0.000079 inch).

Seil. The natural medium for the growth of land plants on the surface of the
earth. A natural body composed of organic and mineral naterials on the
surface of the earth in which plants grow.

Solum. The part of the soil profile in which the soil-forming processes are
active, above the parent material.

Structure, soil. The morphological aggregates in which the individual soil
particles are arranged. Structure is described by such terms as “prismatic,
subangular blocky, columnar, platy, crumb, granular, blocky, and single
grain.”

Subsoil. Roughly, that part of the solum below the surface soil.

Surface soil. A general term applied to the upper layer of the soil. This
may be either the average plow depth, or the A horizon if it extends below
plow depth.

Texture, soil. The relative proportion of the various size groups of individual
soll grains. Texture is described by such terms as “fine sand, loamy sand,
sandy loam, loam, silt loam, clay loam, silty clay loam, and clay.”

Tilth. The physical conditions of a soil that affect its fitness for the growth
of specified plants,

Water table (ground-water level). The upper limit of the part of the soil or
underlying material wholly saturated with water.

Weathering. The physical and chemical disintegration and decomposition of
rocks and minerals.
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