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HOW TO USE THIS SOIL SURVEY REPORT

HIS SOIL SURVEY of the Alameda

Area, California, will serve several
groups of readers. It will help farmers
and ranchers in planning the kind of man-
agement that will protect their soils and
provide good yields; assist engineers in
selecting sites for roads, buildings, ponds,
and other structures; and help prospective
buyers and others in appraising a farm
or other tract.

Locating the Soils

At the back of this report is an index
map and a soil map consisting of many
sheets. On the index map are rectangles
numbered to correspond to the sheets of
the soil map so that the sheet showing any
aren can be located easily. On each map
sheet, the soil boundaries are outlined and
there is a symbol for each kind of soil.
AJT areas marked with the same symbol
are the same kind of soil. The soil symbol
is inside the area if there is enough room;
otherwise, it is outside the area and a
pomnter shows where it belongs. For ex-
ample, an area on the map has the symbol
AcC.  The legend for the set of maps
shows that this symbol identifies Altamont
clay, 3 to 15 percent slopes. That soil and
all others mapped in the county are de-
scmbed in the section “Descriptions of the
Soils,

Finding Information

In the “Guide to Mapping Units,” at the
back of this report, each soil is listed in the
alphabetic order of its map symbol. This
guide gives the page where each soil is
described, and the page of the capability
unit and range site in which the soil has
been placed. It JIS() shows where to find
the acreage of each soll, the yields that can
be expec red, and information about engi-
neering uses of the soils.

Farmers and those who work with farm-
ers can learn about the soils on a farm by
reading the description of each soil and of

its capability unit and other groupings.
A convenient way of doing this is to turn
to the so1l map and list the soil symbols of
a farm and then to use the “Guide to Map-
ping Units” in finding the pages where
each soll and its groupings are described.

Ranchers and others interested in pas-
fz/r() and range will find the subsection
“Use of Soils for Pasture and Range”
helpful. In that subsection the soils of the
ounty are placed in groups according to
their suitability for grazing, and “the
management of each group is ‘discussed.

[’7?(]17?(’()7'? and builders will find in the
subsection “Engineering Interpretations
of Soils” tables that give engineering
descriptions of the soils in the munty,
name soil features that affect engineering
practices and structures; and rate the smls
according to their suitability for several
kinds of use.

Scientists and others who are interested
can read about how the soils were formed
and how they were classified in the section
“Formation and Classification of Soils.”

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

Newcomers in the Alameda Area will be
espu‘m] y interested in the section “Gen-

eral Soil Map,” where broad patterns of
soﬂs are described. They may also be in-
terested 1 the section “General Nature of
the Area,” which gives additional infor-
mation about the <‘01miV

% Fe F % *

Fieldwork for this survey was com-
pleted in 1961. Unless otherwise indi-

ated, all statements in the report refer to
conditions in the Area at the time the sur-
vey was in progress. The soil survey of
the Alameda Area was made as part of the
technical assistance furnished by the Soil
Conservation Service to the Kastern and
Western Alameda County Soil Conserva-
tion Districts.

Cover picture:

Irrigated strawberries on Yolo loam, 0 to 3 percent slopes.

Positas and Perkins soils in background are used for grazing.

i

| Fruits and vegetables are important agricultural products in the Alameda Area.
i

|
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SOIL SURVEY OF THE ALAMEDA AREA, CALIFORNIA

BY LAWRENCE E. WELCH, RICHARD C. HUFF, RICHARD A. DIERKING, TERRY D. COOK, LELAND A. BATES, AND WELLS
F. ANDREWS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION

HE AREA covered by the soil survey is in Alameda

County in the west-central part of California. It is
mainly within the San Francisco Bay drainage basmn and
is made up of fairly rugged highlands of the Diablo Range,
of upland terraces, and of intermountain valleys.

The acreage used for agriculture has been curtailed by
residential and industrial development, but farming is
still of considerable importance and is well diversified.
The principal crops are barley, vegetables, hay, sugar
beets, and grapes. Cut flowers and fresh vegetables
have a ready market in the nearby metropolitan areas.
Livestock are produced in the foothills where forage is
abundant.

Numerous manufacturing companies are located in
Alameda County. TFood processing is the largest single
industry, but the manufacture of nonelectrical machinery,
fabricated metals, and transportation equipment is also
important. Many other industries contribute to the
economy of the County.

The climate of the Area is mild, and temperatures are
moderate during winter. The growing season is long
enough for most crops, especially for vegetables and cut
flowers. Rainfall is limited, however, in the summer, and
irrigation is needed for crops.

General Nature of the Area

This section tells about the location and extent of the
area surveyed and describes the physiography, relief, and
drainage. It also gives some important facts about the
climate.

Location and Extent

The Alameda Area comprises all of Alameda County
except the urban areas along the coast. (See the gen-
eral soil map in the back of the report.) The Area is in
the west-central part of California (fig. 1). The area
surveyed covers approximately 508 square miles, or about
895,000 acres. Oakland, the county seat of Alameda
County, is the largest city in the county, but it is not in
the area surveyed. ILivermore and Pleasanton are the
only incorporated towns in the Area. Livermore, the
largest, has a population of about 16,000,

SAN DIEGO

* . N .
State Agricultural Experiment Station

Figure 1—Location of the Alameda Area in California.

Physiography, Relief, and Drainage

The Alameda Area comprises three general physio-
graphic regions: The highlands of the Diablo Range,
the upland terraces, and the intermountain valleys.

The Diablo Range consists of fairly rugged mountains
that range in elevation from about 100 feet along the
San Francisco Bay depression to about 4,000 feet along
Valpe Ridge. Most mountain valleys are young and
V-shaped. The uplands north and east of the Livermore

1
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Valley typically are moderately steep to steep and have
well-rounded ridges. In other uplands, particularly
those south of the Livermore Valley, the slopes are steep to
very steep, and the ridges are narrow and have numerous
outcrops of bedrock.  In some places small landslips are
common,

The upland terraces are south of the Livermore Valley.
They are characterized by smooth, wide ranges that dip
at an angle of 10 to 30 degrees northward toward this
valley and by steep to very steep V-shaped valleys.
Slopes are smooth and well-rounded in the northwestern
perimeter of the upland terraces. )

The intermountain valleys consist of coalescing alluvial
fans, low terraces, and flood plains. Typically, they are
nearly level to gently sloping. The Livermore and Ama-
dor Valleys, which are adjacent to each other, are the
largest of the coastal valleys. The Livermore Valley is
east of Pleasanton. The main streams in this valley are
the Arroyo Mocho, Arroyo del Valle, and Arroyo Las
Positas, which flow in a westerly direction. Amador
Valley is in the vicinity of Dublin. "The principal streams
in this valley are the Alamo and Tassajara Creeks, which
flow in a southerly direction.

The drainage pattern of the Area is well developed.
(See the general soil map in the back of this report.)

All the streams except Alameda Creek are intermittent.
This creek maintains a small flow throughout the year.
The smaller gullies and creeks contain water for only
short periods during and after rains. The Iarger streams
drain the areas of strongest relief and heaviest rainfall.
These streams contain running water until the middle of
summer, when the water sinks below the snrface in most
places or appears as waterholes at intervals along the
streams. The basins east of Dublin are flooded once
every 4 or 5 vears.

The Area can be divided into three general drainage
areas. 'These are the San Joaquin, the Coastal, and the
San Francisco Bay drainage areas. The northeastern
part of the Area occupies approximately 70 square miles
and drains into the San Joaquin V alley. The two prin-
cipal creeks in this area are Mountain House and Tesla.
The western part occupies about 109 square miles and
Is drained by a large number of small streams that empty
directly into San Francisco Bay.  The rest is drained by
streams that flow into the Livermore and Amador Valleys
from all sides. These streams converge about 1 mile
west of Pleasanton and form the Arroyo de la Laguna.
This stream, in turn, converges with other streams of the
Sunol Valley to form Alameda Creek, the Targest creek
of the area.

Climate !

The western end of the Alameda Area has a marine
climate with very little change in temperature, but the
eastern part has a more variable climate. Temperatures
are moderate, however, over the entire county during
winter and are high in the inland parts during summer.
The growing season is long enough in all parts of the
county to permit the maturity of most crops commonly
grown. Rain falls mainly in the winter; little or no rain

1By C. Rosrgrr Ervorp, State climatologist, U.S. Weather Bu-
reaun.

falls during the summer. The prolonged rainless period
makes irrigation essential for the production of many
crops, although forage plants and some early maturing
crops are grown without irrigation.

Lemperature~—The  average annual temperature
throughout the Area is uniform. It ranges between 56°
and 58° F. west of the coastal hills, and increases to
about 62° in the northeast corner. Temperatures in mid-
summer have exceeded 100° everywhere in the Area, and
extremes as high as 115° have been reported in the Liver-
more area. The mean maximum temperature for July
ranges from the middle 70’s west of the coastal hills, to
the upper 80’s in the Livermore Valley, and to the lower
90’s east of Altamont Pass. Maximum temperatures of
Y0° or higher occur about 4 days per year near the San
Francisco Bay and may occur ‘as many as 65 days per
year inland.

Low temperatures during J anuary -average in-the
upper 80’s or lower 40’s. At one time or another, extreme
low temperatures have been in the low 20’s over all of
the Area; the lowest reported temperature was 19° at
Livermore. Tt is likely that slightly colder temperatures
have occurred on higher elevations in the southeast
corner of the Area, but no official records are available.
Table 1 and figure 2 show further details of temperature.

On the average, freezing temperatures occur 7 to 10
days each year over all the Area. The median date of
the last freezing temperature in spring ranges from near
January 1 in the western part of the Area to the latter

Tanve 1—Temperature data for seven weather stations
Arvarapo, CArLIr.

Mean Mean Mean
Month Highest'| maxi- |temper-| mini- | Lowest
mum ature mum
°F, °F, CF, °F. °F.

January. .. __ 74 58.4 49. 8 41.: 23
Februa 76 60. 7 52. 5 44, 2 33
Mareh ~ ________ 83 65. 0 55. 8 46. 7 35
April . oo 87 66. 9 57. 6 48. 3 35
May______._____ . 96 70. 5 61. 1 51. 7 38
June. o _____.__ 96 72.5 63. 2 53. 9 42
July 99 V3.7 64. 6 55. 4 43
Avgust___________ 92 73. 4 64. 3 55. 3 45
Septermber.. . __ 109 75.7 65. 1 54. 5 45
October__ .. ______ 96 72. 8 61. 9 51. 0 38
November___ . 91 66. 7 55. 5 44. 4 30
December. o 79 60. 2 50. 9 41. 6 23

Annual . __ 109 67. 5 58. 5 49. 0 23

Haywarp, Carar.

January._ .. _____ 153591 476 39. 2 22
February _.______ 7 58. 9 50. 0 41. 2 28
March.__________ 84 61. 9 52. 4 42. 9 30
Aprilo 86 65. 4 55. 7 46. 0 33
May .. .. 94 68. 5 59. 0 49. 4 36
June.________.___ 104 716 62. 2 52. 8 40
July_ 99 74. 3 64. 4 54. 4 40
August____.__ 98 73. 4 64. 1 54. 8 40
September_ ______ 99 75. 4 64. 8 54. 1 42
October______ . 94 71.1 60. 3 49. 5 35
November e 85 63. 8 53. 7 43. 6 30
December. o __ 78 57.7 49. 4 41. 0 23

Annual_______ 104 66. 5 57. 0 47. 4 22
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Livermors, Cavir.

ALAMEDA AREA, CALIFORNIA 3

Tavue 1.-—Temperature data for seven weather stations —
Continued

Tracy Pomping Prant, CALIF

i Mean Mean Mean ) Mean Mean Mean
Month Highest | maxi- | temper- mini- | Lowest Month Mighest | maxi- - temper-| mini-  Lowest
miu ature muim MU ature mum
! i
r.__ °F, °r. °F. °F. g °op, o o, o,
-’jl‘mlm‘.\,' ——————————— ol 56. 6 47. 6 36. 5 19 January. oo . .. 67 55. 8 46. O 37. G 23
February. ... 80 61.0 50.8 39.3 23 February ... 76 60. 4 50. 5 40. 6 25
March > ____ 88 652 534 412 27 March L. 821 66.9 | 550  43.0 3(
Aprilo_. . 95 70.5 56. 9 43.5 30 April. . 92 72.6 59. 8 47.0 34
May_ ... . 108 75. 6 61. 4 47. 1 32 Mav.. . ______. 99 788 65. 1 51. 3 40
111 82,3 66. 8 50. 9 38 Junc..._. . __ 110 88. 9 73. 3 57.7 39
July .. 113 88.3 70. 6 53.7 41 July.. oo 110 93. 3 76. 4 59. 4 51
August .. Iz 87.3 1 70.1 53. 4 40 August______.____ 108 | 92,9 | 761 50. 3 42
September. 115 85. 1 68. 3 51.7 35 September. ... ___ 109 88. 6 73. 1 57.6 46
()YC10b<’T,,,Y. 100 7'_' 1 62. 5 47. 4 29 October________._ 97 78. 4 65. 1 51. 8 39
November_. - 93 67. 3 54. 4 40. 6 25 November________ 85 66. 9 54.0 41. 1 26
December. ..o 8 57.9 48. 6 36. 9 20 December. oo 73 0 579 47.5 370 22
Annual______ s 729 59. 3 45.3 19 Annual______ 110+ 751 61.0 486 22
Newark, CALIF.
N . . part of March in cold spots in the hills between Liver-
January oo ... 75 56. 9 45. 4 33. 8 22 - 14 i o avr T 13 Tt £
Februmm 3 o 7 48 8 520 55 more and the San Francisco Bay. The median date o
March. 79 626 517 40, 7 59 the first freeze in the fall is as early as November 16 in
April 87 68. 2 56. 0 43.7 32 the northeast corner of the Area and in the hills, and it
1}\/‘[1];13:“, ********** R o N - i; is progressively later toward the bay. These dates, how-
July_ 07 67 619 53 1 41 ever, vary from year to year. There is a chance 1 year
August 99 77.0 64. 8 52. 6 41 in 10 of a freeze as late as April 15 in the viecinity of
e L 1. 8 b . 1 o , -
September._______ 101 8.3 6850 507 40 Tivermore and as early as October 15 east of the coastal
October_. 88 72. 6 59. 7 46. 8 33 Rills .
November__ .. 84 64. 6 52. 8 41. 0 26 ey . L BRI v
December 75 50 4 19 1 389 5 The growing season, or the period between the last
Annual______ 101 68. 4 56. 7 44.9 22 freezing temperature in spring and the first in fall, varies
widely throughout the Area. The average length of this
OAKLAND AIRTORT, CALIF. season is 250 to 255 days in that part of the Area just
north of Livermore, but it is 300 days or more along San
January ... 72 56. 0 47.2 38.4 24 Bl?EnC]SCO Bay. _
February___..____ 82 60. 0 50.7 41.3 25 The number of days between the last temperature of
Iz/[' i 2; 63.4 5347 433 32 32° or colder in spring and the first in fall and that
VI 04 2§ ; Y (,: 3; I; gé between the last temperature of 28° or colder in spring
June 107 16 61. 6 51 6 41 and the first in fall varies widely. The number of days
July - 102 72.0 62.7 53.4 46 between the 32° temperatures in spring and fall 1s 306
ngust,,“,,,,,,,, 951 7200 6291 53.7 47 at Hayward, 254 at Livermore, 293 at Newark, 333 at
September . 102 74. 0 63. 3 52. 6 41 - - 1 oz 4 o NN eIt sy
October 7 01 =1 0 60 0 18 9 3y Oakland, and 258 at the Tracy Pumping Plant. The
November . 36 64. 3 53. 8 43.2 57 number of days between 28° temperatures in spring and
Doco?\nb(*r,,i ,,,,,,, ]Ii 57.3 18.6 39.8 % fall is 365 at Ilayward, 313 at Livermore, 365 at Newark,
ARNUAL- - - - - 107 66.3 ) 565 46.7 23365 at Oakland, and 308 at the Tracy Pumping Plant.
, ; : The probability of freezing temperatures on specified
Oaxranp (Crasor), Carrr, dates is shown in table 2.
Precipitation~The average monthly and annual pre-
%ftmmry ---------- 73 54.3 47.8 1 412 24 cipitation at various stations in the Area is shown in
ebruary-.------- & 0.8 s 453 23 table 3. Annual precipitation data are also shown in
D 8 lorol Be1 4 d ae  figure 3. Annual rainfall varies from about 10 inches
May_ ... 97 68. 3 59. 2 50. 1 38 at the eastern end of the Area and 12 inches in the south-
l}“i‘f"———f-ﬂ— S 3;) 1‘; (2) ?i g 2j 1 41 western corner to more than 20 inches on the higher ele-
::\\1113;{151: o 99 %;3' 1 (::;‘ 9 ‘;;1' % 1?73 rations in the southeastern corner and near 30 inches on
September. . ____ 103 74 6 G4, 6 546 44 ﬂ.'l(%. hﬂ_]s it} the extreme northern part. In. gel}el‘al, pre-
October _.____.__ 98 | 70.6 | 613 52.0 36 cipitation increases inland from the bay with mcreasing
i\ing(rﬁ]k?(f; - e .51 5o3 jgﬁ 32 elevation and reaches a maximum along the top of the
R 53 A Y i (579 A oo 9. 5 . . P . g
Annual______ 103 65. 0 56. 7 18 ¢ 924 (“,().EISUL], hills, which extend from Mt Hanﬂhﬁon, a few
miles south of the Alameda County line, to Grizzly Peak,
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Figure 2—Temperature, frost data, and length of the growing season in the Alameda Area,
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Average annual precipitation (inches)

e

\_"\-"§.°

Annual precipitation (inches) will exceed these amounts 3 years in 4.

Annual precipifation (inches) will exceed these amounts 9 years in I0.

16

Annual precipitation (inches) will exceed these amounts | year in 10,

Figure 3.—Average annual precipitation and frequencies of precipitation in the Alameda Area.

just east of Berkeley. Annual total precipitation de-
creases rapidly from the peak eastward to the Alameda
County line.

There is a wide variation in the seasonal or annual
total precipitation from year to year. Table 4 and figure
3 show the annual rainfall that can be expected within
the county at different frequencies. As shown in figure 3,
in the eastern part of the Area, the annual precipitation
may be less than 6 inches as often as 1 year in 10 and
may be less than 14 inches in 9 years out of 10. Thus, in
this part of the Area, the rainfall will exceed 14 inches

only 1 year in 10. By taking the tabulated values in
table 4 from the frequencies of 1 year in 4 and 3 years
in 4, it is possible to determine the limits between which
the annual totals may be expected to fall half of the time.

Most of the precipitation in the Area falls between the
months of October and April; very little falls during the
rest of the year. Localized showers, which are character-
istic in some parts of the Nation, are infrequent in the
Alameda Area. Most of the rain falls during general
winter storms that move through the Area. These storms
usually are of moderate duration and intensity, but at
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Tasre 2.—Probability of temperatures of 32° or colder and 28° or colder after a specified date in spring and before a
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date in fall

specified

Station and season Temper- 1in 10 2in 10 3in 10 4 410 5in 10 6 in’10 7 in10 Sin10 1 9in 10
ature

Hayward: °F.

Spring__ ... 32 Mar. 29 Mar. 7| Feb. 26 Feb. 17 | Feb. 11 | Feb.- 3 Jan. 26 | Jan. 16 | Jan. .3

Fall________ .. 34 Nov. 16  Nov.25  Dee. 2 Dee. 9| Dee. 14 | Dec. 23 | Dee. 31 O] O]

Spring___________________ 28 Jan. 29 Jan. 15 g ) ® @ ) ® ®

Falll. L 28 Dee. 11 0 Dee. 31 M @ e ® ® O Q)
Livermore:

Spring . ______.. 32 Apr. 16 0 Apr. 4 Mar. 28 Mar. 19 | Mar. 12 | Mar. 5 | Feb. 25 | Feb. 16 | Feb. .3

Falll o . 32 Oct. 30 1 Nov. 61 Nov.12 | Nov. 16 | Nov. 21 | Nov. 26 | Dec. 1 | Dee. 6 | Dee. 14

Spring_ . ______________ 28 Feb, 28 | Feb. 21 | Teb. 15 Feb. 8 | Feb. 3 | Jan. 27 | Jan. 19| Jan. 7 ®)

Fall._______________ - 28  Nov. 19 | Nov. 27 | Dee. 4| Dee. 8| Dee. 13 | Dee. 18 | Dee. 23 | Dec. 29 O]
Newark:

Spring. ...l 32 | Mar. 30 | Mar. 18 | Mar. 8| Feb. 27 | Feb. 19 | Feb. .11 Feb. 2| Jan. 22 Jan.. 7

Fall [ 32 0 Nov.24  Nov.30 Dee. 31 Dee. 61 Dee. 9 Dee. 12 Dee. 15 1 Dec. 20 | Dee. 24

Spring. ... _____ 28 Jan. 7 Jan. 5 ) ®) ® © ® ) ®

Fall ... __.____. 28 Dee. 16 ¢ Dee. 24 O ) Q) M M M ®
Oakland:

Spring__________________ 32 Feb. 27 | Feb. 19 | Febs 14 | Feb. 0 9] Jan. 30 Jan. 23  Jan. 20 | Jan. 1 M

Fall . 32 | Nov. 14 | Nov. 24 | Dee. 6 | Dee. 17 | Dee. 29 2 @ ® )

Spring.. ... R 28 M M O Q) M * Q) () M

Falll o .. 28 ) 2 2 ® ®) 2 ® ®) ®
Traey Pumping Plant:

Spring_ . ______.... 52 | Apr. 11 | Mar. 29 1 Mar. 19 | Mar. 10 | Mar. 3 | Feb. 24 | Feb. 15 | Feb. 6 | Jan. 23

Fall ... 32 1 Oct. 17 | Oct. 27 Nov. 4| Nov. 10 | Nov. 16 { Nov. 21 | Nov. 28 | Dee. 4 | Dee. 14

Spring.________ . .._.___ 28 Feb. 17 Feb., 9 Feb. 4| Jan. 30 | Jan. 27 | Jan. 22  Jan. 17 | Jan. 13 | Jan. 5

Fall .. 28  Nov.21 Nov.23 Nov.25 ! Nov.29 | Dec. 1| Dee.” 3 Dee. 6 Dee. 12 | Dee. 16

t Before Jan. 1. 2 After Dee. 31.

TarLe 3—Average monthly and annual precipitation at stated stations
Station Jan- | Feb- March April | May | June | July | August | Septem-| October | Novem-| Decem= | Annual
uary | ruary ber ber ber
Inches | Inches | Inches | Inches | Inches | Inches | Inches Inches Inches Inches Inches Inches Triches
Altamont Creek_.. .2 . .. LT3 12830 L.73]0.8 ] 0.40 1 0.08 1 ( 0. 22 0. 56 1. 38 2. 61 12. 86
Alvarado (near)_ . _._____ 3.54 | 3.47 | 2.32 | 1.13 .43 11 Q] 0. 03 11 . 68 .94 3. 30 16. 06
Alviso. . oo ______ 2.41 | 1.71 | 1.90 L 92 .42 L1271 0.01 .01 .21 .50 1. 46 2. 69 12. 36
Arrovo del Valle_ _________ 4.42 | 4.20 0 3.18 | 1.47 . H4 .10 .01 ® 227 . 83 1. 83 4. 34 21. 19
Arrovo Mocho_ . _________ 2.45 | 2.49 1 1.8  1.10 .43 12 .01 .01 .25 .60 1. 29 2. 28 12,83
Calaveras Reservoir.____._ 3.64  3.64 | 2.76 | 1. 50 .67 L 18 .01 .01 .30 .78 1.95 3. 60 19, 04
Cayetano Creek___________ 5.03 0 2.66 101,93 1.09 .42 L0890 . 01 .23 .54 1. 53 2.77 14. 30
Centerville. _ __ __________ 3.24 | 3.07 | 2.66 | 1,21 . 50 L 12 .02 .03 07 . 90 1.78 3.45 17. 05
Chabot Reservoir.________| 4.52 | 3.82  3.20 | 1.65 .79 .19 .01 .04 .31 1. 68 2. 24 3. 93 22. 38
Gerber Ranch_ ___________ 3.67 | 3.48 0 2.25 0 1.35 .44 10 .02 .01 .32 . 63 1.71 3. 67 17. 55
Hayward High School. . ___ 4.08 0 3.84 0 2.70  1.54 . 86 .19 .01 .04 V32 .92 1. 89 3. 99 20. 38
Hayward (near)___________ 5,13 0 4.05 1 3.68 0 2.31 1 1.12 .16 .03 .04 .31 1..34 2. 03 5. 22 25,42
Jensen Ranch____._ . . __ 519 1 4.35 | 3.37 | 1.65 L08R .27 .02 .02 .32 1. 09 2.40 4. 31 23. 97
Livermore.....____ . 12,97 | 2.47 | 2.24 | 1.03 .51 L2 L0t 202 .27 .58 1. 51 2,72 14. 45
Newark_ . __________.___ 1.86 | 2.57 | 2.47 .85 .46 .11 .03 .01 203 .09 1. 89 2.37 13. 64
Niles: oo .. 3.69 | 3.07 | 2.04 | 1,40 .74 .19 O] .03 29 1.01 2. 08 3. 35 18..79
Oakland . _.._____ P, 3.30 | 3.51 | 2. 31 1.46 .61 15 .01 02 .09 .91 1. 95 3. 42 17. 74
Old Weidemann Raneh____| 5.20 | 4.52 1 3.21 | 1.75 .96 .25 .01 .02 27 1.12 2. 67 4. 60 24,58
Pleasanton . . _____________ 3. 31 3.39 0 2.35 | 1.44 .49 12 .01 01 .21 .77 1. 86 3. 39 17. 35
San Ramon._ . . ____ 479 3811 272 1.12 .56 .11 *) .01 .26 .83 2. 22 3. 94 20.-37
Sunob__ ... ___ B 98 3,80 2.56 1 1,40 LT0 .15 *) 02 .40 .95 1. 77 3. 72 19. 54
Upper San Leandro Reser-
voir. . . _________ 5.34 | 490 1 3.61 0 2,10 | 1. 07 .23 .02 .03 .24 1.47 2. 81 4. 90 26,72

! Trace.

times rainfall is heavy enough or persistent enough to
cause flooding. The intensity and frequency of storms
that can be expected in the drier, eastern part of the Area
and along the bay and adjoining coastal hills are shown

in‘table 5.

Soil moisture.

Hail has been observed at times, but it is infrequent
and does not usually cause much damage.
Rainfall during the winter usually
saturates the root zone of the soil, and the prolonged

rainless period in summer nearly always exhausts the
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TanLe 4.— Probability of receiving less than the tabulated amount of annual precipitation at 22 weather stations

Frequeney of precipitation
Length
Station of | i

record | 1 year | 1 year | 1 year | 1year | I year 2 years 3 years | 9 years | 19 years

in 20 in 10 in 4 in3 in 2 in 3 in 4 in 10 in 20

Years Inches Inches Tnches Tnches Inches TInches Inches Inches Inches
Altamont Creek. . oo o i Ziocon 3 7.10 816 9. 96 10. 71 12. 20 13. 83 16. 85 17. 38 19. 00
Alvarado (near) . _ ..o 18 7. 87 9. 10 11. 40 12. 30 14. 43 16. 65 17. 96 21. 57 24. 03
Alviso__.... S 12 7. 65 8. 54 10. 16 10. 86 12. 24 13. 80 14. 64 17. 00 18. 60
Arroyodel Valleo .o .. 35 11. 07 12. 88 16. 16 17.52 20. 57 23. 50 25.3 30. 40 33. 90
Arroyo Mocho. . _ .. . 40 7. 54 8. 58 10. 45 11. 22 12. 82 14. 52 15. 51 18. 26 19. 97
Calaveras Reservoir oo 46 9. 21 11. 08 14. 19 15,70 18. 56 21. 41 23. 28 28. 50 31. 62
Cayetano Creck. .o 43 8. 19 9.3 11. 46 12. 29 14. 15 16. 06 17.15 20. 22 22. 27
Centerville__.__ i 13 10. 76 11. 88 14. 03 14. 89 16. 68 18. 46 19. 64 22.44 24. 38
Chabot Reservoir_ oo ooommome e &2 11. 87 13. 57 16. 96 18.23 21. 20 24. 16 25. 97 30. 74 34. 13
Gerber Raneh. i 50 9. 16 10. 68 13.35 14. 42 16, 74 19. 14 22. 60 26. 70 29. 64
Hayward High School__ ... .. .. 47 11. 15 12. 85 15. 69 17. 10 19. 66 22. 30 24. 10 28. 44 31. 28
Hayward (near) - __ ..o oo 20 16. 08 17. 80 21. 16 22. 53 25. 46 28. 47 1 30.10 | 34.83 37.67
Jensen Ranch 55 14. 62 16. 30 19. 49 21, 42 23. 35 26. 38 28. 14 32. 42 35. 45
Livermore . . oo e 90 7.72 8. 97 11.17 12,05 14. 04 16. 10 17. 42 20. 58 22. 71
1\7('“\’»'2\1"1{ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 18 8. 88 9. 85 11. 64 12. 33 13. 94 15. 50 16. 51 19. 00 21.-80
NALOS o 84 11. 29 12. 51 14. 88 15. 86 17. 87 20. 00 21.17 24. 5% 26. 46

Oakland___ .. .. i 32 9. 52 10. 97 13. 60 14. 71 16. 92 19, 38 20. 80 24. 65 27. 3
Old Weidemann Ranch___.. .. _..__| 42 3.75 15.73 19. 35 20. 80 23. 87 27. 06 29. 26 31.68 37.85
39 9. 80 11.17 13.63 14. 65 16.75 19. 00 20. 30 23. 85 26. 10
46 10. 98 12. 64 15.68 16. 85 19. 50 22.27 24. 00 28. 52 31. 56
; o 43 11.24 12.63 15. 20 16. 28 18. 47 20. 88 22.27 25. 92 28.25
Upper San Leandro Reservoir..._...___ 36 14. 64 16. 80 20). 64 22, 3. 25. 56 29. 16 1 31.20 36. 84 40. 56

! | |

TaBLE 5.-—Frequency of storms of specified intensity in the
Alameda Area

Frequeney
) Onee in 2 years— Once in 100 years—
Duration of storm | - .
Eastern Hills and | Eastern Hills and
part will | bay area | part will bay area
have—- will have will
have— have—
; Inches Tnches Inches Inches
1Thour ... _..._. 0.45 0.70 1.10 1.
6 hours. . _ . ____.._ 1. 00 1.50 2.30 3. 00
24 hours. ...} 1.20 3.00 2.75 | 6. 00

|
! I

stored moisture and dries the soil. The computed mois-
ture storage and use indicate that plants continue to
grow on natural moisture until late in May or early in
June in an average year, but they dry up then if they are
not irrigated. The length of time plants will grow on
natural moisture may vary a month either way from year
to year, depending on the distribution of rainfall during
winter. On occasion, rains early in fall have caused
annual grass seeds to germinate and then be killed by
the dry weather that followed. This situation creates
problems in forage production if the grasses are pri-
marily annuals.

Some of the significant differences in soil moisture at
various places within the Area are shown in table 6 and
figure 4. The figures on annual precipitation in table 6
are self-explanatory. The column headed annual ETp in

TT72-162-—66——2

this table shows the potential evapotranspiration, or the
amount of moisture, in inches, a plant conld use in a 12-
month period if it had all the moisture it needed. This
amount is controlled primarily by temperature. The
column headed ETp32 and figure 4 show the potential
evapotranspiration, or the amount of moisture a plant
could use during the growing season, that is, between the
last freeze in spring and the first in fall. - The column
headed ETa shows the actual evapotranspiration, or the
amount of moisture a plant can be expected to use for a
12-month period under dry-farmed conditions, and -col-
wmn ETas2 and figure 4 show the same data for only
the growing season. In computing the data in these
columns, the controlling effect of temperature and the
limiting effect of natural rainfall were considered. Also,
in computing the values for actual evapotranspiration
(ETa), 4 inches of available water holding capacity in
the root zone has been assumed. The length of the grow-
ing season is shown in the last column of the table.

Relative humidity—During the winter the relative
humidity is about 85 to 90 percent at night and decreases
to 60 or 70 percent during the afternoon. Humidity is
less during the spring, but it increases at night during
the summer months on the west side of the coastal hills.
The afternoon humidity is near 60 percent near the bay
but, is near 40 percent in the eastern end of the Area.
The driest part of the year is the fall, when humidity in
the western part of the Area ranges from 50 percent dur-
ing the day to 70 percent during the night. In the east-
ern part, the humidity ranges from around 30 percent to
nearly 50 at these times.

Oloudiness—The maximum cloudiness occurs in mid-
winter, when the mean sky cover is approximately 60 per-
cent along the bay and 70 percent inland. Much of the
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26

o ™
2

Potential evopotranspiration (inches) for the growing season (ETp32)

Actual evapotranspiration (inche;) for the growing season (ETa32)
4 inches available water capacity assumed

Figure 4—Potential and actual evapotranspiration for the growing season at various stations.

TasLe 6.—FEvapotranspiration, potential (IETp) and actual (ETa), at stated stations'

Annual ETp ETp32 ETa ETa32 Growing
Station preecipi- (annual) | (growing | (annual) | (growing season
tation seas0n) season)
Tnches Inches Tnches Tnches Inches Days

AIWEYEAG CHEERY o oo e c e e S e S e 16. 06 29. 56 29. 56 12, 30 12, 30 365
Hayward High School ____ 20. 38 27. 91 25, 98 14, 12 12.19 306
L BETNOTE e s s s e e o i S S i i S i i 14. 45 30. 64 97,22 11. 56 8. 14 254
ORI s cmni i S S e e i S T s o B S e R et 13. 64 27. 64 25, 41 12, 52 10. 29 293
(813 5 1 e e S e o SEET P e P SRy 17. 74 27, 47 26. 28 13. 66 12, 47 333
Tracy Pumping Plante oo oo ana oo coo i cusan s | 11.13 34. 58 31.79 10. 39 8.13 258

1 Available water-holding capacity in root zone of 4 inches is assumed.

cloudiness inland is associated with the ground fog that
drifts in from the Central Valley and persists for several
days at a time during winter. The ocean cloudiness
holds the sky cover to 30 or 40 percent along the bay,
even during midsummer, but inland the sky cover drops
to as low as 10 percent during July.

In the interior the number of clear days ranges from
about 6 days each month during the winter to 28 days each
month during the summer. Cloudy days average 20 each
month during the winter and only about 1 each month
during the summer. Because of cloudiness from the
ocean in summer, however, the number of cloudy days
is more uniform throughout all seasons in areas near the
bay. In these areas clear days range from 8 or 9 each
month during the winter to 15 each month during the
summer, and cloudy days range from 15 days each month
in winter to 3 or 4 in summer. The number of days that
have rain is fairly uniform across the Area. About 10
days each month have rain during the winter, and less
than 1 day each month has rain during the summer,

Wind.—During the growing season the wind blows
mainly from the ocean through the Area toward the San
Joaquin Valley. The direction varies from point to
point, depending upon local influences, but the prevailing
direction is from a westerly quadrant. At Livermore the
wind blows from the southwest about 23 percent of the
time and from the southwest quadrant more than 50
percent of the time. Strong winds are unusual. Wind-

speeds are less than 6 miles per hour for more than 50
percent of the time and exceed 12 miles per hour for
only 10 percent of the time.

Persistent winds are characteristic of the Altamont
Pass during much of the growing season. Marine air
flows through this gap in the hills into the San Joaquin
Valley and results in moderately strong winds neazlf
every afternoon and evening during the summer. -
though these summer winds are persistent and moderately
strong in some places, the strongest are usually associ-
ated with winter storms. Winds from the north or east
occasionally cause dry periods and are sometimes accom-
panied by cold during the winter and spring. Wind-
speeds are expected fo reach 40 to 45 miles per hour at
least once every 2 years, and as much as 85 to 90 miles
per hour once in every 50 years.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in the Alameda Area, where they are located,
and how they can be used.

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

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to uniform pro-
cedures. For successful use of this report, it is necessary
to know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Iach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Livermore
and Pleasanton, for example, are the names of two soil
series. All the soils in the United States having the same
series name are essentially alike in natural character-
1stics.

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

Some soil types vary so much in slope, degree of ero-
sion, number and size of stones, or some other feature
affecting their use, that practical suggestions about their
management could not be made if they were shown on
the soil map as one unit. Such soil types are divided into
soil phases. The name of a soil phase indicates a feature
that affects management. For example, Los Osos silty clay
loam, 7 to 30 percent slopes, is one of several phases of
Los Osos silty clay loam, a soil type that ranges from
gently sloping to very steep.

After a fairly detailed guide for classifying and nam-
ing the soils had been worked out, the soil scientists drew
soil boundaries on aerial photographs. They used aerial
photographs for their base map because they show build-
ings, field borders, trees, and similar detail that greatly
help in drawing soil boundaries accurately. The soil ma
in the back of this report was prepared from the aeria
photographs.

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

In preparing some detailed maps, the soil seientists
have a problem of delineating areas where different kinds
of soils are so close together and so small in size that it
is not practical to show them separately on the map.
Therefore, they show these soils as one mapping unit and

call it a soil complex. Ordinarily, a soil complex is
named for the major soil series in it; for example, Los
Gatos-Los Osos complex, 30 to 45 percent slopes, eroded.
In other places two or more soils may be mapped to-
gether as an undifferentiated unit if the differences be-
tween them are too small to justify separate recognition
for the purpose of the soil survey; for example, Los Osos
and Millsholm soils, 7 to 30 percent slopes. Also, In
most mapping, there are areas to be shown that are so
rocky, so shallow, or so frequently worked by wind and
water that they cannot be called soils. These areas are
shown on a soil map like other mapil[)ing units, but they
are given descriptive names, such as Rock land or River-
wash. )
While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kind
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils. )
But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that are similar
in suitability for each specified use is the method of or-
ganization commonly used in the soil survey reports.
The soil scientists set up trial groups, based on the yield
and practice tables and other data, and test them by
further study and by consultation with farmers, agrono-
mists, engineers, and others. Then, the scientists adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havier under present methods of use and management.

General Soil Map

The soils of the Alameda Area occur in definite pat-
terns. By drawing lines around the different patterns on
a small map, one may obtain a general map of the soils.
Each kind of pattern is called a soil association. The
pattern, of course, is not strictly uniform in each associa-
tion, but a few major soils and several minor soils are
present in somewhat the same arrangement. The general
map is useful to those who want a general idea of the
soils, who want to compare different parts of a county,
or who want to locate large areas suitable for a particular
kind of farming or other broad land use. It does not
show accurately the kinds of soils on a single farm or
small tract.

The seven general soil associations, or kinds of pat-
terns, in the Alameda Area are shown on the colored
general soil map in the back of this report. Three asso-
ciations are classed as Soils of the Uplands, and four as
Soils of the Terraces, Alluvial Fans, and Flood Plains.
Fach association is named for the major soil series in it,
but soils of other series may also be present. The major
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soils of one association may occur in another association,
but in a different pattern.

The Yolo-Pleasanton and the Clear ILake-Sunnyvale
associations are the most important agriculturally in the
Area and are the most intensively used. The other asso-
ciations are large, and each has a distinct pattern of soils.
The soil differences within each asgociation are important
to agriculture.

Soils of the Uplands

Soils on uplands make up about 72 percent of the sur-
vey Area. At the higher elevations in the uplands there
are generally sloping to steep mountains. The foothills
are generally sloping to steep and have many very steep
canyons. The rocks are dominantly sedimentary and
metasedimentary, but basic igneous rocks occur in some
small areas.

Soil associations have been mapped principally on the
basis of soil differences that are related to differences in
parent rocks. The three soil associations in the uplands
are:

1. Altamont-Diablo association: Moderately slop-
ing to very steep, brownish and dark-gray, mod-
erately deep soils on soft sedimentary rocks.

2. Vallecitos-Parrish association: Moderately steep
and very steep, brownish and reddish-brown soils
on metasedimentary and basic igneous rocks.

3. Millsholm-Los Gatos-Los Osos association: Mod-
erately sloping to very steep, brownish soils on
moderately hard sedimentary rocks.

1." Altamont-Diablo association

This association occurs in the uplands north and east
of Livermore Valley. It is characterized by smooth,
rounded hills. In general, the topography is rolling to
steep, but there are some very steep slopes along streams.
Elevations range from 700 to 1,700 feet, and the average
rainfall is between 10 and 15 inches. The vegetation con-
sists mainly of annual grasses and a few scattered oaks.
This association occupies about 17 percent of the Area.

The Altamont soils make up about 25 percent of the
association; Diablo soils, about 25 percent; and Linne
soils, about 30 percent. The rest consists of Los Osos,
Pescadero, and Solano soils.

The Altamont, Diablo, and Linne soils formed in ma-
terial that weathered from interbedded sedimentary rock.
They are typically moderately fine and fine textured.
The Altamont and Diablo soils are similar, except that
the Altamont soils are dark brown and the Diablo soils
are gray. The surface layer of the Altamont and Diablo
solls is clayey, neutral to mildly alkaline, and very hard.
On drying, it breaks to strong, prismatic or blocky struc-
ture. Except for a few nodules of lime, this layer is
noncalcareous. It grades fo a very hard, slightly to
strongly calcareous, clayey subsoil. The Linne soils are
strongly calcareous, granular, and dark gray or dark
grayish brown throughout the profile.

The soils of this association are typically well drained,
but in some places they are excessively drained. They
are moderately deep to deep and have moderate to high
fertility and available water holding capacity.

Along small valleys in this association are the poorly
drained, saline-alkali soils' of the Pescadero and Solano
series. These soils are minor in extent, and their use is
limited to saltgrass pasture. Also in this association are
small areas of ILos Osos soils, which are brownish,
slightly acid, and shallow to moderately deep.

Many of the soils in this association are moderately
eroded, primarily becaunse they were cultivated in the
past. Because of low rainfall, hilly topography, and
lack of irrigation water, farming is limited to dry-farmed
grain, mainly barley, and to grazing. Good yields of
barley can be expected, and yields of forage are high.
The farms range 1n size from 160 to 6,000 acres and aver-
age about 1,000 acres.

2. Vallecitos-Parrish - association

This association is in the uplands in the southeastern
part of the Area. It is characterized by steep and very
steep mountainous terrain and frequent outerops of bed-
rock. Ilevations range from about 1,000 feet to about
3,800 feet, and the annual rainfall, on the average, is be-
tween 15 and 25 inches. The vegetation is mainly annual
grasses and oaks, but on the heavily forested, north-
facing slopes it consists of oak, laurel, poison-oak, various
shrubs, some digger and Coulter pine, and an understory
of annual and perennial grasses. A few areas have a
dense stand of manzanita, chamise, and yerba-santa.
This association occupies about 25 percent of the Area.

The Vallecitos soils make up about 50 percent of the
assoclation; the Parrish soils, about 20 percent; and the
Henneke soils, about 25 percent.  The Livermore and
Pleasanton soils make up the rest.

The Vallecitos soils are shallow, and the surface soil is
typically loam. They have frequent outerops of bedrock.
The Parrish soils formed from parent material similar
to that of Vallecitos soils. Typically, they are moderately
deep, gravelly loam and are on the higher elevations
along the southern county line. The Henneke soils,
which are reddish brown, shallow, and moderately alka-
line, occur under a solid stand of brush. These soils
generally are moderately eroded, but in many places they
are severely eroded.

The Vallecitos, Parrish, and Henneke soils are well
drained to excessively drained. Generally, they are shal-
low and have low available water holding capacity and
fertility.

Along small valleys in this association are the well-
drained Livermore and Pleasanton soils. These soils are
of minor extent.

Many of the soils in this association are moderately
eroded. DBecause they are steep and shallow, these soils
are used entirely for grazing. Forage yields, however,
are low to moderate.

The size of farms ranges from 1,200 to 15,000 acres and
averages about 2,000 acres.

3. Millsholm-Los Gatos-Los Osos association

This association is in the uplands in the western part
of the Area. It extends from the Calaveras Reservoir to
the Upper San Leandro Reservoir. It is characterized
by strongly sloping to very steep topography. Eleva-
tions range from about 600 feet to about 2,500 feet, and
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the annunal rainfall, on the average, is between 15 and 20
inches. The vegetation consists of annual grasses and
oaks. On very steep north-facing slopes, the vegetation
consists mainly of oak, laurel, coyotebrush, poison-oak,
various shrubs, and some annual and perennial grasses.
On the very steep south-facing slopes, the vegetation is

mainly rabbitbrush, California sage, and some annual
grasses. This association makes up approximately 30

percent of the Area.

The Millsholm soils make up about 40 percent of the
association; the Los Osos soils, about 25 percent; the
Los Gatos soils, about 20 percent; and the Gaviota soils,
about 5 percent. The Lobitos, Danville, Yolo, and Los
Osos, seeped variant, soils make up the rest.

The Los Osos and Millsholm soils are strongly sloping
{0 steep soils in the uplands. Local landslides occur in
both soils but are more frequent in the finer textured Los
Osos soils. The Los Gatos soils have steep and very steep
forested slopes. The Gaviota soils generally have very
steep south-facing slopes. The Millsholm soils range in
color from olive to yellowigh brown. The Los Osos soils
range in color from grayish brown to dark grayish
brown. The Los Gatos soils are brown with a reddish-
brown subsoil and are slightly acid or neutral through-
out. The Gaviota soils are shallow and very shallow,
brown, slightly acid loams and sandy loams.

The Millsholm, Los Osos, Los Gatos, and Gaviota soils
are well drained to excessively drained. They are very
shallow to moderately deep and have low to moderate
available water holding capacity and fertility.

Also in this association are the Lobitos and Los Osos,
seeped variant, soils. The Los Osos, seeped variant, soils
are grayish brown, mottled, and imperfectly drained to
moderately well drained. They occur in the small upland
valleys. The Lobitos soils are shaly loams that have a
grayish-brown surface soil and a pinkish-gray subsoil.
They are strongly acid throughout and developed in
diatomaceous shale. Also, along the small valleys in this
association are the well-drained Danville and Yolo soils.
These soils are of minor extent.

Many of the soils in this association are moderately
eroded, and some areas have frequent landslides. Be-
cause of low rainfall, steep topography, and lack of
water, farming is limited to pasture and range, but an
oceasional crop of grain is grown in some areas. Yields
of forage range from low to high.

The size of farms ranges from 160 to 3,000 acres and
averages about 640 acres.

Soils of the Terraces, Alluvial Fans,
and Flood Plains

The soils on ferraces, alluvial fans, and flood plains
make up only about 28 percent of the survey area, but
most of the agricultural land and most of the urban land
in the Area are on these soils. Klevations range from
950 to 1,500 feet. The topography is variable. Some of
the high terraces are very steep, but the lower terraces,
fans, and flood plains are nearly level.. The average an-
nual rainfall is about 12 to 15 inches. The vegetation
consists mainly of annual grasses, but there are also some
oak trees. The parent material consists of alluvium and

old terrace material. DBecause sedimentary rocks are
dominant in most of the uplands, they are the main source
of the alluvium.

The four soil associations mapped to show the different
patterns of soils are the following:

4. Yolo-Pleasanton association: Nearly level to
sloping, grayish-brown, very deep soils on flood
plains and low terraces.

5. Positas-Perkins association: Nearly level to very
steep, brown, shallow to moderately deep soils
on high ferraces.

6.  Clear Lake-Sunnyvale association: Nearly level

to sloping, dark-gray, very deep, well-drained to

imperfectly drained soils on flood plains and
basins.

Rincon-San  Ysidro association: Nearly level,

shallow to very deep, pale-brown and grayish-

brown soils on older fans and flood plains.

4. Yolo-Pleasanton association

This association occurs in the valley, in the vicinity of
Pleasanton and Livermore. It is characterized by nearly
level topography and a few strongly sloping escarpments
on the low terraces. Elevations range from 220 to 800
feet, and the average annual rainfall is about 14 inches.
The vegetation in areas not cultivated consists of annual
grasses and scattered oaks. This association occupies ap-
proximately 10 percent of the Area.

The Yolo soils make up about 30 percent of the asso-
ciation; the Pleasanton soils, about 20 percent; the Syca-
more goils, about 20 percent; the Livermore soils, about
20 percent; and the Zamora and other soils make up the
rest.

The Yolo series consists of very deep, well-drained,
grayish-brown soils that are neutral to mildly alkaline
and in some areas have a caleareous subsoil. The Syca-
more soils are similar to the Yolo soils, except that they
are calcareous throughout and have a mottled subsoil that
indicates that they were formed under poor drainage.
The Livermore and the Pleasanton soils are similar; both
are very deep and well drained. The Pleasanton soils,
however, have a more prominent subsoil than the Liver-
more, and the Livermore soils are typically very gravelly.
The Pleasanton soils are grayish brown, slightly acid,
and gravelly. They have a brown, slightly acid clay
loam subsoil. The Livermore soils are brown, slightly
acid, very gravelly coarse sandy loam. The Zamora are
minor soils in this association. They are very deep, well-
drained, grayish-brown soils that have a mildly alkaline
surface layer and a moderately alkaline subsoil.

The soils of this association are the most intensively
cultivated in the Area. Well water is available through-
out most of this association. Much of the acreage around
Pleasanton and Sunol is used for irrigated pasture, row
crops, roses, and walnuts. Most of the vineyards are
limited to the gravelly soils south of Livermore, and
nearly all are irrigated in spring by sprinklers. In areas
where water is not available, the main crop is dry-farmed
grain or grain hay. The farms range from 100 to 600
acres in size. Their average size is between 200 and 300

acres.
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5. Positas-Perkins association

This association is on the terraces south of the Liver-
more Valley. The relief is gently sloping to very steep.
Elevations range from 300 to 1,500 feet, and the average
annual rainfall is between 12 and 15 inches. The vegeta-
tion consists primarily of annual grasses on the more
gentle slopes and annual grasses and scattered oaks on
the steeper slopes. This association occupies about 10
percent of the Area.

The Positas soils make up about 70 percent of the asso-
ciation; the Shedd soils, about 10 percent; the Perkins
soils, about 5 percent ; and the Azule soils, about 5 percent.
Diablo clay, very deep, makes up the rest.

The Positas soils are mainly on the gravelly hi%h ter-
races that have a gently sloping crest. They are shallow
to a claypan. The surface soil is brown, medium acid
gravelly loam. The fertility and available water holding
capacity are low. The Perkins soils are on the lower ter-
races. They are similar to Positas soils but lack the
claypan subsoil. They are moderately deep, and the
available water holding capacity and fertility are low to
moderate. The surface soil is a pale-brown, medium acid
loam that is underlain by a yellowish-brown, slightly
acid gravelly clay loam. The Shedd soils are on the
upper edge of the high terraces on steep and very steep
topography, where highly calcareous lacustrine mate-
rial is exposed. They have a light brownish-gray, cal-
careous silt loam surface soil that grades to a highly
calcareous, similarly colored silt loam subsoil. The
fertility and available water holding capacity are low
to moderate. The Shedd soils are the most erodible
soils in the Area.

The Azule, Diablo clay, very deep, and Shedd soils
developed in finer textured material than the Perkins
soils. These soils are usually characterized by smooth,
rounded hills broken by an occasional landslide. The
Azule soils are mainly on the gravelly high terraces
that have a gently sloping crest. They are slightly acid,
moderately deep, grayish-brown clay loam. The sub-
soil is dark grayish-brown, slightly acid clay. The avail-
able water holding capacity is low to moderate, and fer-
tility is moderate.

The Diablo clay, very deep, soils developed in fine-
textured, calcareous, terrace material. These soils have
thick, dark-gray, clayey surface and subsurface layers
and are underlain by calcareous silty clay. Their avail-
able water holding capacity and fertility are high. The
Shedd soils generally occur along the upper edge of
high terraces and have developed in pale-olive to olive,
caleareous, lacustrine material. These soils have a light
brownish-gray, calcareous silt loam surface and subsur-
face soil. Their available water holding capacity and
fertility are moderate.

Many of the soils in this association are moderately
eroded because of cultivation in the past. Farming now
is limited to grazing and the growing of some grain and
grain hay. The yields on the Azule and Diablo soils are
high, but yields on the Positas, Perkins, and Shedd soils
are low to moderate.

The size of farms ranges from 160 to 3,000 acres and
averages about 1,000 acres.

6. Clear Lake-Sunnyvale association

This association is in the basin areas and on low ter-
races east of Dublin and also on low terraces along the
southwestern part of the Area. It is characterized by
nearly level topography, although soils on the terraces
are moderately sloping in places. Elevations range from
about 100 to 900 feet, and the average annual rainfall
is about 14 or 15 inches. This association makes up
5 percent of the Area.

The Clear Lake, Sunnyvale, Pescadero, and Danville
are the principal soils of this association. All except the
Danville soils were formed under poor drainage.

The Clear Lake soils are in the basin area and are
imperfectly drained and moderately well drained. The
surface soil is clayey, neutral to mildly alkaline, and
very hard. It breaks to strong prismatic or blocky
structure on drying. It grades to a very hard, strongly
caleareous, clayey subsoil. The Clear Lake soils have
high fertility, and the available water holding capacity
is high. The Sunnyvale soils formed in a similar area,
but the surface soil consists of recent outwash of gray,
caleareous clay loam. It is underlain by dark-gray, cal-
careous clay. Sunnyvale soils have high fertility, and
the available water holding capacity is high. The Pes-
cadero are saline-alkali soils that formed along the basin
rim. The surface soil is gray, slightly acid clay loam.
It is very thin and is underlain at a depth of a few
inches by a very dark gray or black, alkaline clay. The
fertility and available water holding capacity of Pes-
cadero soils are low. The Danville are very deep soils
that formed on low terraces and fans. The surface soil
is grayish-brown, slightly acid silty clay loam that grades
to a slightly acid silty clay. The Danville soils have
high available water holding capacity and fertility.

Use of these soils is limited mainly to grain and grain
hay. A small acreage of Clear Lake soils is used
for irrigated pasture. The saline-alkali Pescadero and
Solano soils are used almost entirely for saltgrass pas-
ture. The size of farms ranges from 160 to 3,000 acres
and averages about 500 acres.

7. Rincon-San Ysidro association

This association occurs in the northeast corner of the
Area and in the Livermore Valley. It is characterized
by nearly level to gently sloping fans and flood plains,
but small areas have hummocky microrelief. Elevations
range from 5 to 125 feet in the northeast corner of the
county and from 500 to 600 feet in the northeast corner
of Livermore Valley. The vegetation consists mainly of
annual grasses. This association makes up about 3 per-
cent of the Area.

The Rincon and San Ysidro are the principal soils of
this association. There are also small areas of the
Solano soils. The soils in this association formed in
alluvium that weathered from sedimentary rock and
have a loamy texture.

The surface layer of the Rincon soils is grayish-brown,
neutral clay loam. It grades to a brown, neutral to
mildly alkaline clay subsoil. The Rincon soils have a
high available water holding capacity and moderate
fertility. The surface layer of San Ysidro soils is a
pale-brown, medium acid loam that lies abruptly on
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brown, neutral clay (claypan). The clay becomes cal-
careous with increasing depth. The San Ysidro soils
have low fertility and low available water holding ca-
pacity.

The saline-alkali soils of the Solano series have a very
pale brown, medium acid fine sandy loam surface soil.
It grades rather abruptly to a pale-brown, neutral loam.
The amount of salts increases with increasing depth.

Intensive agriculture in this association is limited to
the Rincon soils, which are irrigated. Irrigated alfalfa
and pasture are the main crops. The rest of the asso-
ciation is used for grain, grain hay, pasture, and range.
Yields of irrigated pasture are high, and those of alfalfa
are moderate. Yields of crops on the San Ysidro and
Solano soils are low.

The size of farms ranges from about 80 to 2,000 acres
and averages about 160 acres.

Descriptions of the Soils

This section is provided for those who want detailed
information about the soils. It describes the soil series
and the single soils, or mapping units, in each series.

For more generalized information about soils of dif-
ferent parts of the Area, the reader can refer to the
section “General Soil Map.” The approximate acreage
and proportionate extent of the soils are given in table 7,
and a list of the soils mapped, along with the capability
unit of each, is given at the back of this report. More
detailed descriptions of the soil series are given in the
sections “Formation and Classification of Soils” and
“Descriptions of Soil Profiles.”

Altamont Series

The Altamont series consists of well-drained, moder-
ately deep to deep soils on the 1‘ollin§ to very steep up-
lands north and east of Livermore Valley. These soils
formed in material that weathered from interbedded
shale and fine-grained sandstone. Their vegetation is
mainly annual grasses and a few scattered oaks. The
Altamont soils are in the same general area as the Diablo
and Linne soils of the uplands, and the Pescadero, San
Ysidro, and Clear Lake soils of the small upland valleys.

The surface soil is dark-brown, very hard, neutral to
mildly alkaline clay. When dry, it breaks into a strong
prismatic or blocky structure. In most places, this layer
is nonecalcareous except for a few nodules of lime. It
grades to a finely mottled, dark-brown and dark yellow-
ish-brown, very hard, calcareous clay subsoil. The
substratum is yellowish-brown, very hard, calcareous
silty clay. Depth to bedrock ranges from 18 to 60
inches.

Altamont soils are used mainly for dry-farmed grain,
grain hay, pasture, and range.

Altamont clay, 15 to 30 percent slopes (AaD).—This soil
occurs mostly in large bodies on smooth hills.

Representative profile:

0 to 28 inches, dark-brown clay; strong to moderate prismatie

structure that breaks to strong to moderate blocky strueture;

very hard when dry, very firm when moist, sticky and very
plastic when wet; neutral to mildly alkaline.

28 to 37 inches, finely mottled dark-brown and dark yellowish-
brown clay; few whitish lime films and nodules; weak pris-
matic structure that breaks to moderate blocky structure;
very hard when dry, very firm when moist, sticky and very
plastic when wet; mildly alkaline.

37 to 50 inches, yellowish-brown silty clay; many whitish lime
segregations and nodules; weak blocky strueture; very hard
when dry, very firm when moist, plastic and sticky when wet;
moderately alkaline,

50 inches +, shattered shale and fine-grained sandstone.

The color of the surface soil ranges from brown to
dark brown, light grayish brown, or very dark grayish
brown. The texture is clay loam in places. In some
places, the surface soil is slightly calecareous.

The soil is well drained and slowly permeable. Run-
off is medium. When the soil is dry and deeply cracked,
it absorbs water readily. Root penetration is deep, and
the available water holding capacity is moderate to high.
The soil generally has good tilth and can be cultivated
best when the moisture content is about one-half field
capacity. Fertility is high. The erosion hazard is mod-
erate if the soil is cultivated.

The soil is used for dry-farmed grain, grain hay,
pasture, and range. (Capability unit IVe-5)

Altamont clay, 3 to 15 percent slopes (AaC).—Except for
more gentle slopes, this soil is similar to Altamont clay,
15 to 30 percent slopes. The erosion hazard is slight.
The soil is somewhat difficult to work and is used mainly
?}II' dry-farmed grain and grain hay. (Capability unit

e—h)

Altamont clay, moderately deep, 30 to 45 percent slopes,
eroded (AmE2)—This soil oceurs on steep, smooth, well-
rounded hills. Depth to the bedrock that restricts
penetration of roots ranges from 18 to 36 inches. Other-
wise, this soil is similar to Altamont clay, 15 to 30 percent
slopes. Runoff is medium to rapid. The available water
holding capacity and fertility are moderate. The soil is
very difficult to work and susceptible to severe erosion. It
is used mainly for pasture and range, but a few areas are
used for dry-farmed grain and grain hay. (Capability
unit Vle-5; Clayey Hills range and pasture site)

Altamont clay, moderately deep, 45 to 75 percent slopes,
eroded (AmF2).—This soil is very steep and has occa-
sional rock outcrops. Depth to bedrock ranges from 18
to 30 inches. Otherwise, the soil is similar to Altamont
clay, 15 to 30 percent slopes. Root penetration is moder-
ately deep. The available water holding capacity and
fertility are moderate. The erosion hazard is very severe.
The soil is very difficult to cultivate and is used only for
pasture and range,  (Capability unit VITe-5; Steep Clayey
Slopes range site)

Altamont rocky clay, moderately deep, 7 to 30 percent
slopes (ArD).—This soil is gently rolling to hilly and
has many rock outerops. The underlying rock that re-
stricts root penetration is at a depth of 18 to 36 inches.
Otherwise, this soil is similar to Altamont clay, 15 to 30
percent slopes. This soil is very difficult to cultivate
because of rock outcrops. It is used for pasture and range.
(Capability unit VIe-5; Clayey Hillsrange and pasturesite)

Azule Series

The Azule series consists of well-drained, moderately
deep soils on gently rolling to very steep terraces. These
soils formed in moderately fine-textured, semiconsoli-
dated material. Their vegetation is mainly annual
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TasLn 7. —Approzimate acreage and proportionate extent of the soils of the Alameda Area

Soil Soil Acres Per- Soil Soil Acres | Per-

symkbol | cent symbol cent
AaC - Altamont clay, 3 to 15 percent slopes_. 1 006 0.3 LuD Los Osos and Millsholm soils, 7 to 30
AaD Altamont clay, 15 to 30 percent glopes__ 283 2.9 pereent slopes__ . ______ 4, 185 1.3
AmE2 Altamont clay, moderately deep, 30 Luk2 Los Ososand Millsholm soils, 30 to 45

to 45 per cent slopes, croded._ . 8,641 2.7 percent slopes, eroded_____________| 5, 466 1.7
ArD Altamont rocky clay, mode m‘u‘h LsC Lox Osos loam, seeped variant, 3 to

deep, 7 to 30 pereent slopes_ - 5, 546 1.7 15 percent slopes... . . S 650 .2
AmF2 Altamont clay, moderately deep, 45 MhE2 Millsholm silt loam, 30 to 45 pcrccnt

to 75 porcent slopes, eroded_ . ______ 2, 858 L9 slopes, eroded _ .. .. ... ..__] 12,334 3.7
AzD Azule clay loam, 3 to 30 percent MhF2 Millsholm silt loam, 45 to 75 percent

slopes.,w”,,,, R 1,019 .3 slopes, eroded_ .. _________.___.._] 11,061 3.3
AzE2 Azule clay loam, 30 to 45 p( reent PaE2 Parrish gravelly loam, 30 to 45 p(‘r—

slopes, ¢roded _ o . 376 S cent 510p0~, eroded i 1,825 6
AzF2 Azule clay loam, 450 60 p“rcom &1op( s, PaF2 Parrish gravelly lo&m 45 to 75 per~

eroded__ ... __ 221 1 cent slopos, eroded oo 3,081 1.2
CdA Clear Lake clay, dmmvd 0to 3 1)( r- PcD Perkins lIoam, 3 to 30 percent slopes. - 329 21

cent slopes.. .. ._ - 3, 336 1.0 PcF2 Perkins loam, 45 to 75 percent slopes,
CdB Clear Lake clay, draine d, 3107 p(*r« eroded.._ ... ... ... ... .___... 1,049 03

cent slopes. _______._ o 1,316 .4 Pd Pescadero clay.. ... .. __ 1,779 .6
Cc Clear Lake clay, 0 to 3 p()rcont aloposw 1,716 b PgA Pleasanton gravelly loam, 0 to 3 per-
CoC2 Cotati fine sandy loam, eroded__..___. 826 L2 cent Rlopo& e 2, 587 .8
DaA Danville silty clay loam, 0 to 3 pereent PgB Pleasanton gravelly loam, 3to 12 por—

slopes_ .. ... 410 21 eentslopes_ ... .o . __ . ... 3,071 1.0
DaB Danville silty clay Ioam,d $0 101 poru nt PoC2 Positas gravelly loam, 2 to 20 percent

slopes. .o __.._._. _. 2,445 -8 slopes, eroded_._______ . ____ 8, 984 2.8
DbhC Dnblo clay, 7 to 15 percent °10p<‘s, - 141 O] PoE2 Positas gravelly loam, 20 to 40 percent
DbD Diablo elay, 15 to 30 percent slopes 5,565 1.7 slopes, eroded . _ . .. ______.___ 8,179 2.5
DbE2 Diablo (Ln 30 to 45 percent slopes, PoF2 Positas gravelly loam, 40 10 60 percent

eroded.__ ____ 7,836 2.4 slopes, eroded__.___________ .. ____| 3,335 1.0
DmF2 Diablo LLW modm(xt(‘lv dwp, 4510 60 | PtB2 Positas gravelly loam, thick ﬂlrfaco 2

percent slopes, eroded _ e 2,983 .9 to 10 percent slopes, eroded_ . .. ___. 2,271 7
DvC Diablo clay, very deep, 3 to 15 percent Re Rineon loam, 0 to 3 percent slopes_. ..| 2 075 .7

slopes .. 2, 462 S8 1 RAA Rincon clay loam, 0 to 3 percent slopes.| 3, 511 1.1
DvD2 Diablo clay, very deep, 15 to 30 percent RdB Rincon clay loam, 3 to 7 percent slopes_| 1, 069 .3

slopes, eroded ... .- 1,588 .51 Rh Riverwash_...__ N e e 2, 925 .8
DvE2 Diablo elay, very dcop, 30t0 45 p< sreent RoF Rock land.. ... . . ... _. 8, 677 2.7

slopes, eroded .- oo 1, 648 .5 | Sa San Ysidro loam.__..____________.___ 2, 243 L7
DvF2 Diablo elay, very deep, 45 to 60 per- SdD2 Shedd silt loam, 15 to 30 percent slopes,

cent slopos, eroded ___ .. __ 383 L1 croded_._ oo __________.___ 646 2
Gak?2 Gaviota rocky sandy loam 5 to 40 SdE?2 Shedd silt loam, 80 to 45 percent slopes,

percent slopes, eroded .~ .~ 2, 348 7 eroded__ . __________ ... ...._. 1, 766 .6
GafF2 Gaviota rocky sandy loam, 40 to 75 SdF3 Shedd silt loam, 45 to 75 percent slopes,

percent slopes, eroded___ .. ______| 3,600 1.1 severely eroded_ . __________ ... 1,171 4
Gp Gravel pibo_ . ... N 677 .2 Sf Solano fine sandy loam__ . _.__ -1 1,098 4
HnF2 Henneke rocky loam, eroded_ . ___ 9, 044 2.8 | Sn Sunnyvale clay loam, drained.._.____ 528 -2
LaC Linne clay loam, 3 to 15 percent slopes_| 7, 083 2.2 1 S! Sunnyvale elay loam ____ . 426 o2
LaD Linne clay loam, 15 to 30 percent Sm Sunnyvale clay loam over clay....._.__| 2, 246 7

SlOPeS - o 7,201 2.2 1 So Sycamore silt loam__ ... I 2, 505 .8
LaE2 Linne clay loam, 30 to 45 percent Sy Sycamore silt loam over elay. ... __ 242 ™

slopes, eroded . _ ... 6,761 2.1 | VaEZ Vallecitos rocky loam, 30 to 45 percent
LeF2 Linne elay loam, shallow, 45 to 75 slopes, eroded ... _______ 24, 914 7.5

percent slopes, eroded. .- ... .. 1,797 .7 VaF2 Vallecites rocky loam, 45 to 75 percent
Lg Livermore gravelly loam_ ... _.______ 4, 308 1.3 slopes, eroded.._ ... _____ 30,-096 9.0
L.m Livermore very gravelly coarse sandy YmA Yolo loam, 0 to 3 percent slopes.. ... .| 4, 529 1.4

loam______ .. o 1,134 40 YmB Yolo loam, 3 to 10 percent slopes. .. __ 824 .3
LoE2 Lobitos shaly 1oam eroded. - .. __._ 761 .20 Ys Yolo sandy loam, 0 to 3 percent slopes. 306 ™
LpE2 Los Gatos-Los Osos complex, 30 to 45 Yr Yolo gravelly loam, 9 to 3 percent

percent slopes, eroded.. A _ 1,193 .4 slopes .. 421 .1
LpF2 Los Gatos-Los Osos (()mpl(*x 4510 75 Yo Yolo loam over gravel, 0 to 38 percent

percent slopes, eroded. .. . 33,971 10. 2 slopes . _____ ... 852 .3
LtD Los Osos silty clay loam, 7 to 30 por— Zc Zamora silty clay loam, 0 to 3 percent

cent slopes . __ el 4,034 1.3 slopes. . ... 680 .2
LtE2 Los Osos silty dax loam 30 to 45 poz— Za Zamora silt loam, 0 to 4 percent slopes.| 2, 280 R

cent slopes, eroded - 7,636 2. 4 Ditches and spoilbanks__ .. ____ 350 o1
LtF2 Los Osos silty clay hmm 4510 75 pm— e e

cent slopes, eroded . - __ .. __. 4, 381 1.4 Total o oo oo lloll 325,000 99.7

! Less than 0.1 percent.

These soils total 0.3 percent.
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grasses and a few scattered oaks. The Azule soils are
in the same general area as the Positas, Pleasanton, and
Diablo soils.

The surface soil is grayish-brown, slightly acid clay
loam. When dry, it is very hard and is massive or has
weak, coarse, blocky structure. It grades to a dark
grayish-brown, slightly acid clay subsoil that is very
hard and breaks to blocky structure when dry. The
substratum consists of light yellowish-brown gravelly
clay loam.

The Azule soils are nsed mainly for pasture and range
but to some extent for dry-farmed grain and grain hay.

Azule clay loam, 3 to 30 percent slopes (AzD)—This
soil oecurs in small bodies in smooth, gently rolling to
hilly areas.

Representative profile:

0 to 6 inches, grayish-brown clay loam: magsive or weak, coarse,
blocky structure; very hard when dry, firm when moist,
plastic and sticky when wet; slightly acid.

6 to 25 inches, dark grayish-brown clay; moderate prismatic
to medium blocky structure; very hard when dry, very firm
when moist, very plastie and sticky when wet; slightly acid.

25 inches +, light yellowish-brown gravelly clay loam; massive;
very hard when dry, firm when moist, plastic and sticky
when wet.

The thickness of the surface soil ranges from 6 to 18
inches. The color ranges from grayish brown, gray, or
dark gray to very dark gray. The texture ranges from
silt loam to light clay. The color of the subsoil ranges
from dark grayish brown to grayish brown. The color
of the substratum ranges from light yellowish brown
or yellowish brown to light olive brown, and the texture
ranges from gravelly clay loam to silty clay. The sub-
stratum is slightly calcareous in some areas. Depth to
the substratum ranges from 18 to 36 inches.

This soil is well drained, but it has a slowly permeable
subsoil. Runoff is slow to medium. Root. penetration
is moderately deep, and the available water holding ca-
pacity is moderate. The soil generally has fair tilth,
and cultivation is difficult on the steeper slopes. Fer-
tility is moderate. The erosion hazard is slight to moder-
ate if the soil is cultivated. The soil is used for pasture
and range and some dry-farmed grain and grain hay.
(Capability unit IVe-5)

Azule clay loam, 30 to 45 percent slopes, eroded
(AzE2).—Except for steeper slopes; this soil 1s similar to
Azule clay loam, 3 to 30 percent slopes. Runoff is me-
dium to rapid, and the hazard of erosion is severe if the
soil is cultivated. This soil is very difficult to work. It is
used mainly for pasture and range, but a few acres are
used for dry-farmed grain and grain hay. (Capability
unit VIe-5; Clayey Hills range and pasture site)

Azule clay loam, 45 to 60 percent slopes, eroded
(AzF2) —This soil has a surface layer that ranges from
12 to 24 inches in thickness and is typically dark gray in
color. Otherwise, it is similar to Azule clay loam, 3 to 30
percent slopes. Ttisvery difficult to work because of steep-
ness. Runoff is rapid to very rapid, and the erosion haz-
ard is very severe. This soil 1s used for pasture and range.
(Capability unit VITe-5; Steep Clayey Slopes range site)

Clear Lake Series

The Clear Lalke series consists of very deep, moderately
well drained and imperfectly drained, clayey soils in
nearly level basins in the Livermore and Amador Valleys.
These soils formed in fine-texturved alluvium from sedi-
mentary rock. In uncultivated areas the vegetation -is
mainly annual grasses and sedges. The Clear Lake soils
are in the same general area as the Pescadero and Sun-
nyvale soils of the valleys and the Altamont, Diablo,
and Linne soils of the uplands.

The upper 36 inches, which consists of the surface
s0il and subsurface soil, is dark-gray, very hard, slightly
acid to moderately alkaline clay. When the soil is dry,
it breaks to a strong prismatic or blocky structure. Ex-
cept for a few nodules of lime, this layer is noncalcareous.
It grades to a dark-gray, very hard, calcareous clay.
The substratum consists of a dark grayish-brown and
light olive-brown, calcareous silty clay.

Clear Lake soils are used mainly for irrigated pasture,
dry-farmed grain, and grain hay.

Clear Lake clay, drained, 0 to 3 percent slopes (CdA).—
This soil occurs mostly in large bodies in nearly level
basins.

Representative profile:

0 to 36 inches, dark-gray clay; strong prismatic structure that
breaks to moderate blocky structure; very hard when dry,
very firm when moist, very plastic and sticky when wet;
glightly acid in upper part, moderately alkaline in lower part.

36 to 48 inches, dark-gray clay; many seams of gypsum and
nodules of lime: weak prismatic structure that breaks to mod-
erate blocky: very hard when dry, firm when moist, very
plastic and sticky when wet; moderately alkaline.

48 to 65 inches, dark grayish-brown and light olive-brown silty
clay; contains whitish lime nodules; moderate blocky struc-
ture; very hard when dry, friable when moist, plastie and
sticky when wet; moderately alkaline.

The surface soil is dark gray, very dark gray, very
dark grayish brown, or very dark brown. In some areas
the soil is calcareous throughout. In a few small val-
Jeys, there is an overwash of 12 to 18 inches of very
dark grayish-brown, noncalcareous silty clay or light-
eray, caleareous clay loam. In a few small areas the
Lime has been leached below a depth of 5 feet. - In areas
transitional to the Pescadero soils, this soil is slightly
affected by salts and alkali,

This soil is slowly permeable, and runoff is very slow.
Drainage is moderately good. It has been improved
by the deepening of natural channels by erosion and
by the extensive pumping of water for irrigation and
for domestic use. When the soil is dry and deeply
cracked, it absorbs water readily. Root penetrationisvery
deep, and the available water holding capacity 1s high.
The soil has fair tilth and can be cultivated best when
moisture is about one-half field capacity. Fertility is
high. Erosion is not a problem. The soil is used for
irrigated pasture, dry-farmed grain, and grain hay.
(Capability unit ITIs-5)

Clear Lake clay, drained, 3 to 7 percent slopes (CdB).—
Except for steeper slopes, this soil is similar to Clear Lake
clay, drained, 0 to 3 percent slopes. Runoff is slow, and
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the hazard of erosion is slight. The soil is used mainly for
dry-farmed grain and grain hay. (Capability unit [11e-5)

Clear Lake clay, 0 to 3 percent slopes (Cc).—This im-
perfectly drained soil has an intermittent water table
that is generally within 5 feet of the surface. The sub-
stratum is mottled olive, dark gray, and greenish gray.
Otherwise, this soil is similar to Clear Lake clay, drained,
0 to 3 percent slopes. Tt is used mainly for irrigated
pasture, dry-farmed grain, and grain hay (fig. 5). (Capa-
bility unit IITw—5)

Cotati Series

The Cotati series consists of imperfectly drained, gray,
moderately deep claypan soils on the moderately slop-
ing to strongly sloping uplands northeast of Hayward.
These soils formed from soft sandstone and shale. Their
vegetation is mainly annual grasses and a few scattered
oaks. The Cotati soils are in the same general area as
the Los Osos soils.

The surface soil is gray, massive, slightly hard, me-
dimm aeid fine sandy loam. The subsurface soil is gray-
ish-brown and light grayish-brown, massive, hard, me-
dium acid heavy loam, This layer grades abruptly to
a layer of medium acid light brownish-gray clay that
has faint yellowish-brown mottles. When dry, the clay
layer is extremely hard and breaks to weak prismatic
structure. This layer grades gradually to a light olive-
brown eclay loam layer that has faint yellowish-brown

mottles. Depth to bedrock ranges from 24 to 48 inches
or more. Cotati soils are used mainly for pasture and
range.

Cotati fine sandy loam, eroded (CoC2).—This soil is in
small bodies on moderately sloping to strongly sloping
uplands. Slopes range from 5 to 20 percent,

Representative profile:

0 to 18 inches, gray fine sandy loam that grades to dark
grayish-brown loam with depth; massive; slightly hard when
dry, friable when moist, nonsticky to slightly sticky and
nonplastic when wet; medium acid.

18 to 27 inches, grayish-brown and light brownish-gray heavy
loam; few, faint, gray and strong-brown mottles; massive;
hard when dry, frinble when moist, slightly sticky and slight-
Iy plastic when wet; medinm acid.

Figure 5.—Irrigated pasture on Clear Lake clay, 0 to 3 percent
slopes.

27 to 42 inches, light brownish-gray elay ; few, fine, faint, yellowish-
brown mottles; weak prismatic structure; extremely hard
when dry, very firm when moist, very sticky and very plastie
when wet; medium acid.

42 to 49 inches, light yellowish-brown gritty clay loam; few,
fine, faint, yellowish-brown mottles; massive; very hard
when dry, firm when moist, sticky and plastic when wet;
medium acid.

49 inches -+, pale-yellow shattered sandstone.

The texture of the surface soil is sandy loam, fine
sandy loam, or loam. The color varies from gray or
dark gray to grayish brown. In areas transitional to
the Los Osos soils, the subsoil is clay loam instead of
clay and is not mottled.

This soil is imperfectly drained and has a very slowly
permeable subsoil. Runoff is medium, and the available
water holding capacity is low. Root penetration is mod-
erately deep. The soil has fair tilth, and cultivation is
easy to somewhat difficult, depending on slope. Fer-
tility is low. The erosion hazard is slight to moderate
if the soil is cultivated. This soil is used mainly for
pasture. (Capability unit TVe-3)

Danville Series

The Danville series consists of well-drained, very deep
silty elay loam soils on nearly level to strongly sloping
fans and terraces in the western part of the Alameda
Area. These soils formed in alluvium from sandstone
and shale. The vegetation is mainly annual grasses and
a few seattered oaks, but coyotebrush has encroached in
some areas. The Danville soils oceur in the same general
arvea as the Los Osos soils and the Los Gatos-Los Osos
complex of soils in the uplands.

In most places the surface soil is grayish-brown to
dark-gray, slightly acid silty clay loam. When dry, it
breaks to weak granular structure. It grades to a
grayish-brown, slightly acid silty clay loam subsoil.
The subsoil has strong blocky structure when dry. The
substratum is at a depth of 61 to 80 inches and is
grayish-brown, neutral silty clay loam.

In nearly level areas and in places where irrigation
water is available, these soils are used for vegetables,
pasture, and fruit. In other areas the soils are used for
dry-farmed grain, grain hay, pasture, or range.

Danville silty clay loam, 3 to 10 percent slopes (DaB).—
This soil oceurs mostly in small bodies on gently to moder-
ately sloping fans and terraces.

Representative profile:

0 to 21 inches, dark-gray silty clay loam; weak granular strue-
ture; hard when dry, friable when moist, sticky and plastic
when wet; slightly acid.

21 to 53 inches, grayish-brown silty clay; strong blocky strue-
ture; very hard when dry, firm when moist, very sticky and
plastic when wet; slightly acid.

53 to 61 inches, grayish-brown silfy clay loam; moderate,
coarse, blocky structure; hard when dry, friable when moist,
sticky and plastic when wet; neutral.

61 to 80 inches, grayish-brown silfy clay loam; massive; hard
when dry, friable when moist, stiecky and plastic when wet;
neutral.

In color, the surface soil ranges from gray, very dark
gray, or grayish brown to dark grayish brown. In tex-
ture, it ranges from heavy loam to silty clay. The subsoil
is more strongly developed in some areas. In some places
the substratum is slightly calcareous.
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This soil is well drained and slowly permeable. Run-
off is slow to medium, and the available water holding
capacity is high. Root penetration is deep. The soil
generally has good tilth, and cultivation is easy, except
on the steeper slopes. Fertility is high. The erosion
hazard is slight to moderate when the soil is cultivated.
The soil is used primarily for dry-farmed grain, grain
hay, pasture, and range. (Capability unit 1le-3)

Danville silty clay loam, 0 to 3 percent slopes (DaA).—
Except for more gentle slopes, this soil is similar to Dan-
ville silty clay loam, 3 to 10 percent slopes. Runoff is
slow, and the erosion hazard is slight. The soil used for
irrigated vegetables, apricots, and pasture and for dry-
farmed grain, and grain hay. (Capability unit 11s-3)

Diablo Series

The Diablo series consists of deep to moderately deep,
well-drained, clayey soils on rolling to very steep uplands
north and east of the Livermore Valley. These soils
formed in material that weathered from soft, calcareous,
interbedded shale and fine-grained sandstone. The vege-
tation consists mainly of annual grasses and a few
seattered oaks.

The Diablo soils are in the same general area as the
Altamont and Linne soils on uplands and the Pescadero
and Clear Lake soils in small upland valleys.

The surface soil typically is dark-gray, very hard,
slightly acid to mildly alkaline clay. When dry, it
breaks to prismatic or blocky structure. Except for a
few nodules of lime, this layer is noncalcareous. It
grades to mottled gray or olive-gray, very hard, slightly
calcareous silty clay. The substratum is mottled olive-
gray to light olive-gray silty clay loam that is moder-
ately caleareous and moderately alkaline. Depth to bed-
rock ranges from 18 to 60 inches.

Diablo soils are used mainly for dry-farmed grain,
grain hay, pasture, and range.

Diablo clay, 15 to 30 percent slopes (DbD).—This soil
occurs mostly in large bodies on smooth hilly uplands.

Representative profile:

0 to 15 inches, dark-gray elay; strong prismatic structure that
breaks to moderate blocky structure; very hard when dry,
very firm when moist, sticky and very plastic when wet;

_slightly acid to mildly alkaline; few lime nodules.

15 to 32 inches, mottled gray and olive-gray silty clay; few
fine, whitish nodules of lime; moderate prismatic structure
that breaks to medium blocky; very hard when dry, very
firm when moist, sticky and very plastic when wet; slightly
caleareous; mildly alkaline.

32 to 50 ineches, mottled olive-gray and light olive-gray silty
clay loam; many shale fragments and white nodules of lime;
weak subangular bloeky structure; very hard when dry, very
firm when moist, plastic and slightly sticky when wet; moder-
ately caleareous; moderately alkaline.

50 inches +, light olive-gray, caleareous, shattered shale and
fine-grained sandstone.

Areas of this soil on south-facing slopes have a gray
surface soil. Areas that are transitional to the Altamont
soils have a very dark grayish-brown surface soil; areas
transitional to the Linne soils, have a slightly calcareous
surface soil. Depth to bedrock ranges from 36 to 60
inches.

This soil is well drained and slowly permeable. Run-
off is medium. When the soil is dry and deeply cracked,
it absorbs water rapidly. Root penetration is deep, and

the available water holding capacity is moderate. The
soil has fair tilth, but it is diflicult to work. It can be
cultivated best when the moisture content is about one-
half field capacity. Fertility is high. If the soil is cul-
tivated, the erosion hazard is moderate. The soil is used
for dry-farmed grain, grain hay, pasture, and range.
(Capability unit I'Ve-5)

Diablo clay, 30 to 45 percent slopes, eroded (DbE2) —
Except for steeper slopes, this soil is similar to Diablo clay,
15 to 30 percent slopes. It is on smooth, well-rounded
bills. The surface is broken in a few places near drainage-
ways or seeps by small landslips. Runoff is medium to
rapid, and the erosion hazard issevere. The soil is very diffi-
cult to work. It is used mainly for pasture and range,
although a few fields are used for dry-farmed grain and
grain hay. (Capability unit VIe-5; Clayey Hills range
and pasture site)

Diablo clay, 7 to 15 percent slopes (DbC).—This soil
is similar to Diablo clay, 15 to 30 percent slopes, but it
is less sloping. It is on smooth, rolling topography.
Runof! is slow to medium, and the erosion hazard is slight to
moderate. The soil is somewhat difficult to work. It is
used mainly for dry-farmed grain, grain hay, pasture,
and range. (Capability unit 11Ie-5)

Diablo clay, moderately deep, 45 to 60 percent
slopes, eroded (DmF2).—This soil is similar to Diablo
clay, 15 to 30 percent slopes, but it is much steeper. The
surface is broken in places by landslips. Depth [to bed-
rock ranges from 18 to 36 inches. Root penetration is
moderately deep, and the available water holding ca-
pacityislow. Runoffisrapid to very rapid, and the hazard
of erosion is very severe. Tillage is very difficult. Fertility
is moderate. The soil is used for pasture and range.
(Capability unit VIIe-5; Steep Clayey Slopes range
site)

Diablo clay, very deep, 15 to 30 percent slopes, eroded
(DvD2).—This soil occurs mostly in large bodies on
smooth, moderately steep uplands.

Representative profile:

0 to 13 inches, very dark gray elay in the upper part and
finely mottled very dark gray and light brownish-gray
clay in the lower part; strong prismatic structure that breaks
to moderate blocky structure; extremely hard when dry,
very firm when moist, plastic and sticky when wet; mildly
alkaline in the upper part and moderately alkaline and
calearcous in the lower part.

13 to 27 inches, finely mottled very dark gray and light olive-
brown elay; medium prismatic structure that breaks to
medium blocky; very hard when dry, very firm when
moist, very plastic and sticky when wet; moderately alka-
line and calcareous.

27 to 60 inches -+, light yellowish-brown silty clay that has
white lime seams; fine blocky structure; very hard when dry,
friable when moist, sticky and plastic when wet; moderately
alkaline.

The color of the surface soil is gray to very dark gray,
but in a few places, it is very dark grayish brown. In
some areas, the surface layer is slightly calcareous. In
areas that are transitional to the Azule soils, the subsoil
is more developed.

This soil is well drained and slowly permeable. Run-
off is medium. When the soil is dry and deeply cracked,
it absorbs water readily. Root penetration is deep, and
the available water holding capacity is high. The soil
generally has fair tilth, and it can be cultivated best
when the moisture content is about one-half field capac-
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If the soil is' cultivated, . the
The soil is used for dry-
(Capa-

ity. ~ Fertility is high.
erosion hazard is moderate.
farmed grain, grain hay, pasture, and range.
bility unit IVe-5)

Diablo clay, very deep, 30 to 45 percent slopes, eroded
(DvE2).-—Except for steeper slopes, this soil is similar
to Diablo clay, very deep, 15 to 30 percent slopes, eroded.
It is on steep hills, and the surface is broken by an occa-
sional landslide. Cultivation is very difficult because of
steepslopes. Runoff is medium to rapid, and the hazard of
erosion is severe. The soil is used mainly for pasture
and range, although a few fields are used for grain and
grain hay. (Capability unit VIe-5; Clayey Hills range
and pasture site)

Diablo clay, very deep, 45 to 60 percent slopes, eroded
(DvF2).—Except for steeper slopes, this soil is similar to
Diablo clay, very deep, 15 to 30 percent slopes, eroded. It
is on steep hills, and some areas the surface is broken by
frequent landslides. Cultivation is very difficult beeause of
steepness. Runofl is rapid to very rapid, and the erosion
hazard is very severe. The soil is used mainly for pasture
and range.  (Capability unit VITe-5; Steep Clayey Slopes
range site)

Diablo clay, very deep, 3 to 15 percent slopes (DvC).—
Except for slopes, this gently sloping to strongly sloping
soil 1s similar to Diablo clay, very deep, 15 to 30 percent
slopes, eroded. Runoff is slow to medium, and the erosion
hazard is slight to moderate. Cultivation is somewhat
difficult. The soil is used for dry-farmed grain, grain hay,
pasture, and range. (Capability unit I1Ie-5)

Gaviota Series

The Gaviota series consists of somewhat excessively
drained, shallow, loamy soils on gently rolling to very
steep uplands east and southeast of Hayward. These
soils formed from hard sandstone. The vegetation con-
sists of grasses, scattered oaks, and brush. The Gaviota
soils are in the same general area ag the Los Osos and
Los Osos, seeped variant, soils of the uplands.

The surface soil is brown, slightly acid sandy loam,
6 to 24 inches thick. It is underlain by hard, yellowish-
brown sandstone. Garviota soils are used for pasture and
range.

Gaviota rocky sandy loam, 5 to 40 percent slopes, eroded
(GaE2) —This soil is mostly in large bodies. 1t is on roll-
ing to steep uplands and has many rock outecrops.

Representative profile:

0 to 11'inches, brown sandy loam; massive; soft when dry, fri-
ab_lg when moist, nonsticky and nonplastic when wet; slightly
1131(1?0}'165 -+, vellowish-brown hard sandstone.

The texture ranges from sandy loam to silt loam. In
areas that are transitional to the Los Osos soils, there is a
weakly developed subsoil. Also, some areas are free of
rock outcrops.

This soil is somewhat excessively drained and has
moderately rapid permeability. Runoff is slow to rapid,
and the available water holding capacity is very low.
Root penetration is shallow, and fertility is low. The
limited depth of the soil and frequent rock outcrops
make cultivation very difficult. The erosion hazard is

slight to severe, depending on the degree of siope. The
soil is nused for pasture and range.  (Capability unit Ve~
8; Shallow Loamy Uplands range and pasure site)
Gaviota rocky sandy loam, 40 to 75 percent slopes,
eroded (GaF2).—Except for steeper slopes, this soil is sim-
ilar to Gaviota rocky sandy loam, 5 to 40 percent slopes.

It is steep to very steep and excessively drained. Runoff
1s very rapid, and the erosion hazard is very severe. Till-

ingis very difficult. 'The soil is used for pasture and range.
(Capability unit VIIe-8; Steep Shallow Loamy Uplands
range site)

Gravel Pit (Gp)

This land type occurs along the southern edge of the
Amador Valley between Livermore and Pleasanton. The
areas consist of deep excavations that have water in the
bottom in most places. They are usually clear of plant
growth.  (Capability unit VIIIw-4)

Henneke Series

The Henneke series consists of somewhat excessively
drained, shallow to very shallow, rocky soils on very steep
to extremely steep uplands in the vicinity of Cedar Moun-
tain. These soils formed from serpentine and have many
outcrops of parent rock. The vegetation is mainly shrubby
plants, such as chamise, ceanothus, and manzanita, and a
few scattered oaks and digger pines. The Henneke soils
are 1n the same general area as the Parrish and Vallecitos
soils and the Los Gatos-Los Osos complex of soils.

The surface soil is dark reddish-brown, moderately
alkaline loam. The subsoil is dark reddish-brown, mod-
erately alkaline light clay loam. There are many frag-
ments of serpentine throughout the profile. In most
places bedrock is 6 to 18 inches below the surface.
Henneke soils are used for watersheds, recreation, and
wildlife.

Henneke rocky loam, eroded (HnF2) —This soil is in
large bodies on very steep uplands. Slopes range from 45
to 75 percent.

Representative profile:

0 to 7 inches, dark reddish-brown loam; massive; slightly hard
when dry, friable when moist, slightly sticky when wet; mod-
erately alkaline.

7 to 15 inches, dark reddish-brown light clay loam; weak sub-
angular blocky structure; slightly hard when dry, friable
when moist, and slightly sticky when wet; moderately
alkaline.

15 inches 4, weathered serpentine.

The color of the surface soil ranges from dark reddish
brown or reddish brown to dark brown. Reaction ranges
from neutral to moderately alkaline. In a few places,
bedrock is as deep as 48 inches.

This soil is somewhat excessively drained and is mod-
erately permeable. Runoff is very rapid. Root penetra-
tion is shallow to very shallow, and the available water
holding capacity is very low. This soil has very low fer-
tility. The erosion hazard is severe.

Cultivation is very difficult because of steepness, shallow-
ness, and many rock outcrops. The soil is used for water-
sheds, recreation, and wildlife. (Capability unit VIIIs-
9)
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Linne Series

The Linne series consists of well-drained, shallow to
deep, calcareous soils on rolling to very steep uplands
north and east of the Livermore Valley. These soils
formed from soft, calcareous, interbedded shale and fine-
grained sandstone. The vegetation is mainly annual

rasses and a few scattered oaks. The Linne soils are
m the same general area as the Altamont and Diablo
soils on uplands and the Pescadero and Clear Lalke soils
in small upland valleys.

The surface soil is dark-gray, strongly calcareous clay
loam. Tt is slightly hard when dry and breaks to strong
granular structure. This layer grades to a subsoil that
is similar to the surface soil but contains many filaments
and nodules of lime. Depth to bedrock ranges from 12
to 50 inches.

Linne soils are used mainly for dry-farmed grain,
grain hay, pasture, and range.

Linne clay loam, 15 to 30 percent slopes (LaD).—This
soil occurs in large bodies on smooth, moderately steep
uplands (fig. 6).

Representative profile:

0 to 19 inches, dark-gray clay loam; strong granular structure;
slightly hard when dry, very friable when moist, sticky and
slightly plastic when wet; strongly caleareous; few, fine,
whitish coneretions of lime; moderately alkaline.

19 to 36 inches, dark-gray clay loam; moderate blocky struc-
ture; slightly hard when dry, very friable when moist,
sticky and slightly plastic when wet; strongly ecaleareous;
many filaments and nodules of lime; moderately alkaline.

36 inches -+, light-gray sandstone that has whitish lime along
cleavage planes.

The texture of this soil ranges from loam to silty clay.
The coarser textured areas are typically grayish brown
and have outcrops of sandstone in places. In areas that
are transitional to the Diablo soils, the surface soil is
slightly calcareous. In areas that are transitional to the
Altamont soils, the soil is browner, and the surface soil is
slightly calcareous.

This soil is well drained. Permeability is moderately
slow. Runoff is medium, and the available water holding
capacity is moderate. Root penetration is moderately
deep. Fertility is high. The soil has good tilth, but
cultivation is somewhat difficult because of steepness.
The erosion hazard is moderate when the soil is culti-
vated. The soil is used for dry-farmed grain, grain
hay, pasture, and range. (Capability unit IVe-5)

Linne clay loam, 3 to 15 percent slopes (LaC).—Except
for more gentle slopes, this soil is similar to Linne clay
loam, 15 to 30 percent slopes. It is on smooth, gently
sloping and rolling uplands. Runoff is slow to medium.
The erosion hazard is slight to moderate when the soil
is cultivated. The soil is easy to cultivate. It is used
for dry-farmed grain and grain hay. (Capability unit
11Te-5)

Linne clay loam, 30 to 45 percent slopes, eroded
(LaE2).—Except for slopes, this soil is similar to Linne
clay loam, 15 to 30 percent slopes. In some small areas,
the depth to bedrock is 10 to 20 inches, and rock outerops
occur. Also, there are some small areas that are severely
eroded. Runoff is medium to rapid, and the hazard of
erosion is severe. The soil is difficult to cultivate. It
is used mainly for pasture and range. (Capability unit
Vle-5; Clayey Hills range and pasture site)

Figure 6.—Profile of Linne clay loam, 15 to 30 percent slopes.

Linne clay loam, shallow, 45 to 75 percent slopes,
eroded (LcF2).—This soil is typically 12 to 24 inches
deep to bedrock. In many places the bedrock crops out.
The soil is steeper and shallower than Linne clay loam,
15 to 30 percent slopes. Small areas are severely eroded.
Runoff is very rapid, and the hazard of erosion is very
severe. The fertility is moderate. The available water
holding capacity is low. This soil is very difficult to culti-
vate. Itisused for pasture and range. (Capability unit
VIIe-5; Steep Clayey Slopes range site)

Livermore Series

The Livermore series consists of somewhat excessively
drained, very deep gravelly soils. These soils formed in
alluvium from sandstone and shale under a cover of
grasses and oaks. The Livermore soils are south of
Livermore in the same general areas as the Pleasanton,
Yolo, and Positas soils.

The surface soil is brown and dark grayish-brown,
slightly acid to neutral very gravelly coarse sandy loam.
When dry, this layer breaks to weak, fine, granular
structure. It grades to brown very gravelly coarse sandy
loam that is massive and neutral. The underlying mate-
rial is brown very gravelly loamy coarse sand that is
massive and neutral.

Livermore soils are used mainly for wine grapes, dry-
farmed grain, and grain hay.
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Livermore very gravelly coarse sandy loam (Lm).—This
soil is mostly in large bodies and is nearly level to gently
sloping. Slopes range from 0 to 7 percent. A few areas
are moderately steep (fig. 7).

Representative profile:

0 to 21 inches, brown and dark grayish-brown very gravelly
coarse sandy loam; weak, fine, granular structure; soft to
slightly hard when dry, friable when moist, nonsticky to
slightly sticky and nonplastic when wet; slightly acid to
neutral.

21 to 34 inches, brown very gravelly coarse sandy loam; mas-
sive; slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; neutral,

34 to 60 inches, brown very gravelly loamy coarse sand; mas-
sive; slightly hard when dry, friable when moist, nonsticky
and nonplastic when wet; neutral.

The texture of the surface soil ranges from very gravelly
coarse sandy loam to very gravelly loam or gravelly loam.
The percentage of gravel, by volume, ranges from 40 to
75, and some cobbles and stones occur throughout the
profile.

This soil is somewhat excessively drained and has
rapid permeability. Runoff is very slow to slow, and
the available water holding capacity is very low. Root
penetration is very deep. The soil has poor tilth and is
somewhat difficult to cultivate. It has low fertility.
The erosion hazard is slight when the soil is cultivated.
This soil is used for wine grapes (fig. 8). (Capability
unit TVs—4)

Figure 7.—Profile of Livermore very gravelly coarse sandy loam.
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Figure 8—Grapes on Livermore very gravelly coarse sandy loam.

Livermore gravelly loam (Lg).—This soil is finer tex-
tured throughout and has less gravel than Livermore very
gravelly coarse sandy loam. The amount of gravel, by
volume, ranges from 20 to 40 percent. Most areas of this
soil are nearly level and have slopes of 3 percent or less;
some areas, however, are gently sloping and have slopes as
much as 7 percent. The available water holding capacity
is low, and fertility is moderate. This soil is somewhat ex-
cessively drained. It is easy to cultivate and is used for
wine grapes, dry-farmed grain, and grain hay. (Capability
unit. I1s—4)

Lobitos Series

The Lobitos series consists of well-drained, grayish-
brown, shaly soils on moderately steep to steep uplands
east of Niles. These soils formed in shattered diatoma-
ceous shale. The vegetation is mainly annual grasses
and o few oaks. The Lobitos soils are in the same
general areas as the Los Osos and Gaviota soils and the
Los Gatos-Los Osos complex of soils,

The surface soil is grayish-brown, slightly hard,
strongly acid shaly loam that is massive and slightly
hard when dry. This layer grades to a pinkish-gray,
strongly acid shaly light clay loam subsoil. Depth to
bedrock ranges from a few inches to 48 inches.

The Lobitos soils are used mainly for pasture and
range.

Lobitos shaly loam, eroded (LoE2).—Nearly all of this
soil is in large bodies on smooth, well-rounded, moderately
steep to steep uplands.  Slopes range from 9 to 45 percent.

Representative profile:

0 to 14 inches, grayish-brown shaly loam; massive; slightly hard
when dry, frinble when moist, slightly sticky and nonplastic
when wet; strongly aeid.

14 to 38 inches, pinkish-gray shaly light clay loam; massive or
weak granular strueture; hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; strongly acid.

38 inches -+, pinkish-gray, shattered diatomaceous shale.

The depth to bedrock varies considerably in short dis-
tances. The color of the surface soil ranges from grayish
brown to brown. The outcrops of bedrock in most places
are flush with the surface. In some areas, the subsoil is
shaly light clay.
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This soil is moderately permeable. Runoff is medium
to rapid, and the available water holding capacity is low.
Root penetration ranges from very shallow to moder-
ately deep. This soil has fair tilth and is difficult to
cultivate because of moderately steep to steep slopes and
shallowness. Fertility is low. The erosion hazavd is
moderate to severe when the soil is cultivated. The soil
is used mainly for pasture and range. (Capability unit
Vle-8; Loamy Uplands range and pasture site)

Los Gatos Series

The T.os Gatos series consists of well-drained and
somewhat excessively drained, loamy, moderately deep
soils on steep to very steep uplands. These soils formed
from interbedded sandstone and shale. In the Alameda
Area, the Los Gatos soils are mapped only in a com-
plex with the Los Osos soils. They occur on steep hill-
sides under annual grasses and scattered oaks (fig. 9).
On very steep slopes, the vegetation consists of oaks,
laurel, poison-oak, sticky monkeyflower, California buck-
eye, California sage, and an understory of scattered
annual and perennial grasses.

The surface soil is dark-brown, neutral loam. Tt is
hard and massive when dry, but in the upper 5 inches it
is slightly hard and has moderate subangular blocky
structure. The upper part of the subsoil is neutral,
reddish-brown heavy loam. The lower part is brown,
slightly acid loam. Both parts are massive and slightly
hard when dry. The depth to bedrock ranges from 12
to 48 inches.

The soils are used for pasture and range.

Los Gatos-Los Osos complex, 30 to 45 percent slopes,
eroded (LpE2).—In most places this soil complexis in large
areas. Los Gatos loam makes up about 40 percent of the
complex; Los Osos silty clay loam, about 40 percent: and
Gaviota rocky sandy loam, about 20 percent.

A representative profile of Los Gatos loam follows (a
profile of a Los Osos soil and one of a Gaviota soil are de-
geribed under the respective series):

0to 11 inches, dark-brown loam; massive; hard or slightly hard
when dry, friable when moist, slightly sticky and slightly
plastie when wet; neutral; upper 5 inches of layer is slightly
hard and has moderate, medium, subangular blocky structure.

11 to 32 inches, dark-brown loam grading to reddish-brown
heavy loam; massive; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet: neutral.

32 to 42 inches, brown loam; massive; slightly hard when dry,
friable when moist, slightly sticky and slightly plastie when
wet; slightly acid.

42 inches 4, very pale brown sandstone.

The surface soil ranges from brown or dark brown to
dark reddish brown. The subsoil ranges from dark brown
to dark reddish brown. In some places the lower part of the
subsoil is yellowish brown in color and ranges from a few
inches to 20 inches in thickness.

In a small area about a mile south of Lake Chabot,
the soils developed from basic igneous rock. These soils
typically have a dusky-red, friable surface soil and a
dark reddish-brown, clayey, slightly acid to neutral sub-
soil.

Los Gatos loam is well drained and has moderate
permeability. Runoff is medium to rapid, and the avail-
able water holding capacity is low to moderate. Root
penetration is shallow to moderately deep. The soil has

Figure 9—An area of the Los Gatos-Los Osos complex of soils.

fair tilth, but it is difficult to cultivate because of steep-
ness. Fertility is low to moderate, and the erosion hazard
is severe. (Los Gatos loam part, capability unit VIe-8,
Shallow Loamy Uplands range and pasture site; Los
Osos silty clay loam part, capability unit VIe-5, Loamy
Uplands range and pasture site)

Los Gatos-Los Osos complex, 45 to 75 percent slopes,
eroded (LpF2).—Except for very steep slopes, this soil
complex is similar to Los Gatos-Los Osos complex, 30 to 45
percent slopes, eroded. Los Gatos loam makes up about
40 percent of the complex; Los Osos silty clay loam, about
40 percent; and Gaviota rocky sandy foam, about 20 per-
cent, Los Gatos loam has very rapid runoff, and the
erosion hazard is very severe. Cultivation is very difficult.
(Los Gatos loam part, capability unit VIIe-1, Steep Shal-
low Loamy Uplands range site; Los Osos silty clay loam
part, capability unit VIIe-5, Steep Loamy Slopes range
site)

Los Osos Series

The Los Osos series consists of well-drained to some-
what excessively drained, moderately deep silty clay
loam and silt lToam soils on strongly sloping to very steep
uplands.  These soils formed from interbedded fine-
grained sandstone, from shale, and, in places, from
conglomerate rocks. Their vegetation is mainly annual
grasses and seattered oaks, but in some places coyote-
brush, poison-oak, and sticky monkeyflower make up an
important. part. These soils occur north of Hayward.
They are in the same general area as the Lobitos and
Gaviota soils and the Los Gatos-Los Osos complex of
soils.

The surface layer of the Los Osos light silty clay loam
soil is grayish-brown, medium acid, and massive. This
layer grades to a dark grayish-brown subsoil that is
heavy silty clay loam, slightly acid, and of moderate
blocky structure. Depth to bedrock ranges from 18 to
48 inches.

Los Osos soils are used mainly for pasture and range.
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Los Osos silty clay loam, 7 to 30 percent slopes (LtD).—
This soil occurs mostly in large bodies. It is on strongly
sloping to moderately steep uplands and is subject to fre-
quent landslides.

Representative profile:

0 to & inches, grayish-brown light siltyv clay loam; massive;
hard when dry, friable when moist, sticky and plastic when
wet; medium acid.

8 to 30 inches, dark grayish-brown heavy silty clay loam;
moderate blocky structure; hard when dry, friable when
moist, sticky and plastic when wet; slightly acid.

30 inches -+, pale-olive ghale.

This soil 1s well drained and has moderately slow per-
meability. Runoff is medium, and the available water
holding eapacity is low to moderate. Root penetration is
moderately deep. The soil has good tilth, but cultivation
is somewhat difficult because of steepness. Fertility is
moderate. The erosion hazard is moderate. The soil is
used for pasture, range, dry-farmed grain, and grain hay.
(Capability unit IVe-5)

Los Osos silty clay loam, 30 to 45 percent slopes, eroded
(LtE2).—Except for slopes, this s»il is similar to Los Osos
silty clay loam, 7 to 30 percent slopes.  Runoff is rapid.
Cultivation is difficult, and the -erosion hazard is severe.
The soil is used for range; pasture, and dry-farmed grain.
(Capability unit Vie—5; Loamy Uplands range and pasture
site)

Los Osos silty clay loam, 45 to 75 percent slopes, eroded
(LtF2).—Except for slopes, this soil is similar to Los Osos
silty clay loam, 7 to 30 percent slopes. Runoff is rapid to
very rapid, and the erosion hazard is very severe. Be-
cause of steepness, the soil is very difficult to cultivate. Tt
is used for pasture and range. (Capability unit VIle-5;
Steep Loamy Slopes range site)

Los Osos loam, seeped variant, 3 to 15 percent slopes
(LsC).—This imperfectly drained to moderately  well
drained, deep, loamy soil is in gently sloping to rolling up-
land valleys southeast of Hayward. The soil formed {rom
soft sandstone and some alluvial material from sedimen-
tary rock. The vegetation is mainly annual grasses,
sedges, and, in a few places, dense stands of coyotebrush.
This soil is in the same general area as the Los Osos and
Gaviota soils on uplands. Tt is used for pasture, range,
dry-farmed grain, and grain hay.

A representative profile of Los Osos loam, seeped
variant, 3 to 15 percent slopes, follows:

0 to 20 inches, -grayish-brown loam; few, fine, faint, dark
vellowish-brown mottles at a depth of 14 to 20 inches: the
upper part has very fine granular structure and the lower
part is massive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; medium acid.

20 to 41 inches, pale-brown and light brownish-gray sandy
clay loam; many, coarse, distinct, yellowish-brown mottles;
massive; very hard when dry, friable when moist, sticky
and plastic when wet; medium acid in upper part and
strongly acid in the lower 11 inches,

41 inches -, yellowish-brown soft sandstone.

The texture of the surface soil ranges from fine sandy
loam to silt loam. TIn areas transitional to the well-
drained Gaviota and Los Osos soils, the surface soil is
not mottled, and there are few mottles in the subsoil. In
some areas, however, the lower part of the subsoil is
prominently mottled. Seepage may cause a temporarily
high water table during winter and early in summer.
In some areas the soil is drained by deep gnllies. Bed-
rock crops out in places.
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Permeability is moderately slow.  Runoff is slow ‘to
medium, and the available water holding capacity -1s
moderate. Root penetration is deep.  The soil has fair
tilth, but it is somewhat difficult to work. ~Fertility ‘is
moderate, and the erosion hazard is slight to moderate
when the soil is cultivated. - Thig soil 1s used mainly for
dry-farmed grain and grain hay. (Capability unit
ITle-1)

Los Osos and Millsholm soils, -7 to 30 percent slopes
(LuD).-—This mapping unit occurs in large rolling to hilly
areas. It i1s an undifferentiated group consisting of Los
Osos and Millsholm soils in proportions that vary from
place to place. The texture of both soils is generally silt
loam, but it ranges from loam to silty clay loam. . A repre-
sentative profile of Millsholm soil is described for the
Millsholm series. :

Permeability of these soilsis moderate to moderately slow.
Runoff is slow to medium, and the available water holding
capacity is low to moderate. Root penetration is moder-
ately deep. These soils have low to moderate fertility
and fair tilth, but cultivation is somewhat difficult because
of steepness. The erosion hazard is moderate. The Los
Osos soils are used for pasture, range, dry-farmed grain, and
grain hay. (Both soils in capability unit IVe—-3)

Los Osos and Millsholm soils, 30 to 45 percent slopes,
eroded (LuE2)-—Except for steeper slopes, this mapping
unit is similar to Los Osos and Millsholm soils, 7 to 30 per-
cent slopes. It consists of Los Osos silt loam and Mill-
sholm st loam in proportions that vary from place to
place. = Cultivation 1s difficult, and the erosion hazard is
severe. - The soils are used mainly for pasture and range.
(Both soils in capability unit VIe-8; both soils in Loamy
Uplands range and pasture site)

Millsholm Series

The Milisholm series consists of well-drained to some-
what excessively drained, shallow silt loam soils on steep
and very steep uplands. These soils formed from inter-
bedded fine-grained sandstone and shale. The vegetation
is mainly annual grasses and scattered oaks, but 1 some
areas coyotebrush, poison-oak, and sticky monkeyflower
make up an important part. The Millsholm soils are in
the same general area as the Lobitos, Gaviota, and Los
Osos soils.

The surface soil is olive silt loam.. It is medium acid
and is massive. This layer grades to a light olive-brown
heavy silt loam- subsoil that is massive and is medium
acid.. Depth to bedrock ranges from 12 to 26 inches.

Millsholm soils are used mainly for pasture and range.

Millsholm silt loam, 30 to 45 percent slopes, eroded
(MhE2).—This soil is mostly in large bodies on steep
uplands. In places it is mapped in an undifferentiated
group with Los Osos soils.

Representative profile:

0 to 17 inches, olive silt loam; massive; very hard when dry,
friable when moist, slightly sticky and slightly plastic when
wet; medinm acid.

17 to 22 inches, light olive-brown heavy silt loam; massive; very
hard when dry, firm when moist, plastic and sticky when wet;
medium acid.

22 inches 4, grayish-brown shale.

The texture of the surface layer ranges {rom Joam or silt
loam to light eclay loam. The color ranges from olive,
brown, or light brownish gray to dark grayish brown.
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The subsoil ranges in color from light olive brown or brown
to yellowish brown. It ranges in texture from light silt
loam to clay loam.

This soil is well drained and has moderate perme-
ability. Runoff is rapid, and the a railable water holding
capacityislow. Root penetration is shallow. Cultivation
is difficult beeause of steepness. Fertility is low, and the
erosion hazard is severe. The soil is used for pasture and
range. (Capability unit Vle-8; Loamy Uplands range
and pasture site)

Millsholm silt loam, 45 to 75 percent slopes, eroded
(MhF2)—"This soil is similar to Millsholm silt loam; 30 to
45 percent slopes, eroded, but it 1s steeper and shallower.
Runoff is very rapid, and the erosion hazard is very severe,
The soil is used for pasture and range. (Capability unit
VIle—8; Steep Loamy Slopes range site)

Parrish Series

The Parrish series consists of well-drained, shallow to
moderately deep solls in steep to very steep mountalnous
areas south of the Livermore Valley.” These soils formed
from hard sandstone and shale. The vegetation consists
of annual grasses, oaks, scattered digger pines, and
California sage. The DParrish soils are in the saune
general area as the Vallecitos and Henneke soils.

The surface goil is dark-brown, slightly acid to medium
acid gravelly loam. The upper part of the subsoll is
yellowish-red, medium acid gravelly clay loam; the
lower part is strongly acid gritty clay. When it is dry,
the subsoil breaks to weak subangular blocky structure.
The underlying material is brown, very strongly acid
clay loam. Depth to bedrock ranges from 12 to 48
inches.

Parrish soils are used for pasture and range.

Parrish gravelly loam, 30 to 45 percent slopes, eroded
(PaE2).—This soil occurs mostly in Jarge bodies in steep
areas.

Representative profile:

0 to 13 inches, dark-brown gravelly loam; weak granular struc-
ture; hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; slightly acid to medium acid.

13 to 338 inches, yellowish-red gravelly clay loam and gritty clay;
weak subangular blocky structure; hard to very hard when
dry, firm when moist, slightly sticky and plastic when wet;
medium acid in upper part and strongly aeid in lower part.

33 to 36 inches, brown clay loam; weak subangular blocky
structure: hard when dry, friable when moist, slightly sticky
and plastic when wet; very strongly acid.

36 inches -+, shattered shale and fine-grained sandstonce.

The surface soil ranges in color from dark brown to
reddish brown. Along narrow ridges and sharp breaks,
the subsoil, if present, is thin, and rock crops out n many
places. In some areas the subsoil is medinm acid.

This soil is well drained and has slowly permeable sub-
so0il.  Runoff is medium to rapid, and the available water
holding capacity is low to moderate. Root penetration
is shallow to moderately deep. Fertility is low. The
erosion hazard is severe, and tillage is diflicult. The soil
is used for pasture and range. (Capability unit Vle-8;
Shallow Loamy Uplands range and pasture site)

Parrish gravelly loam, 45 to 75 percent slopes, eroded
(PaF2).—Txcept for steeper slopes, this soil is similar to
Parrish gravelly loam, 30 to 45 percent slopes, eroded. It
occurs in very steep mountainous areas. Runoff is very

rapid, and the erosion hazard is very severe. This soil is
usedfor erazing. (Capability unit VIIe-1; Steep Shallow
Loamy Uplands range and pasture site)

Perkins Series

The Perkins series consists of well-drained to some-
what excessively drained, deep, loamy soils on gently
sloping to very steep terraces south of the Livermore
Valley. These soils formed in gemiconsolidated terrace
material. The vegetation is mainly annual grasses an da
few scattered oaks, but on north-facing slopes, the vege-
tation is grasses and oaks. The Perkins soils are in the
same general area as the Positas, Azule, and Pleasanton
goils.

The surface soil is pale-brown, massive, medinm acid
loam. The upper part of the subsoil is yellowish-brown
eravelly clay loam that is very hard and slightly acid.
It has moderate blocky structure.  The lower part of the
subsoil ig brown, mildly alkaline very gravelly clay loam.

Perking soils are used mainly for dry-farmed grain,
orain hay, pasture, and range.
~ Perkins loam, 3 to 30 percent slopes (PcD).—Most of
this soil is in small bodies on gently sloping to strongly
sloping terraces.

Representative profile:

0 to 10 inches, pale-brown loam; massive; hard when dry, friable
when moist, slightly plastic and slightly sticky when wet;
medium acid.

10 to 33 inches, yellowish-brown gravelly clay loam: moderate
blocky strueture; very hard when dry, firm when moist,
plastic and sticky when wet; slightly acid.

33 to 65 inches, brown very gravelly elay loam; moderate to
weak blocky structure; hard when dry, firm when moist,
plastic and slightly sticky when wet; mildly alkaline.

The subsoil is reddish brown in areas that are transi-
tional to the Positas soils. The texture of the lower part
of the subsoil ranges from very gravelly clay loam to
gravelly clay loam.

This soil is well drained. Permeability of the subsoll
is moderately slow. Runoft is slow to medium, and the
available water holding capacity is moderate. Root
penetration is deep. The soil has fair tilth, and cultiva-
tion is somewhat difficult. Fertility is Jow. The erosion
hazard is slight to moderate when the soil is caltivated.
The soil is used for dry-farmed grain, grain hay, pasture,
and range. (Capability unit IVe-3)

Perkins loam, 45 to 75 percent slopes, eroded (PcF2).—
Except for steeper slopes and a grayish-brown surface
layer, this soil is similar to Perkins loam, 3 to 30 percent
slopes. In some small areas, however, the surface layer
is dark erayish brown and is abraptly underlain by brown,
weakly cemented conglomerate bedrock.

This soil is somewhat excessively drained, and runoff is
very rapid. The erosion hazard is very severe, and culti-
vation 1s very difficult. - The soil is used for range. (Ca-
pability unit VIle-3; Steep U pland Terraces range
site)

Pescadero Series

The Pescadero series consists of imperfectly drained,
gray, saline-alkali soils north of Lavernore. They occur
on nearly level basin rims and along the lower edge of
the terraces. 'They have hog-wallowed microrelief. These
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soils formed in alluvium from sandstone and shale. The
vegetation is mainly annual grasses, saltgrass, and Aus-
tralian saltbush. The Pescadero soils are in the same
general area as the Clear Lake, Diablo, and Solano soils.

The surface layer is thin. It is gray, slightly acid
clay loam that has platy structure. It is hard when dry.
The subsoil is dark-gray, moderately alkaline clay.
When dry, it breaks to prismatic structure. The sub-
stratum is light-gray to light olive-gray, massive, moder-
ately alkaline clay that is underlain by clay loam.

Pescadero soils are used primarily for pasture.

Pescadero clay (Pd).—Most of this soil is in large,
nearly level areas that have hog-wallowed, or hummocky,
microrelief.

Representative profile:

0 to 2 inches, gray clay loam; platy structure; hard when dry,
friable when moist, slightly plastic and sticky when wet;
slightly acid.

2 to 20 inches, dark-gray clay; prismatic structure; very hard
when dry, firm when moist, slightly sticky and plastic when
wet; moderately alkaline.

20 to 72 inches, light-gray to light olive-gray calcareous clay
underlain by clay loam; firm when moist, slightly sticky and
plastic when wet; moderately alkaline.

The surface soil ranges in thickness from a few inches on
the barren areas to 8 inches on the hummocks or mounds.
In areas transitional to the Clear Lake soils, the effect of
salt and alkali is slight and the hog-wallowed microrelief
is not so strongly marked.

This soil is imperfectly drained and is vel‘%; slowly

ermeable. Runofl is slow, and the available water
1lding capacity is low. Root penetration is moderately
deep. The soil has poor tilth. It can be cultivated only
within a narrow range of moisture content. Fertility is
low, and the erosion hazard is slight when the soil is culti-
vated. Cultivation is difficult. The soil is usd for pas-
ture. (Capability unit VIw-2)

Pleasanton Series

The Pleasanton series consists of very deep, well-
drained, loamy soils on nearly level to strongly sloping
low terraces and fans south of Livermore. These soils
formed in alluvium from sedimentary rock. In areas
that are not cultivated, the vegetation is mainly annual
grasses and scattered oaks. The Pleasanton soils are in
the same general area as the Livermore, Perkins, Rincon,
and Positas soils,

The surface soil is grayish-brown, slightly acid to
neutral gravelly loam. It is massive or has very weak
granular structure. This layer grades to dark-brown,
very hard, neutral gravelly clay loam. The substratum
consists of yellowish-brown, mildly alkaline gravelly silt
loam.

Pleasanton soils are used mainly for dry-farmed grain,
grain hay, and wine grapes.

Pleasanton gravelly loam, 0 to 3 percent slopes (PgA).—
Most of this soil is in large bodies on nearly level terraces
or fans (fig. 10).

Representative profile:

0 to 21 inches, grayish-brown gravelly loam; massive or very
weak granular strueture; hard when dry, frinble when moist,
Sligltﬂ:l}i' sticky and slightly plastic when wet; slighty acid to
neutrad.

Figure 10.—Large, nearly level area of Pleasanton soils in fore-
ground; Positas and Perkins soils in background.

21 to 64 inches, dark-brown gravelly clay loam; moderate
subangular blocky structure; very hard when dry, friable
when moist, sticky and plastic when wet; neutral.

64 to 72 inches, vellowish-brown gravelly silt loam; massive or
weak blocky structure; hard when dry, friable when moist,
sticky and slightly plastic when wet; mildly alkaline.

The color of the surface soil is light brownish gray,
grayish brown, pale brown, or yellowish brown. The
texture ranges from gravelly loam or loam to light clay
loam. In areas transitional to the Rincon soils, the sub-
stratum is slightly caleareous.

The permeability of the subsoil is moderately slow.
Runoff is slow, and the available water holding capacity
is moderate. Root penetration is very deep, and fertility
is moderate. The soil has fair tilth and is somewhat
difficult to work. If the soil is cultivated, the erosion
hazard is slight. The soil is used for grapes, dry-farmed
grain, and grain hay. (Capability unit ITs-3)

Pleasanton gravelly loam, 3 to 12 percent slopes
(PgB).—Except for steeper slopes, this soil is similar to
Pleasanton gravelly loam, 0 to 3 percent slopes. It is
generally gently sloping to rolling, but in places it is mod-
erately steep. Runoff is slow to medium, and the erosion
hazard is slight to moderate. This soil is used primarily
for dry-farmed grain and grain hay. (Capability unit
I1Te-3)

Positas Series

The Positas series consists of well-drained to exces-
sively drained, shallow to moderately deep gravelly loam
soils on nearly level to very steep high terraces south of
the Livermore Valley. These soils formed in poorly
sorted clay, sand, and gravel that are weakly consoli-
dated in places. The vegetation consists mainly of an-
nnal grasses and a few seattered oaks. The Positas soils
are in the same general area as the Azule, Pleasanton,
and Perkins soils.

The surface soil is brown, medium acid gravelly loam.
It is massive and is hard when dry. It is abruptly un-
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derlain by reddish-brown, medium acid to mildly alka-
line clay subsoil. The subsoil has prismatic structure.
It is very plastic when wet and extremely hard when dry.
The lower part of the subsoil is brownish, blocky heavy
loam that is very hard when dry.

The Positas soils are used for pasture, range, dry-
farmed grain, and grain hay.

Positas gravelly loam, 2 to 20 percent slopes, eroded
(PoC2).—Most of this soil is in large bodies on smooth,
gently sloping to strongly sloping high terraces (fiz 11).

Representative profile:

0 to 11 inches, brown gravelly loam; massive; hard when dry,
friable when moist; medium acid.

11 to 29 inches, reddish-brown clay; strong prismatie structure;
extremely hard when dry, extremely firm when moist, very
plastie and sticky when wet; medium acid in upper part and
mildly alkaline in lower part.

29 to 54 inches, brown heavy loam; strong, medium, blocky
strneture; very hard when dry, firm when moist, sticky and
plastic when wet; moderately alkaline.

54 inches -, light vellowish-brown gravelly sandy elay loam;
massive; slightly hard when dry, friable when moist, non-
sticky and nonplastic when wet; mildly alkaline.

In places the texture of the surface soil is gravelly
sandy loam, gravelly loam, or loam. Some areas have
coarse pebbles or cobbles throughout the profile. Al-
though typically brown, this layer is reddish brown in
places. In areas transitional to the Perkins soils, the

Figure 11.—Profile of Positas gravelly loam, 2 to 20 percent slopes,
eroded.
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Figure 12.—View of Positas gravelly loam, 40 to 60 percent slopes,
eroded.

subsoil is light elay. In some places the underlying ma-
terial is weakly consolidated, yellowish calcareous silt.

This well-drained soil has a very slowly permeable
subsoil. Before the surface soil is saturated, the soil
absorbs water readily. Runoff is slow to medium, and
the available water holding capacity is low. Root pene-
tration is shallow. The soil has fair tilth, and cultiva-
tion is somewhat difficult. Fertility is low. The erosion
hazard is slight to moderate on cultivated areas. This
soil is nsed for pasture, range, dry-farmed grain, and
grain hay. (Capability unit TVe-3)

Positas gravelly loam, 20 to 40 percent slopes, eroded
(PoE2).—Except for steeper slopes, this soil 1s similar to
Positas gravelly loam, 2 to 20 percent slopes, eroded. Tt
occurs on hilly to steep terraces. The soil is well drained
to somewhat excessively drained. The erosion hazard is
severe, and tillage 1s difficult. Runoff is rapid. This soil
is used mainly for pasture and range, although a few fields
are used for dry-farmed grain and grain hay. (Capability
unit VIe—3; Upland Terraces range and pasture site)

Positas gravelly loam, 40 to 60 percent slopes, eroded
(PoF2).—Except for steeper slopes, this soil is similar to
Positas gravelly loam, 2 to 20 percent slopes, eroded (fig.
12). It occurs on very steep terraces, and cultivation is
therefore very difficult. The soil is excessively drained;
runoff is rapid to very rapid. The erosion hazard is very
severe. The soil is used only for grazing. (Capability
unit VIIe-3; Steep Upland Terraces range site)

Positas gravelly loam, thick surface, 2 to 10 percent
slopes, eroded (PtB2).—The surface layer of this soil is
about 18 to 30 inches thick, and that of Positas gravelly
loam, 2 to 20 percent slopes, eroded, is about 12 to 18.
Otherwise, the two soils are similar. This soil is gently
sloping to rolling. Runoff is slow to medium, and the
available water Tmlding capacity is low. Root penetra-
tion is moderately deep. Fertility is low. The soil has
fair tilth and is somewhat difficult to work. If the soil is
cultivated, the erosion hazard is slight to moderate. The
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soil is used for pasture, range, dry-farmed grain, and grain
hay. (Capability unit ITTe-3)

Rincon Series

The Rincon series consists of well-drained, deep, gray-
ish-brown soils on nearly level valley floors and fans east
of Livermore and north of Mountain House. These soils
formed in alluvium from sandstone and shale under an-
nual grasses and scattered oaks. The Rincon soils are
in the same general areas as the San Ysidro and Pleasan-
ton soils,

The surface soil is grayish-brown, very hard, neutral
clay loam. The upper part of the subsoil is brown,
neutral to mildly alkaline clay. When dry, this layer
breaks to moderate blocky structure. The lower part is
yellowish-brown, moderately alkaline clay loam that has
seams of lime.

Rincon soils are used for irrigated pasture, alfalfa, row
crops, dry-farmed grain, and grain hay.

Rincon clay loam, 0 to 3 percent slopes (RdA).— This
soil occurs in large bodies on nearly level to very gently
sloping valley floors and fans.

Representative profile:

0 to 16 inches, grayish-brown clay loam ; massive; very hard
when dry, friable when moist, plastic and sticky when wet;
neutral.

16 to 52 inches, brown clay; moderate blocky structure; ex-
tremely hard when dry, firm when moist, very plastic and
sticky when wet; neutral to mildly alkaline,

52 to 60 inches, yellowish-brown eclay loam; lime seams ; mod-

erate blocky structure; extremely hard when dry, very firm
when moist, very plastic and “slightly sticky  when wet;

moderately alkaline.

The color of the surface soil ranges from grayish brown
or dark brown to brown. The texture is light clay loam
or heavy clay loam. In areas transitional to the Clear
Lake soils, the subsoil is heavy clay loam.

This soil is well drained. It has a slowly permeable
subsoil. Runoft is slow, and the available water holding
capacity is high. Root penetration is very deep. The soil
has good tilth, but it is best to cultivate it when the mois-
ture content is about one-half field capacity. Fertility is
moderate. The erosion hazard is slight when the soil is
cultivated. This soil is somewhat diﬁglcult to work and is
used for irrigated alfalfa and pasture.
11s-3)

Rincon loam, 0 to 3 percent slopes (Rc).—This soil has
& brown surface soil and a dark-brown subsoil. The soil
is easy to work. It is used mainly for dry-farmed grain
and grain hay, and a few fields are irrigated (fig. 13).
(Capability unit I1s-3)

Rincon clay loam, 3 to 7 percent slopes (Rd B).—Except
for steeper slopes, this soil is similar to Rincon clay loam,
0to 3 percent slopes. It is on gently sloping fans. ~Runoff
is slow to medium, and the erosion ﬁazard is slight to mod-
erate. This soil is used mainly for dry-farmed grain,
(Capability unit I1Te-3)

Riverwash (Rh)

This land type occurs throughout the valleys. The
areas are typically very gravelly or stony. The vegeta-
tion consists mainly of patches of annual grasses and
scattered oaks. (Capability unit VITIw-4)

(Capability unit
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Figure 13.—Irrigated corn on right is on Rincon loam, 0 to 3 percent
slopes. Soils in background are Altamont and Los Osos.

Rock Land (RoF)

This land type occurs throughout the uplands. It con-
sists of very steep, rocky areas (fig. 14). Because this
land type has a thin surface layer, erosion is critical.
The areas are generally well covered by woody plants
and scattered patches of annual grass. " They are used
as watersheds. (Capability unit VIITs-9)

San Ysidro Series

The San Ysidro series consists of moderately well
drained, shallow soils developed on mnearly level old
valley fill northeast of Livermore. These soils formed
in alluvium from sedimentary rock. Their vegetation
consists of annual grasses. The San Ysidro soils are in

Figure 14.—Rock land is in background; Altamont soils are in
foreground.
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the same general area as the Rincon and Solano soils in
valleys and the Altamont soils in uplands.

The surface soil is pale-brown loam that is massive. It
is hard when dry and is medinm acid. The upper part
of the subsoil is brown clay that has strong columnar
structure; it is extremely hard when dry and is neutral
but becomes moderately alkaline with depth. The lower
part is yellowish-brown, blocky, moderately alkaline silty
clay. The San Ysidro soils are used mainly for dry-
farmed grain, grain hay, pasture, and range.

San Ysidro loam (Sa).—This soil occurs mostly in large
bodies in nearly level valleys.

Representative profile:

0to 16 inches, pale-brown loam ;massive; hard when dry, slightly
plastic and slightly sticky when wet; medium acid.

16 to 34 inches, brown clay; strong columnar structure;
extremely hard when dry, very firm when moist, very plastic
and slightly sticky when wet; neutral, but becomes moder-
ately alkaline with depth.

24 to 60 inches, vellowish-brown silty clay; moderate blocky
structure; very bard when dry, firm when moist, very plastic
and slightly sticky when wet; moderately alkaline.

The texture of the surface soil ranges from silt loam
to fine sandy loam. The color ranges from pale brown
or brown to grayish brown. In some areas, the subsoil
is reddigh brown. The lower part of the subsoil is clay,
silty clay, or silty clay loam, and, in a few places,
gravelly ‘clay loam. In areas transitional to the Pesca-
dero soils, the surface soil is dark gray.

This soil is moderately well drained. It has a very
slowly permeable subsoil. Runoff is slow, and the avail-
able water holding capacity is low. Root penetration 1s
shallow. The soil has fair tilth, and cultivation 1s easy.
Fertility is low, and the erosion hazard is slight when
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the soil is cultivated. The soil is used for dry-farmed
grain, grain hay, pasture, and range. (Capability unit
IVe-3)

Shedd Series

The Shedd series consists of well-drained to somewhat
excessively drained, moderately deep silt loam soils on
hilly to very steep uplands southeast of the Livermore
Valley. These soils formed in soft, pale-olive and olive,
weakly consolidated, fine-grained sediments. The vegeta-
tion is mainly annual grasses and a few scattered oaks.
The Shedd soils are in the same general area as the
Positas soils.

The surface goil is light brownish-gray silt loam. Tt is
soft to slightly hard and moderately calcareous. When
dry, this layer breaks to moderately fine granular struc-
ture. The subsoil is similar to the surface soil, except
that it is strongly caleareous. Depth to parent material
ranges from 12 to 86 inches.

Shedd soils are used mainly for pasture, range, dry-
farmed grain, and grain hay. )

Shedd silt loam, 30 to 45 percent slopes, eroded (SdE2) —
This soil is in small bodies on moderately steep uplands.

Representative profile:

0 to 12 inches, light brownish-gray silt loam ; moderate to weak
granular structure; soft to slightly hard when dry, very fri-
able to friable when moist, slightly sticky and slightly plastic
when wet; moderately ealearcous.

12 to 32 inches, material similar to that in the surface soil exeept
that it is strongly caleareous.
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32 inches -+, pale-olive to olive, ‘weakly consolidated, fine-
grained sediments.

The color of the surface soil is dark grayish brown,
orayish brown, or light grayish brown. In some places
lime concretions occur throughout the profile, and myce-
lialike lime is in the subsoil. A few fine quartz pebbles
occur throughout the profile. In areas transitional to the
Positas soils, the surface soil is brown and the subsoil is
grayish brown.

This soil is well drained and moderately permeable.
Rumofl is rapid, and the available water holding capacity
is moderate. Root penetration is moderately deep. The
soil has very good tilth, but it is difficult to cultivate
hecause of steepness.  Fertility is moderate and the ero-
sion hazard is severe. The soil is used for pasture and
range. (Capability wnit VIe-8; Loamy Uplands range
and pasture site)

Shedd silt loam, 15to 30 percent slopes, eroded (SdD2).—
Except for slope, this soil is similar to Shedd silt loam, 30
to 45 percent slopes, eroded. Runoff is medium, and the
erosion hazard is moderate. Cultivation is somewhat dif-
ficult. This soil is used for dry-farmed grain, grain hay,
pasture, and range. (Capability unit IVe-3)

Shedd silt loam, 45 to 75 percent slopes, severely eroded
(SdF3).—Except for steeper slopes and a greater degree of
erosion, this soil is similar to Shedd silt loam, 30 to 45
percent slopes, eroded. Drainage is somewhat excessive,
and runoff is very rapid. The available water holding
capacity and fertility are moderate to low. Root pene-
tration is moderately deep to shallow. Cultivation is very
difficult, and the erosion hazard is very severe. 'The soil 18
used for pasture and range. (Capability unit VIle-8;
Steep Loamy Slopes range site)

Solano Series

The Solano series consists of imperfectly drained,
shallow, slightly to strongly saline-alkali, very pale
brown soils. These soils have hog-wallowed microrelief
and occur on nearly level stream terraces and basin rims
north and east of Livermore and in the northeast part of
the Area. They formed in alluvium from sandstone and
shale, The vegetation is mainly saltgrass, saltbush,
jodine plant, and other salt-tolerant plants. The Solano
soils are in the same general area as the San Ysidro,
Rincon, and Pescadero soils in valleys, and the Altamont
and Linne soils in uplands.

The surface soil is very pale brown, medium acid fine
sandy loam. It is underlain by a thin layer of light-
gray, medium acid fine sandy loam that has weak platy
structure. The subsoil is pale-brown, neutral clay loam.
When dry, this layer breaks to weak columnar structure.
The substratum consists of a yellowish brown, massive,
mildly alkaline clay loam or light clay loam. This layer
becomes strongly alkaline with depth. Solano soils are
used mainly for pasture.

Solano fine sandy loam (Sf).~—Most of this soil is in
small, nearly level areas that have hog-wallowed micro-
relief.

Representative profile:

0 to 4 inches, very pale brown fine sandy loam; massive; soft
when dry, friable when moist, nonsticky and nonplastic when
wet; medium acid.
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4 to 6 inches, light-gray fine sandy loam; weak platy structure;
slightly hard when dry, friable when moist, nonsticky and
nonplastic when wet; medium acid.

6 to 13 inches, pale-brown clay loam; massive or weak columnar
structure; hard when dry, firm when moist, slightly sticky
and slightly plastic when wet; neutral.

13 to 60 inches, yellowish-brown clay loam or light elay loam;
massive; slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; mildly alkaline in upper
part and strongly alkaline below a depth of 30 inches.

The thickness of the surface soil ranges from 0 on the
barren alkali spots to 18 inches on the mounds. The
texture ranges from sandy loam or fine sandy loam to
loam. In some places, the subsoil is dark grayish brown,
is clayey, and has strong columnar structure. The effects
from salts and alkali range from slight to strong (fig.
15).

This soil is imperfectly drained. Permeability of the
subsoil is moderately slow to slow. Runoff is slow, and
the available water holding capacity is low. Root pene-
tration is shallow. The soil has poor tilth and is some-
what difficult to work. Fertility is low, and the erosion
hazard is slight. The soil is used for saltgrass pasture.
(Capability unit VIw-2)

Sunnyvale Series

The Sunnyvale series consists of poorly drained, deep to
very deep, calcareous soils on nearly level valley floors
north of Pleasanton. The soils formed in fine-grained
alluvium from sedimentary rock. The vegetation in un-
cultivated areas consists mainly of annual grasses and
sedges. The Sunnyvale soils are in the same general area
asthe Clear Lake, Sycamore, Pescadero, and Yolo soils.

The surface soil is gray, granular, slightly calcareous
heavy clay loam. The lower part is strongly calcareous
silty clay. This part grades to a gray, granular, strongly
caleareous silty clay layer that has rust-colored mottles
and seams and nodules of lime. In places this layer has
intermittent lenses of fine sandy loam. The underlying
material is dark-gray, very hard, caleareous clay.

Sunnyvale soils are used for irrigated row crops and
pasture and for dry-farmed grain.

Figure 15—Typical field of Solano fine sandy loam; light-colored
saline-alkali spot is in foreground.
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Sunnyvale clay loam over clay (Sm).—This soil occurs
in large bodies on nearly level valley floors.

Representative profile:

0 to 18 inches, gray, slightly calearcous heavy clay loam;
granular structure; hard when dry, friable when moist, plas-
tic and sticky when wet; moderately alkaline; the lower part
is strongly calecareous silty elay.

18 to 42 inches, gray, strongly caleareous silty clay; common,
fine, rust-colored mottles; seams and nodules of lime; gran-
ular structure; hard when dry, friable when moist, plastic
and sticky when wet; moderately alkaline.

42 to 66 inches, dark-gray clay, gray in the lower part; few
nodules and seams of lime; strong, coarse, prismatic strue-
ture; very hard when dry, very firm when moist, very plastic
and slightly sticky when wet; moderately alkaline.

The texture of surface soil ranges from silt loam to
heavy clay loam or heavy silty clay loam. In some small
areas the surface soil is strongly calcareous. The subsoil
ranges from silt loam to silty clay in texture and has
thin (2 to 3 inches), discontinuous lenses of fine sandy
loam. Texture of the substratum ranges from light clay
loam to clay. The depth to the substratum ranges from
36 to 60 inches. In places this soil has a sandy loam
overwash 18 to 36 inches thick.

This soil is poorly drained and, in places, has an inter-
mittent water table within a depth of 5 feet. It is subject
to oceasional flooding and to detrimental deposits. The
permeability of the subsoil is moderately slow, and that
of the substratum is slow. Runoff is slow, and the avail-
able water holding capacity is very high. Root penetra-
tion is deep. This soil has good tilth, but it can best
be cultivated when the moisture content is about one-half
field capacity. Fertility is high, and the hazard of ero-
sion is slight. This soil is used for irrigated row crops,
grain, and grain hay. (Capability unit ITw-3)

Sunnyvale clay loam (S|).—This soil is poorly drained
and has an intermittent water table within a depth of 5
feet. The substratum consists of dark-gray, granular,
calcareous clay loam. Permeability of the subsoil is
moderately slow. This soil has good tilth and is easy to
work. Tt is used for irrigated pasture and row crops.
(Capability unit 1Tw-2)

Sunnyvale clay loam, drained (Sn).—This soil formed
in poorly drained areas. The drainage, however, has been
improved by pumping; if pumping is continued, excess
water is no longer a problem. The substratum consists
of dark-gray, granular, calcareous clay loam. The avail-
able water holding capacity is high. This soil has good
tilth and is easy to work. It is used for irrigated pasture
and row crops. (Capability unit I-1)

Sycamore Series

The Sycamore series consists of moderately well
drained, very deep, light brownish-gray, caleareous soils
on nearly level valley floors north of Pleasanton. These
soils formed in calcareous alluvium from sandstone and
shale. They formed under grasses, sedges, and willows.
The soils are in the same general area as the Yolo,
Sunnyvale, and Clear Lake soils.

The surface soil is light brownish-gray, calcareous,
moderately alkaline silt loam. It grades to a light olive-
oray silt loam layer that has fine rust-colored mottles.
This layer is strongly calcareous and has small, soft,
whitish seams of lime. It is moderately alkaline.
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Sycamore soils are used mainly for irrigated pasture,
alfalfa, and row crops.

Sycamore silt loam (So).—This soil is mostly in large
bodies on nearly level valley floors.

Representative profile:

0 to 18 inches, light brownish-gray silt loam; weak granular
strueture; slightly hard when dry, friable to very friable when
moist, sticky and slightly plastic when wet; moderately
calcareous; moderately alkaline.

18 to 60 inches, light olive-gray silt loam; common, fine, rust-
colored mottles; soft whitish nodules and seams of lime; mas-
sive; friable when moist; strongly calearcous; moderately
alkaline.

The texture of the surface soil ranges from gravelly loam
or loam to silt loam. The color ranges from light brownish
gray or grayish brown to light gray. Where this soil
formed in moderately well drained areas, the mottles in
the substratum are few and faint.

Drainage has been improved, and this soil is now mod-
erately well drained. It is moderately permeable. Run-
off is slow, and the available water holding ecapacity is
high. Root penetration is very deep. The soil has good

tilth and is easy to cultivate. Fertility is high. The ero-
sion hazard is slight when the soil is eultivated. The soil is

used for irrigated pasture, alfalfa, and row crops.
(Capability unit I-1)

Sycamore silt loam over clay (Sy).—This soil is under-
Jain by dark-gray calcareous clay at a depth of 36 to 48
inches. Included in mapping are a few small areas that
are poorly drained and have an intermittent water table
within a depth of 5 feet. The underlying clay is slowly
permeable. Root penetration is deep. The available
water holding capacity and fertility are moderate. The
?(I)il is used mainly for irrigated pasture. (Capability unit

g-3)

Vallecitos Series

The Vallecitos series consists of well-drained to some-
what excessively drained shallow soils in the steep to very
steep mountainous area south of Livermore Valley (fig.
16). These soils formed from hard shale and sandstone.
The vegetation consists of annual grasses, brush, oaks,
and some digger and Coulter pines. The Vallecitos soils
are in the same general area as the Parrish, Henneke,

Figure 16.—Typical landscape of Vallecitos soils.

Figure 17.—Profile of Vallecitos rcclu:‘l;y loam, 30 to 45 percent slopes,
eroded.

and Gaviota soils and the Los Gatos-Los Osos complex
of soils, )

The surface soil is brown, massive, slightly acid
gravelly loam. It grades abruptly to reddish-brown,
massive, neutral clay loam. Depth to bedrock ranges
from 12 to 36 inches. Rock outerops are frequent.

Vallecitos soils are used for pasture and range.

Vallecitos rocky loam, 30 to 45 percent slopes, eroded
(VaE2).—This soil occurs in large bodies in moderately
steep to steep mountainous areas. Rock outerops are
numerous (fig. 17).

Representative profile:

0 to 6 inches, brown gravelly loam; massive; hard when dry,
friable when moist, plastic and slightly sticky when wet;
slightly acid.

6 to 16 inches, reddish-brown clay loam; massive; very hard
when dry, firm when moist, very plastic and slightly sticky
when wet; neutral.

16 inches <+, bluish-gray,
sandstone.

Some areas of this soil are free of rock outerops. The
color of the surface soil ranges from brown or pale
brown to light grayish brown. The texture ranges from
sandy loam or loam to gravelly loam. On the steep,
rocky ridges the subsoil may be only a few inches thick.
In areas transitional to the Henneke soils, the surface
soil is reddish brown.

metamorphosed, fine-grained
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This soil is well drained. Permeability of the subsoil
is moderately slow. Runoff is rapid, and the available
water holding capacity is low. Root penetration is shal-

low. The fertility is low, and the erosion hazard is
severe. Tillage is difficult. The soil is used for pasturve

and range. (Capability unit VIe-8; Shallow Loamy
Uplands range site)

Vallecitos rocky loam, 45 to 75 percent slopes, eroded
(VaF2).—Except for steeper slopes, this soil is similar to
Vallecitos rocky loam, 30 to 45 percent slopes, eroded. 1t
occurs in very steep mountainous areas and has numerous

rock outerops. Drainage is somewhat excessive. - Runoff
is very rapid, and the erosion hazard is very severe.  This

soil is used for pasture and range. (Capability unit
VIle-1: Steep Shallow Loamy Uplands range site)

Yolo Series

The Yolo series consists of well-drained, moderately
deep to very deep, loamy soils on nearly level valley
floors west of Livermore and on-the gently sloping fo
strongly sloping fans in small valleys east of Iayward.
These soils formed under grasses and scattered oaks In
alluvium from shale and sandstone. The Yolo soils are
in the same general areas as the Sycamore, Sunnyvale,
and Livermore goils.

The surface soil is grayish-brown, massive, mildly
alkaline loam. The subsoil is brown very fine sandy
loam and very dark grayish-brown fine sandy loam. It
is moderately alkaline and very slightly calcareous. The
substratum 1s dark-brown loam. It 13 moderately cal-
careous and is moderately alkaline.

The Yolo soils are nsed mainly for irrigated pasture,
alfalfa, and row crops.

Yolo loam, 0 to 3 percent slopes (YmA)—This soil
oceurs mostly in large bodies on nearly level valley floors.

Representative profile:

0 to 16 inches, grayish-brown loam; massive; slightly hard when
dry, friable when moist, slightly sticky and nonplastic when
wet; mildly alkaline.

16 to 46 inches, brown very fine sandy loam and very dark
grayish-brown fine sandy loam; massive; soft when dry, fri-
able when moist, nonsticky and nonplastic when wet: in places
very slightly calearcous below 30 inches; moderately alkaline.

46 to 60 inches, dark-brown loam; massive; slightly hard when
dry, very friable when moist, slightly sticky and nonplastie
when wet; moderately calcareous; moderately alkaline.

The color of the surface soil ranges from dark grayish
brown or grayish brown to brown. The texture ranges
from fine sandy loam to light clay loam. The depth to
lime ranges from 24 inches to 5 feet or more. A small
area of this soll has a dark-gray, clayey substratum at 24
to 36 inches. Also, some small arveas are gravelly
throughout the profile. In a few places an intermittent
water table is within a depth of 5 feet, and the sub-
stratum has common, fine, distinct, rust-colored mottles.

This soil is well drained and is moderately permeable.
Runoff is very slow to slow, and the available water
holding capacity is high. Root penetration is very deep.
The soil has good tilth and can be cultivated easily.
Fertility is moderate. The erosion hazard is slight m
cultivated areas. The soil is used for irrigated pasture,
alfalfa, and row crops. (Capability unit I-1)

Yolo loam, 3 to 10 percent slopes (YmB).—This soil
occurs on gently sloping to moderately sloping alluvial
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fans. - The soil is free of lime.  Runofl is slow to medium,
and the erosion hazard is slight to moderate if the soil is
cultivated. This soil is used mainly for irrigated pasture
and alfalfa. (Capability unit 1le-1)

Yolo sandy loam, 0 to 3 percent slopes (Ys).—Except for
coarser texture, this soil is similar to Yolo loam, 0 to 3 per-
cent slopes. Permeability is moderately rapid, and the
available water holding capacity is moderate. This soil Is
used mainly for irrigated alfalfa and row crops.. (Capa-
bility unit I-1)

Yolo gravelly loam, 0 to 3 percent slopes (Yr).-—This soil
is gravelly throughout the profile and is typically free of
lime. The available water holding capacity is moderate,
and thesoil is easy to work. Tt is used mainly for irrigated
pasture, alfalfa, and dry-farmed grain. (Clapability unit
11s—4)

Yolo loam over gravel, 0 to 3 percent slopes (Yo).—This
soil oceurs in narrow stringers on nearly level valley floors.
It is underlain by loose, porous gravelly sand at a depth of
24 to 36 inches. The available water holding capacity and
fertility are moderate to low. A few small areas have a
gravelly loam surface layer. This soil is used mainly for
irrigated pasture, alfalfa; ard row crops. (Capability
unit 111s-0)

Zamora Series

The Zamora series consists of well-drained, very deep,
loamy soils on nearly level flood plains east of Livermore.
The soils were formed in alluvium from sedimentary
rock. The vegetation on unecultivated areas consists of
annual grasses. The Zamora solls are in the same
general area as the Rincon and Pleasanton soils.

The surface soil is grayish-brown light silty clay loam.
When dry, it breaks to subangular blocky structure.
This layer grades to a dark grayish-brown, moderately
alkaline heavy eclay loam subsoil. The substratum is
massive, moderately alkaline clay loam.

Zamora soils are used mainly for roses, row crops,
alfalfa, grain, and grain hay.

Zamora silty clay loam, 0 to 3 percent slopes (Z7¢).—This
s0il oceurs mostly in large bodies on nearly level flood
plains.

Representative profile:

0 to 18 inches, grayish-brown light silty clay loam, dark grayish
brown in the lower part; moderate subangular blocky strue-
ture; hard when dry, friable when moist, sticky and slightly
plastic when wet; mildly alkaline.

18 to 50 inches, dark grayish-brown heavy clay loam; medium
blocky structure; hard when dry, friable when moist, sticky
and plastic when wet; moderately alkaline.

50 to 60 inches, brown clay loam; massive; hard when dry,
friable when moist, sticky and plastic when wet; slightly eal-
carcous; moderately alkaline.

The surface soil ranges from grayish brown or dark gray-
ish brown to dark brown. The texture ranges from heavy
silt loam or silty clay loam to clay loam. In areas transi-
tional to Rincon soils, the subsoil is more distinet and
slightly finer textured.  The substratum ranges from
brown to yellowish brown in color. In some areas it is
nonealcareous,

This soil is well drained. Permeability is moderately
slow. Runoff is slow, and the available water holding
capacity is high. Root penetration is very deep. The
soil has good tilth, and cultivation is easy. Fertility is
moderate.  The erogion hazard is slight in cultivated
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Figure 18.—Roses on Zamora silty clay loam, 0 to 3 percent slopes.

areas. The soil is used for irrigated roses (fig. 18), row
crops, alfalfa, grain, and grain hay. (Capability unit I-1)

Zamora silt loam, 0 to 4 percent slopes (Za).—Except
for coarser texture, this soil is similar to Zamora silty clay
loam, 0 to 3 percent slopes. A few small areas have slopes
steeper than 4 percent. The soil is used for irrigated row
crops, alfalfa, grain, and grain hay. (Capability unit I-1)

Use, Management, and Productivity
of Soils

Discussed in this section are general management prac-
tices, saline and alkali soils, capability groups, Storie
index ratings, estimated yields, pasture and range, and
engineering uses of the soils.

General Management Practices

Soils used for cultivated crops need management that
maintains or improves their fertility, keeps them in good
tilth, and helps control erosion. Cultivated crops grown
on the soils of the Alameda Area are of four general
types: (1) Dry-farmed grain, (2) irrigated pasture
and alfalfa, (3) irrigated row crops, and (4) vineyards.
The dry-farmed grain consists primarily of barley and
some soft winter wheat. Irrigated pasture and alfalfa
are used mainly as feed for dairy cattle, but some alfalfa
is sold as hay. Row crops consist mainly of tomatoes,
sugar beets, vegetables, and rose bushes. Grapes are
used for making table wine. In some places the vine-
yards are irrigated by the sprinkler method late in
winter and in spring. General management practices for
the soils of the Area are discussed in the following
paragraphs.

Fertility management—Most soils in the Area do not
have enough available phosphorus and nitrogen to pro-
duce high yields of crops. The amount of fertilizer
needed (ﬂpends upon the inherent fertility of the soil and
the requirement of the crop. For example, the amounts
differ for vineyards grown on the very gravelly Liver-
more soils and irrigated pasture grown on Clear Lake
soils. The Livermore soils have low inherent fertility
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but require only moderate amounts of fertilizers to grow
grapes of high quality for wine. On the other hand, the
Clear Lake soils have high inherent fertility but require
moderate to large amounts of phosphate to grow a large
amount of forage.

Lrosion control—Accelerated erosion is a problem on
many soils where dry-farmed grain is grown. It is the
result of changes in the natural cover and in soil condi-
tion through use. The loss of surface soil caused by
erosion reduces the supply of organic matter and plant
nutrients and makes the soil less absorbent. Conse-
quently, more water runs off, the rate of erosion increases,
and the supply of available moisture decreases.

Accelerated erosion in the Alameda Area has been
caused mainly by running water. Both sheet erosion and
gully erosion occur. Sheet erosion—the removal of soil
more or less uniformly in a thin layer—is more damag-
ing and less obvious.

None of the upland soils of the Area, except the
Positas soils, have inherent soil characteristics that make
them highly erodible. However, most cultivated soils in
the Area have eroded because of slope and the method in
which they were used. The rate o?eerosion is probably
less now than in the past. Much of the acreage of soils
in the uplands now used for pasture and range was
formerly cultivated for dry-farmed grain and grain hay.
Removal of the protective plant cover by continuous
overgrazing on most of the uncultivated soils has also
caused erosion,

The Los Osos, Diablo, and some of the other upland
soils are subject to small local landslides. It is common
practice now to smooth these areas, to shape them so as
to drain off excess water, and to seed them. This prac-
tice reduces gully erosion.

Saline-alkali soils in some of the small upland valleys
are severely eroded and have deeply incised gullies. The
soils on upland terraces are used mostly for pasture and
range. These soils have been eroded, and fertility has
been reduced.

Eroded soil material is carried by streams and is either
deposited on lower lying and more nearly level areas or
carried to San Francisco Bay. In the Alameda Arvea,
material from eroded areas has been deposited over
rather large areas of the Livermore and Amador Valleys.
This recently deposited material makes up the soils of
the Sunnyvale and Sycamore series. In many places
along the larger creeks, the deposits are more than 5 feet
deep, but the larger areas have an overwash less than
5 feet deep over basin clays. Soil material is still de-
posited along most of the streams at some time during
each winter. In some places, the deposits ruin better
farmland, break levees, and damage drainage ditches.
Soils formerly shaped and leveled for irrigation often
have to be releveled.

The control of erosion depends on many things, in-
cluding slope, land area, climate, and soil type, angsneed
for control usually varies from farm to farm. Practices
generally used in the Area include one or more of the
following :

1. Rotating grain with a pasture of volunteer an-
nual grasses. The number of years the soil is
left in pasture is determined by the degree of
slope and the kind of soil.
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2. Tilling all fields on the contour, or across the

= slope.

3. Returning all crop residue to the soil. ~Adding
nitrogen fertilizer 1s desirable to help docompoqe
the residue and produce higher yields the fol-
lowing vear.

Tillage practices—Frequent tillage destroys the struc-
ture of the soil. This tillage produw; a powdery surface
Jayer that does not absorb “water readily and makes irri-

gation difficult. It also speeds the decomposition of
organic matter. Good tilth and a high rate of infiltra-
tion can be maintained by—

1. Returning all crop residue to the soil.

2. Adding organic matter by growing and furning
under green-manure Ccrops. This practice 1is
]ﬂrtlcuhﬂv nnpmt(mt if tree crops are grown

and the soil is clean-cultivated throughout the

summer.

3. Rotating row crops with irrigated pasture or
alfalfa.

4. Using chemicals to control weeds and thus reduce
hﬂaoe

5. Tilling only on(nmh to pr ('pfno a good seedbed
and 10 control weeds and other \(ﬂunteel plants.

A tillage pan, caused by a combination of factors,
forms below the plow layer in some soils. If a soil is
tilled to the same depth each time, the bottom of the
furrow acquives a sheared, slick surface. Tractor wheels
tend to compress the plow layer, pdllluﬂdlh’ if it is
moist. Clay moves down through the loose, plowed soil
and fills the fine pores of the &]10]\. compressed surtace
of the pan. As a result of these factors, the soil becomes
compact and develops a platy structure just below the
plow layer. The platy layer restricts the depth of root
penetration and the movement of water.

To prevent the formation of a pan, vary the depth of
plowing and other tillage operations and do not till when
the top 12 inches of the soil is more than slightly moist.
Growing grasses with legumes in irrigated pasture helps
to pleveni or to correct tillage pans.

Saline and Alkali Soils

The term “alkali,” as commonly understood in the Area
and used in this report, refers to soluble salts, either
neutral or alkaline in reaction, that occur in soils in
suflicient quantities to have a toxic or retarding effect
on the growth of cultivated plants. The neutral salts
consist of sodium chloride and sodium sulfate and are
called white alkali. The true alkaline salts consist of
sodinm bicarbonate and sodium carbonate and are called
black alkali.

Alkali soils in the Area were graded as moderate or
strong.  Soils moderately aflected are marginal and
produce poor to fair yields of tolerant crops. Soils
strongly affected are difficult to reclaim, and the yield of
salt-tolerant crops is low.

Alkali grades were established principally on the kind
and percentage of salts and alkali in the so1l. The grade
is moderate if sodium makes up 15 to 20 percent of the
exchangeable cations; it is strong if the percentage is
more than 20. The exchangeable sodium percentage
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(ESP), which is the degree of saturation of the soil
exchange  complex with sodium, can be calculated by
the formula:

Exchangeable sodium (meq./100 gm. soil)
Cation-exchange capacity (meq./100 gm. soil)

From three to five soil samples, from the surface to a
depth of 5 feet, were collected at selected points to deter-
mine soil alkali. The percentage of salt was obtained by
the electrical conductivity of the soil extract. Calcium
and magnesium were determined by the Versenate method.
The remaining cations were assumed to be sodium. A
eraph on page 73 of Agriculture Handbook No. 60 was used
to determine the percentage of exchangeable sodium(78).”

Reclamation of saline-alkali soils depends on the type
of soil. At the present time, the reclamation of most
strong alkali soils and some moderate alkali soils is not
foasible in the Area. In general, the following practices
help to reclaim saline- alkali soils:
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1. Providing adeqmte drainage.

2. Using a gmd method of irrigation.

3. Applying gypsum, sulfur, and other amendments.
4. Leaching with irrigation water of good quality.

5. Using salt-tolerant plants.

Capability Groups of Soils

The capability eclassification is a grouping that shows,
in a general way, how suitable ?()lls are for most kinds
of far ming. It is a practical grouping based on limita-
tions of the soils, the risk of dam: age when they are used,
and the way they 1e:pond to treatment.

In this system all the kinds of soil are grouped at
three levels, the capability class, subelass, and unit. The
eight capability classes in the broadest grouping are
deslnn‘lted by Roman numerals 1 through VIIL In class
I are the soils that have few limitations, the widest range
of use, and the least risk of damage when they are used.
The soils in the other classes have progressively greater
natural limitations. In class VIIT are soils and land-
forms so rough, shallow, or otherwise limited that they
do not produce worthwhile vields of crops, forage, or
wood products. The Alameda Area has no soils in
class V.

The subclasses indicate major kinds of limitations
within the classes.. Within most of the classes there can
be up to four subclasses.. The subclass is indicated by
adding a small letter, e, w, s, or ¢, to the class numeral,
for example, TTe. The letter ¢ shows that the main
limitation is risk of erosion unless close-growing plant
cover is maintained; w means that water in or on the
soil will interfere with plant growth or cultivation (in
some soilg the wetness can be partly corrected by arti-
ficial drainage); s shows that the soil is limited mainly
because it is shallow, drounghty, or stony, and ¢, used in
only some parts of the country, indicates that the chief
Iimitation is climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no ]imimﬁone Class V can con-
tain, at the most, only subclasses 1w, s, and ¢, because the
soils in it are subject to little or no erosion but have
other limitations that limit their use largely to pasture,
range, woodland, or wildlife.

*Italic numbers in parentheses refer to Literature Cited, page 85.
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Within the subclasses are the capability units, groups
of soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are generally identified by numbers
assigned locally, for example, Ile-1 or Ille-3.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations; but without consideration of
major and generally expensive landforming that would
change the slope, depth, or other characteristics of the
s0il; and without consideration of possible but unlikely
major reclamation projects.

The classes and subclasses are subdivided into capabil-
ity units, whieh are groups of soils that are similar in
suitability for major crops in kind of management
needed, and in kinds and amounts of crops produced.
The capability unit shows the specific condition or con-
ditions that imit the use of the soil. The kinds of soil
within a capability unit, however, may differ slightly in
the management practices they need and in the crop
vields they produce.

In California the capability wunits are identified by
numbers as follows:

0. Soilg that generally are medium textured and are
underlain by gravel or coarse sand that lmits
root penetration.

1.7 An erosion hazard, slope, or both.

2. A problem or Iimitation caused by wetness.

3. A problem or limitation caused by shallow depth
of soil.

4. A problem or limitation caused by coarse soil

)

texture, or excessive amounts of gravel,

5. A problem or limitation caused by fine soil tex-

ture.

6. A problem or limitation caused by salts or alkali.

A problem or limitation caused by cobblestones,

rocks, or stones that interfere with cultivation.

(None recognized in this Area.)

8. A problem or limitation caused by a shallow
root zone (usually within 36 inches for class VI
and 20 inches for class VII) because of an im-
permeable hardpan, bedrock, or other layer that
Iimits available moisture.

9. A problem or limitation caused by very low fer-
tility.

The eight classes in the capability system, and the sub-
classes and units in the Area are described in the follow-
ing list.

Class I. Soils that have few limitations that restrict
their use.

Japability unit I-1.—Very deep, well drained
and moderately well drained soilg on alluvial
fans and flood plains.

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

Subelass Ie. -Soils that are likely to erode if they

are not protected.

Capability unit ITe-1.—Gently sloping, very
deep, well-drained soils on recent alluvial fans.
Capability unit ITe-3—Gently sloping, very
deep, well-drained soils that have a slowly
permeable subsoil and are on alluvial fans.
Subclass IIs. Soils that have moderate limitations
because of gravel or a compact subsoil.

Capability unit ITs-3—Nearly level, very deep,
well drained and moderately well drained soils
that have a dense subsoil and are on alluvial
fans.

Capability unit ITs-4.—Nearly level, very deep,
well-drained and somewhat excessively drained
soils that are gravelly and are on alluvial fans
and low terraces.

Subclass ITw. Soils that have moderate limitations
because of excess water.

Capability unit ITw-2.—Very deep, nearly level
soils that are on recent flood plains and basins
and have a water table within 5 feet of the
surface.

Capability unit ITw=3.—Deep, nearly level soils
that have a slowly permeable underlying layer,
are in basins or on recent flood plains, and
have a water table within 5 feet of the surface.

Class TIL. ~ Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subelass ITTe. Soils subject to severe erosion if they
are tilled and not protected.

Capability unit ITTe-1.—Deep, imperfectly
drained to moderaiely well drained, gently
sloping to rolling soils in small upland valleys.

Capability unit ITle-3~—~Moderately deep to
deep, gently sloping to moderately sloping
soils that have a dense subsoil and are on fans
and terraces.

Capability unit IITe=5.—Very deep, deep, and
moderately deep, clayey soils that are under-
lain by shale and sandstone.

Subclass IIIs. Soils that have severe limitations
because of underlying gravel or a clayey texture.

Capability unit I1Is-0.—Moderately deep soils
that are underlain by gravel and are on flood
plains.

Capability unit ITTs-5—Very deep, moderately
well drained, clayey soils in basins.

Subclags ITTw. Soils that have severe limitations
because of excess water.

Capability unit IITw-5.—Deep, imperfectly
drained, clayey soils that are in nearly level
basins and have a water table within 5 feet
of the surface.

(lass IV.  Soils that have very severe limitations that
restrict the choice of plants, require very caretul man-
agement, or both.

Subclass IVe. Soils subject to very severe erosion
if they are cultivated and not protected.

Capability unit IVe-8.—Nearly level to hilly,
shallow to deep soils.

Capability unit IVe-5.—Gently sloping to hilly,
shallow to deep, moderately fine and fine tex-
tured soils.
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Subclass TVs.  Soils that have very severe limitations
because of low moisture capacity.

Capability unit IVs—4.—Very deep, very grav-
elly soils on recent flood plains.

Class V. Soils not likely to erode that have other limita-
tions, iImpractical to remove without major reclamation,
that limit their use largely to pasture or range, wood-
land, or wildlife food and cover.

No soils or landforms of class V were mapped in the

Alameda Area.

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

Subclass VIe. Soils severely limited, chiefly by the
hazard of erosion if protective cover is not main-
tamed.

Capability unit VIe-3.—Shallow, hilly to steep
soils on terraces.

Capability unit VIe-5.—Moderately fine and fine
textured, steep soils on uplands.

Capability unit VlIe-8.—Very shallow to moder-
ately deep, loamy, very steep soils.

Subelass VIw. Soils unsuitable for cultivation be-
cause of excess water.

Capability unit VIw-2.—Soils on basin rims and
low terraces limited chiefly by excess water;
saline-alkali soils.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation, and that restrict their use largely to graz-
ing, woodland, or wildlife. ) )

Subclass VIIe. - Soils very severely limited, chiefly
by risk of erosion if not protected.

Capability unit VIIe-1.— Shallow to moderately
deep, very steep soils on north-facing slopes.

Capability unit VIIe-3.—Shallow to deep, very
steep soils on terraces.

Capability unit VIIe-5.~—Moderately fine and
fine textured, very steep soils on uplands.

Capability unit VIIe-8.—Very shallow to moder-
ately deep, loamy, very steep soils.

Class VIII. Soils and landforms that, without major
reclamation, have limitations that preclude their use for
commercial production of plants; and that restrict their
use to recreation, wildlife, water supply, or esthetic
pirposes.

Subelass VIIIs. Soils or land types that support
very little vegetation.

Capability unit VIIIs-9.—Shallow,
soils and land types.

Subelass VIIIw, Land types that have excess water.

Capability unit VIITw-4.—Coarse-textured ma-
terial in stream channels and gravel pits.

infertile

Management by capability units

The capability units are described in the following
pages. The soils in each unit are listed, and management
suitable for all the soils in the unit is discussed. The
soils in each capability unit have about the same limita-
tions and similar risks of damage. The soils in one unit,
therefore, need about the same kind of management.

CAPABILITY UNIT 1-1

This capability unit consists of very deep, nearly level,
well drained and moderately well drained soils on recent
alluvial fans and flood plains. They are permeable and
have no features that limit penetration of roots and mois-
ture. The profile is fairly uniform throughout. Strati-
fication in the subsoil is not sufficient to cause serious
management problems. The soils are fairly easy to till

and moderately to highly retentive of moisture. Texture
ranges from sandy loam to silty clay loam. Slopes are
very gentle, and erosion is seldom a problem. The soils

are-—

(Sn) Sunnyvale clay loam,; drained.

(So) Sycamore silt loam.

(YmA) Yolo loam, 0 to 3 percent slopes.

(Ys) Yolo sandy loam, 0 to 3 percent slopes.

(Za) Zamora silt loam, 0 to 4 percent slopes.

(Ze) Zamora silty clay loam, 0 to 3 percent slopes.

Use and management.~—The soils of this unit are well
suited to a wide range of crops, including irrigated pas-
ture, tomatoes, sugar beets, and various specialty crops,
such as roses. Good yields of all crops can be expected,
although good management practices, including fertiliz-
ing, are needed to produce the best yields and to maintain
a high level of production,

The organic-matter content can be maintained by in-
cluding a green-manure crop in the rotation every 3 to 5
years, rotating row crops with irrigated pasture or al-
falfa, and returning all crop residue to the soil. These
practices also help to control diseases, insects, and other
pests.

Rotation grazing, clipping to eliminate the bunching
of grasses and weeds, and scattering the droppings of
animals are good practices for irrigated pasture. Graz-
ing the forage below a height of 3 to 4 inches and grazing
when the soils are wet should be avoided. The soils gen-

‘erally respond to nitrogen and phosphorus fertilizer.

These soils may be irrigated by the furrow, border,
contour-basin, or sprinkler system. The length of runs
for furrows, borders, or basins and the rate of application
by sprinklers will vary with the soil texture, the head of
water, and the slope. The soils are very deep and can be
leveled for irrigation without difficulty.

CAPABILITY UNIT Ife-1

The one soil in this capability unit, (YmB) Yolo loam, 3
to 10 percent slopes, is well drained and is more than 5
feet deep. It is gently sloping and is on recent alluvial
fans. Permeability is moderate.

This soil is similar to the soils in capability unit I-1 but
more sloping. Also, runoff is slow to medium, and the
erosion hazard is slight to moderate. Droughtiness, mois-
ture penetration, and drainage are not problems. This
soil occurs primarily in small upland valleys in the western
part of the Area.

Use and management.—The soil of this capability unit
is suitable for a wide range of crops; but because of the
shortage of irrigation water, it is used primarily for dry-
farmed grain, grain hay, and pasture. The soil has mod-
erate fertility, and good yields can be expected. Crops
on this soil respond to nitrogen and phosphorus ferti-
lizer.

Erosion can be controlled by tilling across the slope,
stubble mulching, and rotating crops with pasture every
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3 to 5 years. These practices also help to maintain good
tilth and soil structure.

CAPABILITY UNIT Ile-3

The one soil in this capability unit, (DaB) Danville silty
clay loam, 3 to 10 percent slopes, is well drained, moder-
ately fine textured, and very deep. It is gently sloping
and occurs on alluvial fans. Permeability of the subsoil
1s slow.

Use and management.—This soil is well suited to to-
matoes and sugar beets; but because of the lack of irriga-
tion water, it is used primarily for dry-farmed grain,
grain hay, and pasture. The soil has high fertility, and
good yields can be expected. Increased yields can be ex-
pected from the addition of nitrogen and phosphorus
fertilizer.

Erosion can be controlled by tilling across the slope,
stubble mulching, and rotating crops with native pasture
every 3 to 5 years. These practices also help to main-
tain soil structure and good tilth.

CAPABILITY UNIT Hs-3
This capability unit consists of nearly level, well drained
and moderately well drained soils on low terraces and
alluvial fans. These soils are more than 5 feet deep.
Their texture ranges from loam to silty clay loam. Perme-
ability is moderately slow to slow. These soils have a
dense subsoil that slightly restricts their use. The soils
are—

(DaA)  Danville silty clay loam, 0 to 3 percent slopes.
(PgA) Pleasanton gravelly loam, 0 to 3 percent slopes.
(RdA) Rincon clay loam, 0 to 3 percent slopes.

(Rc) Rincon loam, 0 to 3 percent slopes.

(Sy) Sycamore silt loam over clay.

Use and management.—These soils are suitable for
irrigated pasture, row crops, and grain. Although al-
falfa is grown on these soils, it is short-lived, and irriga-
tion has to be carefully controlled because permeability
of the subsoil is moderately slow to slow.

Management practices are needed that maintain soll
structure and soil fertility. A green-manure crop every
2 to 4 years is advisable in crop rotations. Other meth-
ods for soil improvement include the use of a grass-
legume crop or a hay crop in the rotation and the return
of all crop residue to the soil.

CAPABILITY UNIT iIs-4
This capability unit consists of nearly level to gently
sloping, very deep, well-drained and somewhat excessively
drained soils on alluvial fans and low terraces. The soils
are gravelly and are more than b feet deep. Permeability
is moderate. The water-holding capacity and fertility of
the soils are low to moderate, but are less favorable in areas
that have a higher content of gravel. In some places
gravel is only in the surface soil, but in others it occurs
throughout the profile. Also in places the soils, particu-
Jarly the Yolo soil, contain layers of sand and gravel
throughout the profile. Roots and water penetrate these
soilsto a great depth. The soils are—
(Lg) Livermore gravelly loam.
(Yr) Yolo gravelly loam, 0 to 3 pereent slopes.
Use and management.—The soils of this capability
unit are suited to a wide range of crops. Dry-farmed
crops, however, may not produce good yields because of
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the low moisture-holding capacity of the soils.  Under
irrigation, good yields are obtained with moderate appli-
cations of nitrogen and phosphorns. Light and fre-
quent applications of irrigation water reduce the loss of
water caused by deep pereolation. Water can best be
applied by a sprinkler system. If furrow or border irri-
gation is used, short runs will reduce excessive percola-
tion and leaching.

All crops respond to nitrogen fertilizer, and many re-
spond to phosphorus. Cover crops and green-manure
crops help to maintain good soil structure and fertility
and to increase the response of crops to fertilizer. All
crop residue should be returned to the soil.

CAPABILITY UNIT Hw-2

The one soil in this capability unit, (SI) Sunnyvale clay
loam, is nearly level and more than 5 feet deep. It is on
flood plains and in basins and has an intermittent water
table within a depth of 5 feet. Permeability of the subsoil
1s moderately slow.

This soil has developed under slow to very slow runoff
and a high water table. It is now considerably better
drained, however, because drains have been installed and
a large volume of water is pumped for irrigation in the
area.

Use and management—Crops best suited to this soil
are irrigated tomatoes, pasture, sugar beets, hay, and
dry-farmed grain. Delayed tillage is a minor problem.
There are also some minor problems on water disposal
and irrigation. If drainage 1s provided, the soil is suit-
able for deep-rooted crops. This soil is productive, and
good vields can be expected. Drainage is needed, and
irrigation must be carefully controlled.

A crop rotation that include a grass-legume crop every
3 or 4 years is needed to maintain fertility and soil struc-
ture. A green-manure crop adds needed organic matter.
Subsoiling improves permeability in areas where there
is a tillage pan.

CAPABILITY UNIT Iw-3

The one soil in this capability unit, (Sm) Sunnyvale clay
loam over clay, is deep and nearly level. It is in basins
and on recent flood plains and has an intermittent water
table within a depth of 5 feet. The clay loam surface
layer is underlain at a depth of 3 to 4 feet by a layer of
slowly permeable clay.

This soil developed under slow to very slow runoff and
a high water table. However, drains have been installed
and natural channels deepened and a large volume of
water is pumped for irrigation; consequently, most areas
of this soil are now considerably better draned.

Use and management—This soil is best suited to irri-
gated pasture, sugar beets, hay, and dry-farmed grain.
In a few areas the content of lime is high enough to
cause chlorosis in tomatoes. Delayed tillage and a re-
strictive subsoil are minor problems on this soil. There
are also some minor problems connected with water dis-
posal and irrigation. Surface drainage is needed, and
irrigation must be carefully controlled. This soil is not
suitable for deep drains.

A crop rotation that includes a grass-legume crop
every 3 to 5 years is needed to maintain soil fertility and
soil structure. A green-manure crop adds needed organic
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matter. Ioven thongh drained, this soil, because of the
underlying clay, ig not well suited to deep-rooted crops.

CAPABILITY UNIT IIle-1

The one soil in this capability unit, (LsC) Los Osos
loam, seeped variant, 3 to 15 percent slopes, is deep and
is imperfectly drained to moderately well drained. It is
gently sloping to rolling and formed from solt sedimen-
tary rock in small upland valleys east of Hayward.
Permeability is moderately slow.

This soil ranges from 36 to 60 inches in depth to sand-
stone bedrock. The water-holding capacity 1s moderate.
This =oil is subject to severe erosion if it is left bare during
the rainy season.

Use and management ~—The goil of this eapability unit
is best suited to pasture, range, dry-farmed grain, and
grain hay. If water is available, this soil is suitable for
irrigated pasture. Fertilizer that eontains nitrogen and
phosphorus is beneficial.

Major conservation practices are needed to control sheet
and gully erosion.  All tillage and planting should be on
the contour or acrogs the slope. On soil used for dry-
farmed grain or grain hay, a green-manure crop is
needed every 3 or 4 years. All crop residue should be
returned to the soil. Grain and hay stubble, if allowed
to remain on the surface, greatly aids in reducing sheet
erosion.

It irrigation is practiced, a sprinkler
because the soil is sloping. Waterways and protected
outlets should be provided. Subsoiling on the contour
when the soil is dry helps to increase the intake of water.
Seepage may cause a temporarily high water table during
winter and early in summer. The soil is too steep for
artificial drainage, but gullies provide drainage in some
areas.

system 1 best

CAPABILITY UNIT Hle-3

This capability unit consists of moderately deep to deep,
gently sloping to moderately sloping soils on fans and ter-
races. These soils have a dense subsoil. The texture of
the surface layer ranges from gravelly loam to clay loam,
and permeability ranges from slow to very slow.

The surface layer of the soils of this unit is readily pene-
trated by roots and water, but the dense subsoil restriets
both. I the soils are left bare during the rainy season,
severe erosion will result.  In the Positas soil, a tight clay-
pan is at a depth of 18 to 30 inches. Trrigation water or
ainfall that exceeds the water-holding capacity of the sur-
face layer of Positas soils causes rapid runoff and tem-
porary waterlogging. 'The soils in this unit are—

(PgB)  Pleasanton gravelly loam, 3 to 12 pereent slopes.

(PtB2) Positas gravelly loam, thick surface, 2 to 10 percent
slopes, eroded.

(RdB) Rincon clay loam, 3 to 7 percent slopes.

Use and management—The soils of this unit present
a major problem in use because of slope and limited
depth.  Crops best suited are irrigated pasture, dry-
farmed grain, and hay. Deep-rooted trees are not suited.
Winter-growing crops, such as grain and hay, make the
best use of the available moisture.

Irrigation must be carefully controlled to avoid satura-
tion of the soil above the subsoils. Saturation causes
root rot in plants and leaching of plant nutrients. The
Positas soils are best suited to sprinkler irrigation.

Major conservation practices are needed to control sheet
and gully erosion. All tillage and planting should be on
the contour or across the slope. On soils used for grain
or hay, a green-manure crop is needed every 3 or 4 years.
All crop residue should be returned to the soil. Grain
and hay stubble. if allowed to remain on the surface. aids
in controlling sheet erosion. Cultivated crops should be
alternated with grasses and legumes every 8 to 5 years,

CAPABILITY UNIT Ille-5

This capability unit consists of very deep to moderately
deep clayey soils that are underlain by shale and sandstone.

These soils are 20 inches deep or more. The texture
ranges from clay loam to clay. Permeability ranges from
moderately slow to slow, and the water-holding capacity
from moderate to high. The clay soils tend to form large
cracks when they dry. The soils of this unit are rela-
tively stable against sheet erosion. They are on moder-
ately sloping uplands.  Except the Clear Lake soil, which
is on fans, the soils are underlain by slightly consolidated

rock. The soils are—
(AaC)  Altamont elay, 3 to 15 percent slopes.
(CdB)  Clear Lake clay, drained, 3 to 7 pereent slopes.
(DbC)  Diablo clay, 7 to 15 percent slopes.
(DvC)  Diablo clay, very deep, 3 to 15 percent slopes.
(LaC}  Linuc elay loam, 3 to 15 percent slopes.

Use and management—Dry-farmed grain and grain
hay are well suited to the soils of this capability unit.
Tillage practices should be on the contour or across the
slope to help control erosion. When the =oils are used
for grain or hay, a green-manure crop is needed every
3 to 4 vears. All crop residue should be returned to the
soil.  Grain and hay stubble, if allowed to remain on the
surface, helps control sheet erosion. Stubble mulching
also helps to control erosion. Some of the soils are in
arveas of extensive grassland and are used for grazing.

CAPABILITY UNIT IHs-0

The one soil in this capability unit, (Yo) Yolo loam over
gravel, 0 to 3 percent slopes, is moderately deep and is
underlain by loose gravel at a depth of 2 to 3 feet. The
soil is on recent fans and flood plains. In most places the
texture of the surface layer is loam, but it is gravelly loam
in a few small areas. Permeability of the surface layer is
moderate, but that of the underlying gravel is very rapid.

Use and management—~The soil in this unit is suited
to irrigated row crops, pasture, grain, and hay. Dry-
farmed crops, however, do not produce well. If the soil
is irrigated and moderately fertilized, good yields are
obtained. The application of irrigation water must be
light and frequent to prevent the loss of water by deep
percolation. Water can best be applied by a sprinkler
system. If furrow or border irrgation is used, short
runs should be used to prevent excessive percolation and
leaching.

All crops respond well to nitrogen and phosphorus
fertilizer. Cover crops and green-manure crops help to
maintain good soil structure and fertility. All crop resi-
due should be retarned to the soil.

CAPABILITY UNIT His-5

The one soil in this capability unit, (CdA) Clear Lake
clay, drained, 0 to 3 percent slopes, is a very deep, moderately
well drained, clayey soil in nearly level basins. The soil
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is slowly permeable. = Because of the development of large-
scale pumping operations and the deepening of stream
channels by erosion, most areas of this soil are now consid-
erably better drained.

Use and management—The soil in this unit is suited
to irrigated tomatoes, pasture, and sugar beets, and to
dry-farmed grain and grain hay. On fields used for
grain or hay, a green-manure crop is needed every 3 to
5 oyears.  All crop residue should be returned to the soil.
Cover crops add needed organic matter and improve tilth
and soil structure.  If water is available, cover crops
should De irrigated to start eavly growth.

CAPABILITY UNIT Iw-5

The one soil in- this capability unit, (Cc¢) Clear Lake
clay, 0 to 3 percent slopes, is a deep, imperfectly drained
elayey soil in nearly level basins. An intermittent water
table 1s within a depth of 5 feet. 'This soil is slowly per-

meable. The water-holding capacity and fertility ave
high. A general lowering of the water table of this soil

has improved drainage and resulted in a wider suitability
of crops.

Use and management.—The soil in this wnit ig best
suited fo irrigated pasture, hay, and grain. It is also
sulted to some row crops and truck erops. Drainage can
be improved by diverting runofl from higher soils, and
by avoiding overirrigation. Because the soil is slowly
permeable, internal drainage by ditehes or by tile is diffi-
cult.

On fields used for grain or hay, a green-manure crop
is needed every 3 to 4 years. All crop residue should be
returned to the soil to help maintain good tilth and good
structure.

CAPABILITY UNIT IVe-3

This capability unit consists of nearly level to hilly,
shallow and moderately deep soils.  These soils range from
10 to 60 inches in depth.

The texture ol the surface layer ranges from fine sandy
loam or gravelly loam to silt loam. The texture of the
subsoil ranges from silt loam to clay. Permeability ranges
from moderate to very slow.

The Positas soil has gravel throughout the profile; it is
droughty and has lower fertility than the other soils. The
San Ysidro soil is nearly level, but it is placed in this unit
because it is only moderately deep. The soils are—

{CoC2) Cotati fine sandy loam, eroded.

(LuD) Los Osos and Millsholhin soils, 7 to 30 perecent slopes
(Los Osos silt loam and Millsholm silt loam).

{(PcD) Perkins loam, 3 to 30 percent slopes.

(PoC2) Positas gravelly loam, 2 to 20 percent slopes, eroded.

(Sa) San Ysidro loam.

(SdD2)  Shedd silt loam, 15 to 30 percent slopes, eroded.

Use and management—The solls in this unit are best
suited to grazing. They can be used for dry-farmed
grain and grain hay, if they are handled with care. If
they are used for hay or grain, a grass-legume crop is
needed 4 years in 5 to help control erosion. All crop
residue should be returned to the soil. Tillage should be
on the contour or across the slope. Grain and hay stub-
ble, if allowed to remain on the surface, greatly aids in
controlling sheet erosion. These soils respond well to
nitrogen and phosphorus fertilizer.

When the soils are used for pasture and range, good
management practices are needed to provide more forage

and to protect the soils from érosion.” -Suitablé practices
are discussed in the subsection “Use of Soils for Pasture
and Range.”
CAPABILITY UNIT 1Ve-5

This capability unit consists of gently sloping to hilly,
shallow to deep, moderately fine and fine textured soils.

These soils range from 20 to 60 inches in depth. They
are underlain by soft sedimentary rock or semiconsolidated
material. The texture of the surface soil ranges from silty
clay loam to clay. Permeability ranges from moderately
slow to slow. The water-holding capacity ranges {rom
Iow to high, and runofl is medium. The soils are rela-
tively stable, but because the slopes are moderately steep,
there is ‘a- moderate erosion hazard. The soils are—

(AaD) Altamont elay, 15 to 30 percent slopes.

(AzD) Azule elay loam, 3 to 30 percent slopes.

(DbD) Diablo clay,; 15 to 30 pereent slopes.

(DvD2) Diablo clay, very decp, 15 to 30 percent slopes,

croded.

(LaD) Iinne clay loam, 15 to 30 percent slopes.

(LtD) Los Osos silty clay loam, 7 to 30 pereent glopes.
Use and management—These soils arve best snited to

dry-farmed grain, grain hay, and grazing. If the soils
are used for hay and grain, a grass-legnme crop is needed
3 years m & to help mantain good structure and tilth.
All erop regidue should be returned to the soil. Tillage
should be on the contour or across the slope. Adding
moderate amounts of nitrogen and phosphorns to the
soils increases yields.

When the soils are used for pasture or range, good
management practices are needed to produce more and
better plants for forage and continuous protection of the
soils. Suitable practices are discussed in the subsection
“Use of Seils for Pasture and Range”.

CAPABILITY UNIT IVs-4

The one soil in this capability unit, (Lm) Livermore very
gravelly coarse sandy loam, is a very deep, very gravelly
soil on flood plains. It is 5 feet deep or more. The
texture of the surface layer is very gravelly sandy loam.
Permeability is rapid. The . water-holding capacity is
very low, and natural fertility is low.

Use and management.—Use of this soil is limited fo
vineyards and pasture. Where water ig available, the
vineyards are irrigated early in spring, particularly if
the winter has been dry. The applications of irrigation
water must be light and frequent to prevent loss of water
by deep percolation. Water should be applied by the
gprinkler system.

All crop residue should be returned to the soil. A
green-manure crop improves tilth and infiltration and
mcreages fertility. These soils respond to the addition
of nitrogen and phosphorus.

CAPABILITY UNIT Vie-3

The one soil in this capability unit, (PoE2) Positas grav-
elly loam, 20 to 40 percent slopes, eroded, is a shallow, hilly
to steep soil on terraces. It has a gravelly loam surface
layer and a claypan subsoil. It is from 10 to 20 inches deep
to the claypan. The water-holding capacity is low,
and fertility is low. This soil has a moderately high
potential for forage production. 1t is covered mainly by
orasses. Forage production is about the same on all
slopes.
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Use and management.~—This soil is well suited to pasture
and range. Management practices are discussed in the
subsection “ Use of Soils for Pasture and Range.”

CAPABILITY UNIT VIe-5

This capability unit consists of moderately fine and fine
textured, steep soils on uplands. The texture of the sur-
face layer ranges from silty clay loam to clay, but in one
soil it is rocky elay. These soils are 18 inches deep or more
to bedrock or semiconsolidated material. They are rela-
tively stable and have moderately slow to slow permea-
bility. The water-holding capacity and inherent fertility
are low to high. The soils in this capability unit have
a high potential for forage production. 'They are covered
mainly by grasses, but there are a few scattered oaks and
some brush. Forage production is about the same on all

slopes. The soils are—

(AmE2) Altamont clay, moderately deep, 30 to 45 percent
slopes, eroded.

(ArD) Altamont rocky clay, moderately deep, 7 to 30
percent slopes.

(AzE2)  Azule clay loam, 30 to 45 percent slopes, eroded.

(DbE?2)  Diablo clay, 30 to 45 percent slopes, eroded.

(DvE2) Diablo clay, very deep, 30 to 45 percent slopes, eroded.

(LaE2)  Linne clay loam, 30 to 45 percent slopes, eroded.

(LpE2)  Los Gatos-Los Osos complex, 30 to 45 percent slopes,
eroded (Los Osos silty clay loam part).

(LtE2) Los Osos silty clay loam, 30 to 45 percent slopes,

eroded.

Use and management.~The soils in thig capability unit
are well suited to pasture and range. Management of
the soils is discussed in the subsection “Use of Soils for
Pasture and Range.”

CAPABILITY UNIT VIe-

This capability unit consists of shallow to moderately
deep, loamy, very steep soils. The texture ranges from
sandy loam to silt loam. Some of these soils are rocky,
some are gravelly, and some are shaly. Depth to bedrock
ranges from 10 to 48 inches. In some places bedrock crops
out. The soils are stable and have moderately rapid to
slow permeability. The water-holding capacity is very
low to moderate, and the inherent fertility is low to mod-
erate. The soils in this capability unit have a moderate
potential for forage production. The present cover con-
sists of grasses, scattered oaks, and brush. Forage pro-
duction 1s about the same on all slopes. The soils are—

(GakE2) Gaviota rocky sandy loam, 5 to 40 percent slopes,
eroded.

(LoE2)  Lobitos shaly loam, eroded.

(LpE2)  Los Gatos-Los Osos complex, 30 to 45 percent slopes,
eroded (Los Gatos loam part).

(LuE2)  Los Osos and Millsholm soils, 30 to 45 percent slopes,
eroded (Los Osog silt loam and Millsholm silt
loam).

(MhE2)  Millsholm silt loam, 30 to 45 percent slopes, eroded.

(PaE2)  Parrish gravelly loam, 30 to 45 percent slopes, eroded.

(SdE2)  Shedd silt loam, 30 to 45 percent slopes, eroded.

(VaE2)  Vallecitos rocky loam, 30 to 45 percent slopes, eroded.

Use and management.—The soils in this eapability unit
are best suited to pasture and range. Management of
the soils is discussed in the subsection “Use of Soils for
Pasture and Range.”

CAPABILITY UNIT VIw-2

In this capability unit are nearly level to very gently
sloping, saline-alkali soils. They occur along the lower
basin rims and on low terraces. The texture of the surface

layer is fine sandy loam or clay. These soils are flooded
periodically. The vegetation consists of salt-tolerant

plants. The soils are—
(Pd) Pescadero clay.
(Sf)  Solano fine sandy loam.

Use and management.—The soils of this unit are used
principally for grazing. The vegetation normally con-
sists of saltbush, saltgrass, foxtail, and other annual
plants. Forage production is very low. Reéclamation is
not feasible because of the high cost. Fencing, develop-
ment of watering places, and proper use of forage are
the main management practices needed.

CAPABILITY UNIT Vile-1

This capability unit consists of moderately deep, very
steep soils on north-facing slopes.

The soils have a loam, gravelly loam, or rocky loam sur-
face layer and a clay loam to clay subsoil. Depth to bed-
rock ranges from 10 to 36 inches. The water-holding ca-~
pacity and inherent fertility are low to moderate. The
soils 1n this unit have a low to moderately low potential
for forage production.

The vegetation consists of hardwoods and conifers, and
an understory of brush,  grasses, and forbs. Iorage
production is about the same on all slopes. The soils
are—

(LpF2) Los Gatos-Los Osos complex, 45 to 75 percent slopes,
eroded (Los Gatos loam part).

(PaF2) DParrish gravelly loam, 45 to 75 percent slopes, eroded.

(VaF2) Vallecitos rocky loam, 45 to 75 percent slopes, eroded.

Use and management.—These soils are best suited to
pasture and range. Management practices are discussed
1 the subsection “Use of Soils for Pasture and Range.”

CAPABILITY UNIT Viie-3

This capability unit consists of shallow to deep, very
steep solls on terraces. The soils have a gravelly loam or
loam surface layer and a clay loam or clay subsoil. They
range from 10 to 36 inches in depth. The water-holding
capacity and inherent fertility are very low to moderate,
The soils in this capability unit have a moderate potential
for forage production.  The vegetation is mainly grasses
and scattered oaks. Forage production is about the same
on all glopes. The soils are—

(PcF2)
(PoF2)

Use and management.—These soils are best suited to pas-
ture and range. Management practices are discussed in
the subsection “Use of Soils for Pasture and Range.”

Perkins loam, 45 to 75 percent slopes, eroded.
Positas gravelly loam, 40 to 60 percent slopes, eroded.

CAPABILITY UNIT VIIe-5

This capability unit consists of moderately fine and fine
textured, very steep soils on uplands.

These soils have a clay loam; clay, or silty clay loam
surface layer. Depth to bedrock or semiconsolidated ma-
terial is 18 inches or more.  The soils are stable and have
moderately slow to slow permeability. The water-holding
capacity and inherent fertility range from low to high.
The soils in this capability unit have a high potential for
forage production.

The cover is mainly grasses, a few scattered oaks, and
brush. Forage production is about the same on all slopes.
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The soils are—

{(AmF2) Altamont clay, moderately deep, 45 to 75 percent
slopes, eroded.

(AzF2)  Azule clay loam, 45 to 60 percent slopes, eroded.

(DmF2) Diabl(; (i}ay, moderately deep, 45 to 60 percent slopes,
eroded.

(DvF2)  Diablo eclay, very deep, 45 to 60 percent slopes,
ceroded.

(LeF2) Linne clay loam, shallow, 45 to 75 percent slopes,
eroded.

(LpF2)  Los Gatos-Los Osos complex, 45 to 75 percent slopes,
croded (L.os Osos silty clay loam part).

(LtF2) Los Osos silty clay loam, 45 to 75 percent slopes,
ceroded.

Use and management.—These soils are best suited to

pasture and range. Management practices are discussed
in the subsection “ Use of Soils for Pasture and Range.”

CAPABILITY UNIT VIIe-8

This eapability unit consists of shallow to moderately
deep, loamy, very steep soils.

These soils have a silt loam, sandy loam, or rocky sandy
loam surface layer. They are 10 to 36 inches deep to
bedrock. The soils have moderately rapid to moderate
permeability and low to moderate water-holding capacity
and inherent fertility. They have a moderately low poten-
tial for forage production. The vegetation consists of
grasses, scattered oaks, and brush. Forage production is
about the same on all slopes.  The soils are—

(GaF2) Gaviota rocky sandy loam, 40 to 75 percent slopes,
croded.

(MhF2) Millsholm silt loam, 45 to 75 percent slopes, eroded.

(SdF3)  Shedd silt loam, 45 to 75 percent slopes, severely

eroded.

Use and management.—These soils are best suited to
pasture and range. Management practices are discussed
in the subsection “Use of Soils for Pasture and Range.”

CAPABILITY UNIT VHIs-$

This capability unit consists of a shallow to very shal-
fow, infertile soil and a rocky land type.

The land type, Rock land, comprises areas that have
little or no soil, and very steep, rough, mountainous areas.
It is scattered throughout the Area. In this unit are—

(HnF2) Henneke rocky loam, eroded.
(RoF) Rock Iand.

Use and management.—The Henneke soils and Rock
land are mostly in brush. The soils are very infertile
and are too steep and too shallow to permit any exten-
sive improvement in cover. The present cover, however,
provides valuable protection to watersheds and forage
for wildlife, and for this reason should be protected
from fire. Burned places should be seeded, because run-
off from fire-denuded slopes is a serious threal to good
soils in the valleys. Fencing the critically eroded areas
is also desirable.

CAPABILITY UNIT VIIIw-4
T this capability unit are land types that have coarse
and very coarse material and are in stream channels and
gravel pits. They are not suited to the commercial
production of plants. The land types are—
(Gp)
(Rh)
Use and management.—These land types should be man-
aged for wildlife habitats and as recreational areas. Some
TT2-162—66-——4

Gravel pit.
Riverwash.
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areas are a source of material for highway and other con-

struction. Other areas have a plant cover and should be
protected from fire. Protection of stream channels is
needed.

Storie Index Rating

The soils of the Area are arranged in alphabetic order
in table 8 and are rated according to the Storie index
(2, 14). This index expresses numerically the relative
degree of suitability, or value, of a soil for general inten-
sive agricalture. The rating is based on soil characteris-
tics only and is obtained by evaluating such factors as
depth, texture of the surface soil, density of subsoil,
drainage, salts and alkali, and relief. Other factors, such
as availability of water for irrigation, climate, and dis-
tance from markets, that might determine the desirability
of growing certain plants n a given locality, are not
considered. Therefore, in itself the index cannot be con-
sidered as an index of land value.

TFour general factors are considered in the index rat-
ing. These factors are (A) the characteristics of the soil
profile and soil depth; (B) the texture of the surface
soil; (C) slope; and (X) other factors, such as drain-
age, salts and alkali, and erosion. IKach of these four
general factors is evaluated on the basis of 100 percent.
A rating of 100 percent expresses the most favorable, or
ideal, condition, and lower percentage ratings are given
for conditions that are less favorable for crop production.

The index rating for a soil is obtained by multiplying
the four factors, A, B, C, and X; thus, any one factor may
dominate or control the final rating. For example, a soil
may have an excellent profile justifying a rating of 100 per-
cent for factor A, excellent texture of the surface soil jus-
tifving 100 percent for factor B, a smooth, nearly level
surface justifying 100 percent for factor C, but a high
accumulation of salts or alkali that would give a rating of
10 percent for factor X. Multiplying these four ratings
gives an index rating of 10 for this soil. The high ac-
cumulation of salts or alkali would dominate the quality
of the soil, render it unproductive for crops, and justity
the low index rating of 10.

Soils are placed in grades according to their suitability
for general intensive agriculture as shown by their Storie
index ratings. The six grades and their range in index

ratings are:
Indez rating

Grade 1 o e 80 to 100
Grade 2 e _ 60 to 80
Grade 3__ . .. _____._. __ 40 to 60
Grade 4. ______ oo 20 10 40
Grade 5 e 10 to 20

Grade 6. . e Less than 10

Soils of grade 1 are excellent, or well suited to general
intensive agriculture. Grade 2 soils are good and are
also well suited to agriculture, although they are not so
desirable as soils of grade 1. Grade 3 soils are only
fairly well suited, grade 4 soils are poorly suited, and
grade 5 soils are very poorly suited. Grade 6 consists of
soils and land types that are not suited to agriculture.

Estimated Yields

The soils are listed in table 9, and the relative suit-
ability of each for the principal crops grown in the Area
is estimated. In estimating the suitability of a soil for
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Tanre 8.-~Storie index rating for soils of the Alameda Area, Calif.

Map
symbol

AaC
AaD
AmE2

AmF2
AzD
AzE2
AzF2
CdA
CdB

CoC2
DaA
DaB
DbC
DbD
DbE2
DmF2
DvC
DvD2
DvE2
DvF2
Gakb2
GafF2
Gp
HnF2
LaC
LaD
LaE2
LeF2
Lm
lLoE2
LpE2
LpF2
LsC
LtD
LtE2
LtF?2
LuD
LuE?2
MhE?2
MhF2
PaE?2
PaF2

PcF2

Soil rating factors

Soil

Altamont elay, 3 to 15 percent slopes.. oo o ______________
Altamont elay, 15 to 30 percent slopes._ ... . __________ I
Altamont clay, moderately deep, 30 to 45 porcont slopes, eroded__ __
Altamont 10(kv clay, moderately deep, 7 to 30 percent slopes__.__ ..
Altamont clay, moderately doop, 45 to 75 percent slopes, eroded . __ _.
Azule elay loam, 3 to 30 percent slopes. - _______ . __________
Azule clay loam, 30 to 45 percent slopes, eroded ... _.
Azule clay loam, 45 to 60 percent slopes, eroded . - _ . ________
Clear Lake clay, drained, 0 to 3 percent slopes_._ ... ... ..
Clear Lake clay, drdmvd, 3 to 7 percentslopes. .. ____
Clear Lake clay, 0to 3 percent slopes_ . .. ... . ... ___.
Cotati fine sandy loam, eroded_.. .. __________
Danville silty clay loam, 0 to 3 pereent slopes. _ .. ___.____
Danville silty elay loam, 3 to 10 percent slopes_ - ... ____ ..
Diablo clay, 7 to 15 porcont slopes. - .o
Diablo clay, 15 to 30 percentslopes_ .. ____________
Diablo clay, 30 to 45 percent slopes, eroded - . ... _______
Diablo clay, moderately d((q) 45 to 60 percent slopeg, eroded. ... ___
Diablo clay, very deep, 3 to 15 percent slopes. . ... ...
Diablo elay, very deep, 15 to 30 percent slopes, eroded. . .- _____...
Diablo elay, very deep, 30 to 45 percent slopes, eroded ...
Diablo clay, very decp, 45 to 60 percent slopes, eroded_ ___ .. ____
Gaviota rocky sandy loam, 5 to 40 percent slopes, eroded_ ... ____
Gaviota rocky sandy loam, 40 to 75 percent slopes, eroded .. .. .. __.

Gravel pib b :

Henneke rocky loam, eroded - . - __.._
Linne day loam, 3 to 15 pel cont slopo ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Linne C]dy 10&1]1 ?() to 40 per Cu)t slopcs, croded_ R IR
Linne elay loam, shallow, 45 to 75 percent slopes, eroded___________
Tivermore gravclly loam . o
Livermore very gravelly coarse sandy loam_____ . . _____________
Lobitos shaly loam, exoded_________________ ..
Los Gatos loam,g 30 to 45 percent slopes, eroded . ______________
Los Gatos loam,* 45 to 75 pereent slopes, eroded_____ .. __________
Los Osos loam, b@(’p(‘d variant, 3 to 15 percent slopes...___________
Los Osos silty clay loam, 7 to 50 percent slopes_ ...
Los Osos silty clay ]O‘lﬂl 30 to 45 percent slopes, eroded_ . ______ __
Los Osos silty clay l(xm), 45 to 75 percent slopes, eroded . .- ________
Los Osos silt loam,* 7 to 30 percent slopes_ . __ __ ... _.....
Los Osos gilt loam,® 30 to 45 percent slopes, eroded__ _ . ____________
Millsholm silt loam, 30 to 45 percent slopes, eroded ...
Millsholm silt loam, 45 to 75 percent slopes, eroded . ...
Parrish gravelly ]oam, 30 to 45 percent slopes, eroded____ . __
Parrish gravelly loam, 45 to 75 percent slopes, eroded___
Perking loam, 3 to 30 porccnt slopes_ ... __
Perking 1041}1 45 to 75 percent slopes, eroded_ ... _________ . ___.
Pescadero (,ld,\’,,‘-M,.,_, e
Pleasanton gravelly loam, 0 to 3 percent slopO\ e
Pleasanton gravelly 1oam 3 to 12 percent slopes__ .. ____
Positas gravelly 10(1111 2 to 20 percent slopes, eroded._.__ . ________
Positas fjmvcliy lo:m], 20 to 40 percent slopes, eroded . . _ __________
Positas gravelly loam, 40 to 60 percent slopes, eroded____ . _____.__
Positas gravelly lomn thick surface, 2 to 10 percent slopes, eroded.
Rincon lo‘un 0to 3 purcent slopes_ ...
Rincon clay loam 0 to 3 percent slopes
Rincon clay loam, 3 to 7 percent slopes
Riverwash__ . ______ ... . .
Rock land_ ... ________
San Ysidroloam ______ .. . __.__..
Shedd silt loam, 15 to 30 por(’ont slopes, eroded___ .. ___
Shedd silt lo&m, 30 to 45 percent slopes, eroded.._ .. ______________
Shedd silt loam, 45 to 75 percent slopes, severely eroded. __________
Solano fine sandy loam
Sunnyvale elay loam ... ... __
Sunnyvale clay loam over clay
Sunnyvale elay loam, drained___________________________________

Sycamore silt loam___________.

See footnotes at end of table,

HEvy]

&

Index Grade
A B C X (other | rating
(profile) |(texture)| (slope) | condi-
tions)
Percent
80 60 90 95 4
80 60 70 95 32
60 60 4() 90 13
60 40 75 90 16
50 60 20 90 5
60 85 80 95 39
60 85 40 90 18
60 85 20 90 9
90 60 100 90 49
90 60 95 90 46
90 60 100 80 43
40 100 80 90 29
95 90 100 100 86
95 90 95 100 81
90 60 85 95 44
90 60 70 95 36
90 60 40 90 19
70 60 20 90 8
SO 60 90 100 43
80 60 70 95 34
80 60 40 95 18
60 60 20 95 7
40 60 70 95 16
40 60 20 95 5
50 60 20 &0 5
70 85 90 95 51
70 85 70 95 40
60 85 40 90 18
40 85 20 90 6
100 70 100 a0 63
100 40 100 90 36
50 75 50 90 17
40 95 40 90 14
40 95 20 90 7
70 100 90 80 50
50 90 75 80 30
50 90 44 90 16
50 90 20 90 8
50 100 75 90 34
50 100 40 90 18
40 100 40 90 14
40 100 20 90 7
50 70 40 90 13
50 70 20 90 6
85 100 80 70 48
85 100 20 70 12
80 50 100 40 16
85 &80 100 100 68
85 80 85 100 58
40 80 75 90 22
40 80 40 90 12
40 &80 20 90 6
60 80 95 90 41
80 100 100 100 80
80 85 100 100 68
80 85 95 100 65
,,,,,,,,,,,,,,,, I U i2
,,,,,,,, e e L 41
50 100 100 90 45
50 100 70 90 32
50 100 40 90 18
50 100 20 70 7
40 100 100 40 16
95 85 100 80 65
90 85 100 80 61
95 85 100 100 81
100 100 100 100 100
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TasLE 8.—Storie index rating for soils of the Alameda Area, Calif —Continued

Soil rating factors
Map Soil Index Grade
symbol A B C X (other | rating
(profile) |(texture)! (slope) | condi-
| tions)
Percent
Sy Sycamore silt loam over elay - .o ... 80 100 100 90 2
VaE?2 Vallecitos rocky loam, 30 to 45 percent slopes, eroded._ .. . e 50 60 40 90 11 5
VaF2 Vallecitos rocky loam, 45 to 75 percent slopes, eroded . .- S 50 60 20 90 5 6
YmA Yolo loam, 0 to 3 percent slopes_ . . ... - 100 100 100 100 100 1
YmB Yolo loam, 3 to 10 percent slopes_ .. _______. N o 100 100 90 100 90 1
Yo Yolo loam over gravel, 0 to 3 percent slopes._._.__.___. N 80 100 100 100 80 1
Yr Yolo gravelly loam, 0 to 3 percent slopes_.._...____ .. __. I 100 75 106 100 75 2
Ys Yolo sandy loam, 0 to 3 percent slopes._ ... ... 100 95 100 100 95 1
Za Zamora silt loam, 0 to 4 percent slopes._ - - ..ol 95 100 100 100 95 1
Zc Zamora silty loam clay, 0 to 3 percent slopes. __ I . 95 90 100 100 86 1

I Not rated for suitability.
? Los Gatos loam part of the Los Gatos-Los Osos complex.

a particular crop, the following were considered: (1)
The soil and climatic requirements of the crop; (2) the
probable yield and quality of the crop under manage-
ment commonly practiced in the Area; (3) the feasibility
of irrigation; and (4) the probable productive life of the
erop if it 1g a perennial.

Although yield is not the only factor considered in
estimating suitability, it is a major factor. Table 10
shows range in estimated average yields of principal
crops for the soils variously rated in table 9 as very poor,
poor, fair, good, and very good. No attempt should be
made to grow a crop on soils rated very poor for that
crop, as a profitable yield is unlikely. A crop may suc-
ceed on soils rated as poor, provided very special man-
agement such as that used in a noncommercial home gar-
den 18 practiced.

Yield of a specified crop under common management
practices on a soil of fair suitability for that crop Is
about the present average yield of the crop in the Area.
Under crop and farm management commonly practiced
in the Area, and with normal prices, farming on soils of
good or very good suitability is likely to be successful.

Use of Soils for Pasture and Range °

Livestock production is the largest agricultural enter-
prise in the Alameda Area. About 315,000 acres is used
for the production of forage and supplemental feed.
Most beef cattle producers use the cow and calf plan.
Other producers purchase stocker cattle in the fall and
sell them as feeders at the end of the green-feed period
the following spring. There are a few sheep producers
in the Area.

General management of grasslands

Forage, like any other crop, responds to good care and
management. Pasture and range that are dominated by
annual grasses and forbs respond to management that
provides for (1) the proper number of livestock, (2) the

3By C. V. JeNsEN, range conservationist, Soil Conservation
Service.

3 Los Osos silt loam part of the Los Osos and Millsholm soils.
4 Index rating estimated; rating factors not determined.

proper distribution of grazing., (3) the proper season of
use, (4) the proper kind of livestock, and (5) forage
improvement through seeding and fertilizing. Such
management will produce the maximum amount of an-
nual plants and maintain the remaining perennial plants.

Proper number of livestock~The number of livestock
orazed should be balanced with the amount of available
forage and the length of time it will be grazed. If the
balance is correct, the right amount of forage will be left
on the ground as residue at the end of the grazing period.
This residue left on the ground does these things:

1. Protects the soil from erosion because grass is
the best kind of cover.

9. Serves as litter that increases the intake and
storage of moisture.

3. DBrings earlier growth because the litter serves
as a heat blanket.

4. Results in maximum production because a prop-
erly used range produces much more forage than
an overgrazed range.

5. Reduces seasonal fluctuation of growth.

5. Permits a supply of seed to be produced.

7. Discourages invasion by less desirable plants.

8. Enables remaining perennial plants to store food
in their roots for growth the following season.

In order to maintain an adequate amount of residue,
it is necessary to leave from 700 to 1,000 pounds of the
current year’s growth ungrazed. On steep slopes and on
unstable soils, 1,200 to 1,500 pounds per acre of new plant
materials are needed each year to protect the soils.

The forage can be used to the better advantage if a
small number of animals is grazed for a longer period
rather than a large number for a shorter period.

Proper distribution of grazing—Many areas are over-
grazed, and other parts are undergrazed or not orazed
at all.  Changing the location of salt, developing other
watering places, or properly located fences will help fo
obtain uniform grazing.

Salt should be placed in lightly used or unused areas
and located so that it is available from several directions.
If it is possible, watering places should be at intervals
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TasLE 9.—LRelative suitability of soils for general agriculture and for principal crops in the Alameda Area, Calif!
[Ratings for suitability are very poor (VP), poor (P), fair (F), good (Q), and very good (V()]

Grain Range pasture
Barley hay Irri- Sugar | Toma-
Symbol Mapping unit name (grain) | (barley = gated beets toes Grapes | Roses ]
or oats) | pasture Unfer- Fer-
tilized | tilized

AaC Altamont clay, 3 to 15 percent slopes_ .| VG VG G vp VP F P VG VG
AaD Altamont clay, 15 to 30 percent slopes_ .| (3 G ¥ vp VP F VP VG VG
AmE2 Altamont clay, moderately deep, 30 to

45 percent slopes, eroded__._________| P P P VP VP Ve vp VG VG
ArD - Altamont rocky clay, moderately deep,

7 to 30 pereent slopes..._.__________| VP VP VP VP VP VP VP VG VG
AmF2 Altamont clay, moderately deep, 45 to

75 pereent slop( s, eroded_.___. . ____| VP vr VP VP VP VP VP G N
AzD Azule clay loam, 3 to 30 percent slopes.. G G G VP VP VP vr VG VG
AzE2 - Azule clay loam, 30 to 45 percent slopes,

eroded. ... _________ P P r VP vp vr VP VG VG
AzF2 Azule clay loam, 45 to 60 perccnt slopes,

evoded ..o . VP VP VP \A VP A VP G A
CdA Clear Lake clay, drained, 0 to 3 pcr—

cent slopes____ ... _ e (G B VG G G vp VP VG VG
Ce Clear Lake clay, 0 to 3 percult ﬂopes,- G ¥ VG G X VP vr VG VG
CdB Clear Lake clay, drained, 3 to 7 per-

cent <lopcb,m.‘,~,a,_m_ e G G VG F F Vp VP VG VG
CoC2 Cotati fine sandy loam, eroded__ ______ 1 F ¢ vrP VP VP VP F ¥
DaA Danville silty clay Io@m 0 to 3 percent

slopes. .. ___ VG VG VG VG VG G VG VG VG
DaB Danville silty le lo‘nn 30 10 poru,nt

slopes.__.___. e e NG VG G F F I F VG VG
DbC Diablo clay, 7 to 15 p« Teent slopes. __ . VG VG X VP VP 13 P VG VG
DbD Diablo elay, 15 to 30 pereent slopes. G G G vp VP F P VG VG
DbE2 Diablo cl{w, 30 to 45 percent slopes,

croded ..o ____.__. P P P VP VP vp VP VG VG
DmF2 Diablo clay, moderately deep, 45 to 60

pereent slopes, eroded .. __________ VP vp VP VP Vp VP vp G VP
DvC Diablo clay, very deep, 3 to 15 percent

slopes_ . L ____ VG VG G VP vp F P VG VG
DvD2 Diablo clay, very deep, 15 to 30 percent

slopes, eroded . ____ G G F Ve A% F P VG VG
DvE2 Diablo clay, very de Lp 30 to 45 puu nt

slopes, eroded_ ____ . ____ P P P vp A\ Vp vy G VG
DvF2 Diablo clay, very decp, 45 to 60 pcrc( nt

slopes, eroded__ P e VP vp VP vp VP vp VP G VP
GakE?2 (Gaviota rocky sandy Ioam 5 t0 40 per—

cent slopes, eroded_______ __________ vp VP VP VP vp VP vp G G
GaF2 Gaviota rocky sandy loam, 40 to 75 per-

cent slopea, eroded..___....______.__ VP VP VP VP VP VP VP F vp
Gp Gravel pit.._._____ . ________ VP vr % VP vp A vp VP VP
HnF2 Henneke rocky loam, eroded____ ______| VP VP VP vp N VP vp A \25
LaC Linne clay loam 31015 percent slopes_._| VG VG VG 2 F VP VP VP VG VG
LaD Linne clay loam 15 to 30 percent slopes.| G G VP A\ VP VP VP VG VG
LaE?2 Linne elay lodm 50 to 45 pereent slopes,

eroded . ______.__ e VP VP VP Ve VP VP VP VG VG
LcF2 Linne clay loam, 5h<1]1m\ 4510 75 pu-

cent slopes, eroded__ e VP VP vr vp VP VP vp G vr
Lo Livermore gravelly loam_. _ G G G G G G G G G
Lm Livermore very gravelly coarse \mdy

loam._ . _..___ .. ____ e ... VP vp VP VP VP G \25 VP vp
LoE2 Lobitos shaly loam eroded ___ . Ve vp VP vr vp VP VP G G
LpE2 Los Gatos-Los Osos complex, 30 to 45

percent slopes, eroded (Los (Gatos

loampart) . . ______________ VP VP VP VP VP VP VP VG VG
LpF2 Los Gatos-Los Osos complex, 45 to 75

percent slopes, eroded (Los Gatos

loam part).. .. ______________.__. VP VP VP VP vp vp VP G VP
LsC Los Osos loam, seeped variant, 3t0 15

percent xlop(,b ,,,,,,,,,,,,,,,,,,,,,, F P G r ¥ VP VP VG VG
LD Los Osos silty clay loam, 7 to 30 per-

cent slopes____ . __ .. VG VG F vp VP F Ve VG VG
LtE2 Los Osos silty clay 101m 30 to 45 p( T

cent slopes, eroded___.________ .| P P P VP VP VP VP VG VG

See footnotes at end of table,
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TaBLE 9.—Relative suitability of soils for general agriculture and for principal erops in the Alameda Area, Calif.'—Con.

[Ratings for suitability are very poor (VP), poor (P), fair (F), good (G), and very good (VG)]

J

Grain Range pasture
Barley hay Trri- Sugar | Toma-
Symbol Mapping unit name (grain) | (barley | gated beets toes Grapes | Roses
or oats) | pasture Unfer- Fer-
tilized | tilized

LtF2 Los Osos silty clay loam, 45 to 75 per-

cent slopes, eroded._ _ .. ... ________ VP vp VP VP VP VP vp G VP
LuD Los Osos and Millsholm soils, 7 to 30

cent slopes (both soils) - .. .. ... ____ G G F A% VP ¥ VP VG VG
LuE2 Los Osos and Millsholm soils, 30 to 45

slopes, eroded (both soils) _._.__.__| P P VP VP VP VP VP VG VG
MhE2 Millsholmn silt loam, 30 to 45 percent

slopes, eroded__________ .. VP VP A vr vy VP vp G G
MhF2 Millsholm silt loam, 45 to 75 percent

slopes, eroded______ ... __.__ Ve VP vr VP vp VP Ve 0 vrP
PaE2 Parrish gravelly loam, 30 to 45 percent

slopes, eroded.__ .. ________ vy VP VP VP VP vp VP VG F
PaF2 Parrish gravelly loam, 45 to 75 percent

slopes, eroded ... .. ___________ VP VP VP VP VP VP VP G VP
PcD Perkins loam, 3 to 30 percent slopes. ... F F G VP VP F VP F F
PcF2 Perkins loam, 45 to 75 percent slopes,

eroded__ . ... ______ YA VP VP vp VP vp vp ¥ vr
Pd Pescadero elay_ - _ oo oo VP VP P VP VP VP VP vp VP
PgA Pleasanton gravelly loam, 0 to 3 p(r—

cent slopes. oo ____ G G VG VG VG VG VG G G
PgB Pleasanton gravelly loam, 3 to 12 per- )

cent slopes_ - oo G G VG G G VG VG G G
PoC2 Positas gravelly loam, 2 to 20 percent

slopes, eroded__ _ ... ... P P ¥ VP VP VP VP I I
PoE2 Positas gravelly loam, 20 to 40 percent

slopes, eroded__ ___________________ VP vp VP vp vr vr vr F I
PoF2 Positas gravelly loam, 40 to 60 percent

slopes, eroded_ .. _._._. vp VP VP VP vr VP vp F vr
PtB2 Positas gravelly loam, thick surface,

2 to 10 percent slopes, eroded.._..._. F F G VP VP r VP 3 G
Re Rinecon loam, 0 to 3 percent slopes.___.| VG VG VG VG VG VG VG VG VG
RdA Rincon clay loam, 0 to 3 percent slopes., VG VG VG VG VG VG VG VG VG
RdB Rincon clay loam, 3 to 7 percent slopes.; VG VG G G b VG VG VG VG
Rh Riverwash . ... ___._.... Ve VP VP vp VP \E% VP VP VP
RoF Roekland_ . . ... vr VP vp VP P VP VP VP vp
Sa San Ysidro loam.._ .. ..o ______ F o G P P r P F F
SdD2 Shedd silt loam, 15 to 30 percent slopes,

eroded. - r T P VP VP vp VP VG vG
SdE2 Shedd silt loam, 30 to 45 percent slopes,

eroded .o VP VP VP VP VP VP VP VG VG
SdF3 Shedd silt loam, 45 to 75 pereent slopes, ]

severely eroded__ . ___ . ___ ... VP VP VP VP VP VP VP F VP
Sf Solano fine sandy loam . __ ... _.___. vp VP VP VP Ve VP VP VP VP
Sn Sunnyvale clay loam, drained___ .. ... VG VG VG VG VG VG VG VG VG
St Sunnyvale elay loam. .. ... ___ VG VG VG VG VG VG x VG VG
Sm Sunnyvale clay loam over clay.. ... VG VG VG VG VG VG i VG VG
So Sycamore silt loam_ ... _____ . ... VG VG VG VG VG VG VG VG VG
Sy Sycamore silt loam over elay._......._| VG VG VG VG VG VG VG VG VG
YmA Yolo loam, 0 to 3 percent slopes. _._.__| VG VG VG VG VG VG VG V'(x VG
YmB Yolo loam, 3 to 10 percent slopes__ . __ VG VG G G G VG i VG VG
Yo Yolo loam over gravel, 0 to 3 percent

slopes. ... ___.. ) F il F G G i G G
Yr Yolo gravelly loam, 0 to 3 percent slopes.| G G VG VG VG VG VG G G
Ys Yolo sandy loam, 0 to 3 percent slopes___| VG VG VG VG VG VG VG VG VG
VaE?2 Vallecitos rocky loam, 30 to 45 percent ) .

slopes, eroded_._ . ________.. VP vp Ve Ve vP VP VP G G
VaF2 Vallecitos rocky loam, 45 to 75 percent ]

slopes, eroded. __ ... ________._.._ VP VP VP VP VP VP VP ¥ vp
Za Zamora silt loam, 0 to 4 percent slopes._ | VG VG VG VG VG VG VG VG VG
Zc Zamora silty clay loam, 0 to 3 pereent ~ }

slopes.___ .. VG VG VG VG VG VG VG VG VG

i

! Care must be used in applying the ratings in this table to

specific sites.
water enters the soil, soil structure, and other features.

Past management affects fertility, the rate at which
The map-

ping unit and capablhty unit descrlptlons should be studied carefully.

These suitability ratings are rcpresentative of the most extensive
areas of the listed soil.

2 Sugar beets suitable on the soil only if grown on the contour on

areas with slopes of 3 to & pereent.
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TasLe 10.—Estimated range in average acre yields for ecrops
on soils with specified ratings

Range in yields for soils rated
in table 9 as—
Crop
Very | Poor | Fair | Good | Very
poor good
Barley (grain) .100 1b. sacks__| (1) 51 5-12 119-25 >25
Sugar beets__ . _______ tons_ .| (1) <18 |18-25 |25-35 >35
Tomatoes_____________ tons__| (Y <8 <15 >20 >25
Grapes_ . ____________ tons_ | (1) <3 G2 >2
Roses
1,000 plants per acre 2. .| (1) 15-20
Hay (barley, oats) . _tons_ . (1) >2
Jasture (irrigated) 3
animal unit months+_ (1) >20
Pasture and range:
Nonfertilized 5
animal unit months__| (1) <M1 Mesn | w1 >1
Fertilized 6
animal unit months__| (1) <2 2-3 3-4 >4

I Crops not suited, yields very low, vields not of commercial
importance, or management not appropriate to use specified.

2 About 60 or 70 pereent of flowers are first grade; culls are sold
locally.

3 Irrigated pasture rated under these conditions: (1) S-month
grazing season; (2) nitrogen and phosphate applied during year,
according to recommended local practices; (3) no grazing when soil
is wet; (4) grazing rotated; (5) mowed as necessary to kill weeds and
prevent bunching of grass; and (6) dragging used to spread manure.

# The term “animal unit month’ is used to express the carrying
capacity of pasture or range. It equals the number of animal units
per acre multiplied by the number of months of grazing. One
animal unit is one cow, steer, horse, or five sheep.

5 Nonfertilized pasture and range rated under these conditions:
(1) Grazing season about 6 months long (from about the end of
January to carly in July with the equivalent of 1 month of dry
forage in fall); (2) no fertilizer added; and (3) no rotation, deferred
grazing, or control of weeds and woody plants.

6 Fertilized pasture and range rated under these conditions:
(1) Grazing season about 7% months long (from about the middle
of December to the middle of July with the equivalent of 1 month
of dry forage in fall); (2) nitrogen and phosphate, as recommended,
broadeast in fall; (3) rotational grazing practiced; and (4) weeds
and woody plants controlled.

of 1 to 14, miles. Improper water development and poor
distribution of watering places are major causes of poor
distribution of grazing.

Fences should be located in a way that prevents live-
stock from congregating.  Where 16 is possible, fences
should be on the boundary between range sites and on
contour intervalg, so that the season of use can be con-
trotled.

DProper scason of use~—Grazing at the correct seasons
is most significant for plant establishment, for mainte-
nance, and for maximum forage production. The major
growing period usually is in March and April. Grazing
should be started after the new grass is vigorous and
capable of making maximum growth under moderate
grazing. Animals grazed on range when the feed is dry
need a protein supplement. During winter, hay or other
roughage must also be fed.

Proper kinds of livestock.—The animals grazed should
be suited to the topography, forage, site, water supply,
and climate. They should algo be suitable for the oper-
ator’s purposes.

Forage improvement through seeding and fertilizing.—
The amount of vegetation for erosion control and for
livestock feed and forage can be improved by seeding
perennial or annual grasses and annual legumes on soils
that are suitable.

Seeding hardinggrass on selected soils that receive more
than 16 inches of rainfall annually provides high protein
green feed approximately from December 15 through
June 15. Compatible annual legumes, such as subter-
ranean clover and Lana vetch, are seeded with the har-
dinggrass. Good seedbed preparation and seeding meth-
ods are essential for establishment.

Seeding of annual grasses and legumes is often desir-
able on suitable soils where the better plant species have
been depleted or where increased production is desired.
Blando brome with Lana veteh or subterranean clover is
a satisfactory combination. Establishment of these
plants is most successtul if a seedbed is prepared and the
mixture is drilled. On nontillable sites the mixtures can
be broadeast. On suitable soils that have adequate mois-
ture and a desirable composition of annual grasses and
legumes, production can be materially increased by seed-
ing Lana veteh. Soil erosion will be minimized, a de-
sirable composition of plants will be maintained, and
maximum ylelds will be produced if the seeding is prop-
erly managed and the range is carefully used.

Although the fertility of many soils in the Alameda
Aren is moderate to high, the vield of forage is increased
by applying ammonium phosphate sulphate fertilizer to
selected soils that receive 12 inches or more of precipita-
tion annually. A fertilized and properly managed pas-
ture can produce up to four times as much forage as an
unfertilized pasture. This is true for both hardinggrass
and annunal grass and legume pastures. A large amount of
fertilizer should be applied the first year and a moderate
amount. each year thereafter. Fertilizer should be ap-
plied before the first fall rain. The phosphate increases
winter hardiness of the forage plants. Because soil
temperature is low during the early part of the growing
season, the soils do not release enough nitrogen at the
time without an additional application. Legumes re-
spond to small amounts of sulfur if other fertilizers are
not used. Lf the soil is fertilized, the production, the
nutritive value, and the palatability of the forage are
increased. Maximum benefits are obtained if the fer-
tilized so1l is managed well.

On ranches that have suitable soils, production can be
increase at least 50 percent by working out a good
balance of fertilized hardinggrass pasture, fertilized
annual pasture, and unfertilized annual range. The
success of this plan requires that each kind of pasture
be grazed when the grasses are ready, and that harding-
grass be grazed early and then not grazed during the time
when annual plants are green and are furnishing nutri-
tious forage.

Range and pasture sites

Range and pasture sites are groups of soils that have
the ability to produce a significantly different kind or
amount of vegetation. A significant difference in kind
or amount means one large enough that different grazing
use or management is required.

The soils in the Alameda Area have been grouped into
eight range and pasture sites. The sites are (1) Upland
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Terraces, (2) Clayey Hills, (3) Shallow Toamy Up-
lands, (4) Steep Shallow Loamy Uplands, (5) Steep
Upland Terraces, (6) Steep Clayey Slopes, (7) Loamy
Uplands, and (8) Steep Loamy Slopes.

In some places the soils have been mapped in a com-
plex nvolving two sites. When two sites occur in a
complex, refer to the appropriate site description of each
component in the complex.

Gach site is discussed in the following pages. The
soils in each site are listed and briefly described, plants
growing on the site when it is at maximum production
are listed, and some practices of use and management
are discussed.

UPLAND TERRACES RANGE AND PASTURE SITE

The one soil in this site (PoE2) Positas gravelly loam,
20 to 40 percent slopes, croded, has a gravelly loam
surface laver. It is 10 to 20 inches deep to a claypan,
which is underlain by semiconsolidated material or bed-
rock. The soil is moderately steep, and its water-holding
apacity and fertility are low.

When this site is at maximum production, about 70
percent of the vegelation consists of desirable plants,
such as soft chess, needlegrass, filaree, and small amounts
of wild oats and tomeat clover; about 20 percent consists
of ripgut brome, annual fescue, Mediterranean barley,
lupine, and other less desirable plants: and about 10
percent consists of fiddleneck, owls-clover, tarweed,
mustard nitgrass, and other undesirable plants. The
surface soil should be well protected by partly decom-
posed litter.

Use and management—~This soil is Dbest suited to
orazing. DProper grazing management is essential for
the control of erosion and for maximum forage pro-
duction.

Forage that is used during the green-feed period
(nsually Mareh and April) should not be grazed until
the Dbetter grasses arve 4 to 6 inches high. Mechanical
damage results if the plants ave grazed when the soil is
too wet. Livestock that are grazed during the vest of
the year need supplemental protein feed to keep them in
good condition when the forage iz dry or before the
forage is ready.

Stubble 2 or 3 inches high should be left at the end of
the grazing period, and the forage should have a patchy
appearance. These results can be accomplished more
easily if a small number of animals is grazed for a long
period rather than a large number for a short period.
Tivestock should be removed at the end of the green-feed
period if the site is to be used the following fall or early
m winter. WWhere possible, livestock wvatering places
should be developed at intervals of 1 to 114 miles. Placing
salt away from the watering places and in the less used
areas helps to distribute livestock. Salt should be moved
when the forage has been properly grazed. The number
of animals grazed and the season and degree of use can
be controlled by fences.

Seeding is often desirable in areas where the better
forage species have been depleted or where increased pro-
duction is desired. Seeding of hardinggrass on selected
sites that receive 16 inches or more of rainfall annually
can lengthen the green-feed period. Annuals, such as
subterranean clover, Lana vetch, or Blando brome, are
satisfactory plants for seeding.

d

The fertility of this soil is Jow. Yields of forage are
increased by adding a large amount of ammonium phos-
phate sulphate fertilizer in areas that receive 12 inches or
more of rainfall annually. Fertilizer should be applied
before the first fall rains; a moderate amount should be
applied each year to maintain high production. The
phosphate increases winter hardiness of the forage plants.
Because soil temperature is low during the early part of
the growing season, not enough nitrogen is released for
plants unless additional amounts arve applied. Legumes
respond to small amounts of sulfur if other fertilizer is
not used. If fertilizer is applied, earlier forage readiness
results and the productivity, nutritive valne, and palata-
bility of the forage are increased. Maximum benefits are
attained if the fertilizer plants are properly grazed.

CLAYEY HILLS RANGE AND PASTURE SITE

The steep soils that make up this site are clay loams
and clavs 18 inches or more deep to bedrock. The soils
are stable and have moderately slow to slow permeability.
Their water-holding capacity and fertility are moderate
to high. This site has a very high potential for forage

production. The soils are—

(AmE?2) Altamont clay, moderately ‘deep, 30 to 45 percent
slopes, croded.

(ArD) Altamont rocky clay, moderately deep, 7 to 30 percent
slopes.

(AzE2)  Azule clay loam, 30 to 45 pereent slopes, eroded.

(DbE2) Diablo clay, 30 to 45 percent slopes, eroded.

(DvE2) Diablo clay, very deep, 30 to 45 percent slopes,
croded.

(LaE2)  Linne clay loam, 30 to 45 pereent slopes, eroded.

When {his site is at maximum production, about 70
percent of the vegetation consists of needlegrass, pine
Dluegrass, creeping wildrye, dryland sedge, soft chess,
ryegrass, wild oats, filaree, burclover, tomeat clover, cow
clover, Spanish clover, and other desirable plants; about
90 percent consists of squirreltail, red brome, ripgut
hrome, annual fescue, mouse barley, lupine, poison-oak,
and other less desirable plants; and about 10 percent
consists of nitgrass, medusahead, popcornflower, fiddle-
neck, tarweed, gumweed, wild mustard, thistle, and other
undesirable plants. Excellent stands of burclover oceut
on this site during good clover years. The surface soil
should be well protected by partly decomposed vegeta-
tion.

Use and management.—The soils in this site are best
suited to grazing. Proper grazing management is essen-
tial for the control of erosion and for maximum produc-
tion of forage.

Forage that is nsed during the green-feed period
(usually March and April) should not be grazed until
the better grasses are 4 to 6 inches high. Mechanical
damage results if the plants are grazed when the soil 1s
too wet. Livestock that are grazed during the rest of
the vear need supplemental protein feed to keep them in
good condition when the feed is dry or before forage
18 ready.

Stubble 2 to 3 inches high should be left at the end of
the grazing period, and the forage should have a patchy
appearance. These results can be accomplished more
easily if a small number of animals is grazed for a
long period rather than a large number for a short
period. Livestock should be removed at the end of the
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green-feed period if the site is to be used the following
fall or early in winter. Where possible, livestock water-
ing places should be developed at intervals of 1 to 114
miles. Placing salt away from the watering places and in
the less frequented areas helps to distribute livestock.
Salt should be moved when the forage has been properly
grazed. The number of animals grazed and the season
and degree of use can be controlled by fences.

Seeding annual grasses and legumes is often desirable
in areas where the better forage species have been de-
pleted or where increased production is desired. The
seeding of hardinggrass on selected sites that receive 16
inches or more of rainfall annually lengthens the green-
feed period. Subterranean clover, Lana vetch, Blando
brome, and other annuals are satisfactory plants for
seeding.

The fertility of these soils is moderate to high. Yields
of forage are increased, however, by applying large
amounts of ammonium phosphate sulphate fertilizer in
areas that receive 12 inches or more of rainfall annually.
Fertilizer should be applied before the first fall rains:
moderate amounts should be applied each year to maintain
high production. The phosphate increases the winter
hardiness of forage plants. Because soil temperature is
low during the early part of the growing season, not
enough nitrogen is released for plants unless additional
amounts are applied. Legumes respond to small amounts
of sulfur if other fertilizer is not used. If fertilizer is
applied, earlier forage readiness results and the produc-
tion, nutritive value, and palatability of the forage are in-
creased. Maximum benefits are attained if the fertilized
plants are properly grazed.

SHALLOW LOAMY UPLANDS RANGE AND PASTURE SITE

The soils that make up this site range from sandy loam
to silt loam in texture and from 10 to 20 inches in depth
to bedrock. The Parrish soils are somewhat deeper than
the other soils but have comparable productivity. The
soils in this site are hilly to steep. Some of them are rocky,
some are gravelly, and some have rock outerops. These
soils are stable and have moderately rapid to moderately
slow permeability. The water-holding capacity and
fertility are moderate to low. The site has a moderate
potential for forage production. The soils are—

(GaE2) Gaviota rocky sandy loam, 5 to 40 percent slopes,
eroded.

(LpE2)  Los Gatos-Los Osos comples, 30 to 45 percent slopes,
eroded. (Los Gatos loam part.)

(PaE2)  Parrish gravelly loam, 30 to 45 percent slopes, eroded.

(VaE2)  Vallecitos rocky loam, 80 to 45 percent slopes, eroded.

When this site is at maximum production, about 70
percent of the vegetation consists of soft chess, wild oats,
needlegrass, pine bluegrass, filaree, Spanish clover, bur-
clover, tomcat clover, and other desirable plants; about
20 percent consists of wild barley, ripgut brome, annual
fescue, lupine, wild carrot, soapplant, and other less
desirable plants; and about 10 percent consists of fiddle-
neck, tarweed, thistle, wild mustard, and other unde-
sirable plants. The surface soil should be protected by
partly decomposed vegetation.

Use and management—The soils in this site are best
suited to grazing. Proper grazing management, how-
ever, is essential for the control of erosion and for the
maximum production of forage.

Forage that is used during the green-feed period (usu-
ally March and April) should not be grazed until the
better grasses are 4 to 6 inches high. Mechanical damage
results if plants are grazed when the soil is too wet.
Livestock that are grazed during the rest of the year
need supplemental protein feed to keep them in good
condition when the forage is dry or before it is ready.

Stubble 2 to 3 inches high should be left at the end of
the grazing period, and the forage should have a patchy
appearance. These results can be accomplished more
easily if a small number of animals is grazed for a long
period rather than a large number for a short period.
Livestock should be removed at the end of the green-feed
period if the site is to be used the following fall or early
i winter. Where possible, livestock watering places
should be developed at intervals of 1 to 114 miles. Placing
salt away from the watering places and in the less
frequented areas helps to distribute livestock. Salt
should be moved when the forage has been properly
grazed. The number of animals grazed and the season
and degree of use can be controlled by fences.

Seeding annual grasses and legumes is often desirable
i areas where the better forage species have been de-
pleted or where increased production is desired. Sub-
terranean clover, Lana vetch, Blando brome, and other
annuals are satisfactory plants for seeding.

The fertility of these soils is moderate to high. Yields
of forage are increased, however, by applying large
amounts of ammonium phosphate sulphate fertilizer in
areas that receive 12 inches or more of rainfall annually.
Fertilizer should be applied before the first fall rains;
moderate amounts should be applied each year to maintain
high production. The phosphate increases the winter
hardiness of forage plants. Because soil temperature is
low during the early part of the growing season, not
enough nitrogen is released for plants unless additional
amounts are applied. TLegumes respond to small amounts
of sulfur if other fertilizer is not used. If fertilizer is
applied, earlier forage readiness results and the produc-
tion, nutritive value, and palatability of the forage are
increased.  Maximum benefits are attained if the fertilized
plants are properly grazed.

STEEP SHALLOW LOAMY UPLANDS RANGE SITE

The very steep soils in this site are rocky sandy loams,
gravelly loams, and rocky loams. Their subsoil is clay
loam or clay. The depth to bedrock is between 10 and 20
inches. The Parrish soils are somewhat deeper than the
other soils but have comparable productivity. The
water-holding capacity and fertility of the soils of this
site are low to moderate. The potential for forage pro-
duction is low to moderately low. The soils are—

(GaF2) Gaviota rocky sandy loam, 40 to 75 percent slopes,
eroded.

(LpF2) Los Gatos-Los Osos complex, 45 to 75 percent slopes,
eroded. (Los Gatos loam part)

(PaF2) TParrish gravelly loam, 45 to 75 percent slopes, eroded.

(VaF2) Vallecitos rocky loam, 45 to 75 percent slopes, eroded.

‘When thig site i at maximum production, about 40
percent of the vegetation consists of California brome,
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blue wildrye, soft chess, needlegrass, California fescue,
pine bluegrass, wild pea, deer vetch, and other desirable
plants; about 80 percent consists of lupine, blue-eyed-
grass, poison-oak, California sagebrush, snowberry, and
other less desirable plants; and about 30 percent consists
of chamise, wedgeleaf ceanothus, rabbitbrush, shrubby
monkeyflower, coyotebrush, California coffeeberry, Cali-
fornia buckeye, and other undesirable plants. There are
many ungrazed and partly grazed desirable plants Teft
after grazing.

Much of this site has a dense cover of brush. Oak and
digger pine also occur at some higher elevations.

Use and management.—The soils in this site are best
suited to grazing. Proper grazing management, how-
ever, is essential for the control of erosion and for maxi-
mum forage production.

Forage should not be grazed until the better grasses
are 4 to 6 inches high.

Stubble 3 to 4 inches high should be left at the end of
the grazing period, and the forage should have a lightly
grazed appearance. These results can be accomplished
more easily if a small number of animals is grazed for
a long period rather than a large number for a short
period. - Where possible, livestock watering places should
be developed at intervals of 1 mile. Placing salt away
from the watering places and in the less frequented areas
helps to distribute livestock. Salt should be moved when
the forage has been properly grazed. The number of ani-
mals and the season and degree of use can be controlled
by fences.

Seeding is often desirable in areas that are accidentally
burned over. Annuals, such as Lana vetch and Blando
brome, have been proved satisfactory for seeding. Fer-
tilizing is not advisable on this site.

STEEP UPLAND TERRACES RANGE SITE

The very steep soils in this site are gravelly loam and
loam. The subsoil is clay loam or clay. The soils range
from 10 to 36 inches in depth. The water-holding capac-
ity and fertility are low to moderate. The soils in this
site have a moderate potential for forage production.  The
soils are—

(PcF2)
(PoF2)

Perkins loam, 45 to 75 pereent slopes, eroded.
Positas gravelly loam, 40 to 60 percent slopes, croded.

When this site is at maximum production, desirable
plants make up about 70 percent of the vegetation. These
are mostly soft chess, needlegrass, and filaree, but small
amounts of wild oats and tomeat clover, ripgut brome,
annual fescue, Mediterranean barley, lupine, and other
less desirable plants make up about 20 percent; and
fiddleneck, owls-clover, tarweed, mustard, nitgrass, and
other undesirable plants make up about 10 percent. The
surface soil should be well protected by partly decomposed
vegetation.

Use and management.—~The soils in this site are best
suited to grazing. Proper grazing management, how-
ever, is essential for the control of erosion and for maxi-
mum forage production.

Forage that is used during the green-feed period (usu-
ally March and April) should not be grazed until the
better grasses are 4 to 6 inches high. Tivestock that are
grazed during the rest of the year need supplemental

protein feed to keep them in good condition when the
forage is dry or before it is ready for grazing. Mechan-
ical damage results if the soils are grazed when too wet.

Stubble 3 to 4 inches high should be left at the end of
the grazing period, and the forage should have a lightly
grazed appearance. These results can be accomplished
more easily if a small number of animals is grazed for a
long period rather than a large number for short periods.
Livestock should be removed at the end of the green-feed
period if the site is to be used the following fall or early
in winter. Where possible, livestock watering places
should be developed at intervals of 1 to 114 miles. Placing
salt away from watering places and in the less frequented
areas helps to distribute livestock. Salt should be moved
when the forage has been properly grazed. The number
of animals grazed and the season and degree of use can
be controlled by fences.

Seeding is often desirable in areas where the better
forage species have been depleted or in areas that have
been accidentally burned over. Annuals, such as Lana
veteh and Blando brome, are satisfactory plants for seed-
ing. Fertilizing is not advisable on this site.

STEEP CLAYEY SLOPES RANGE SITE

The very steep soils in this site range from silty clay
loam to clay in texture. Depth to bedrock is 18 inches or
more. The soils are stable and have moderately slow to
slow permeability. The water-holding capacity and
fertility are moderate to high. This site has a high poten-
tial for forage production. The soils are—

(AmF2) Altamont clay, moderately deep, 45 to 75 pereent
slopes, eroded.

(AzF2) Azule clay loam, 45 to 60 percent slopes, eroded.

(DmF2) Diablo clay, moderately deep, 45 to 60 pereent
slopes, eroded.

(DvF2)  Diablo clay, very deep, 45 to 60 percent slopes,
croded.

(LcF2) Linne clay loam, shallow, 45 to 75 percent slopes,
eroded.

When this site is at maximum production, about 70
percent of the vegetation consists of needlegrass, pine
bluegrass, creeping wildrye, dryland sedge, soft chess,
ryegrass, wild oats, filaree, burclover, tomcat clover, cow
clover, Spanish clover, and other desirable plants; about
90 percent consists of squirreltail, red brome, ripgut
brome, annual fescue, mouse barley, lupine, poison-oak,
and other less desirable plants; about 10 percent consists
of nitgrass, medusahead, popcornflower, fiddleneck, tar-
weed, gumweed, wild mustard, thistle, and other unde-
sirable plants. The surface soil is well protected with
partly decomposed vegetation, and there are many un-
grazed and partly grazed plants.

Use and management.—The soils in this site are best
suited to grazing (fig. 19). Proper grazing management,
however, is essential for the control of erosion and for
maximum production of forage.

Forage that is used during the green-feed period (usu-
ally March and April) should not be grazed until the
better grasses arve 4 to 6 inches high. Mechanical damage
results if plants are grazed when the soil is too wet.
Livestock require a protein supplement if they graze
when the forage is dry or at other times when the pro-
tein content of the forage is low.
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Figure 19—Altamont and Linne soils used for grazing.

Stubble 3 to 4 inches high should be left at the end of
the grazing period, and the forage should have a lightly
grazed appearance. These results can be accomplished
more easily if a small number of animals is grazed for
a long period rather than a large number for a short
period. Livestock should be removed at the end of the
green-feed period if the site is to be used the following
fall or early in winter. Where possible, livestock water-
ing places should be developed at intervals of 1 to 114
miles. Placing salt away from watering places and in the
less frequented areas helps to distribute livestock. Salt
should be moved when the forage has been properly
grazed. The number of animals and the season and
degree of use can be controlled by fences.

Seeding is often desirable in areas where the better
forage species have been depleted or in areas that have
been accidentally burned over. Annuals, such as Lana
vetch and Blando brome, are satisfactory plants for
seeding. TFertilizing is not advisable on this site.

LOAMY UPLANDS RANGE AND PASTURE SITE

The soils that make up this site are silt loams, silty clay
loams, and shaly loams. They are between 20 and 36
inches deep. The Millsholm soils are slightly shallower
but have comparable productivity. These soils have
moderate to moderately slow permeability. The water-
holding capacity and fertility are moderate. This site
has a high potential for forage production. The soils
are—

(LtE2) Los Osos silty clay loam, 30 to 45 percent slopes,
eroded.

(LpE2)  Los Gatos-Los Osos complex, 30 to 45 percent slopes,
eroded. (Los Osos silty clay loam part)

(LoE2)  Lobitos shaly loam, eroded.

(LuE2)  Los Osos and Millsholm soils, 30 to 45 percent slopes,
eroded. (Both soils)

(MhE2) Millsholm silt loam, 30 to 45 percent slopes, eroded.

(SdE2)  Shedd silt loam, 30 to 45 percent slopes, eroded.

When this site is at maximum production, about 70
percent of the vegetation consists of soft chess, wild oats,
needlegrass, pine bluegrass, Spanish clover, burclover,
tomcat clover, filaree, and other desirable plants; about

20 percent consists of wild barley, ripgut brome, annual
fescue, lupine, wild carrot, soapplant, and other less de-
sirable plants; and about 10 percent consists of fiddle-
neck, tarweed, thistle, wild mustard, and other unde-
sirable plants. The surface soil is protected well by
partly decomposed vegetation.

Use and management.—The soils in this site are best
suited to grazing. Proper grazing management is essen-
tial for the control of erosion and for maximum produc-
tion of forage.

Forage that is used during the green-feed period (usu-
ally March and April) should not be grazed until the
better grasses are 4 to 6 inches high. Mechanical damage
results if the plants are grazed when the soils are wet.
Livestock that are grazeg during the rest of the year
need supplemental protein feed to keep them in good
condition when the forage is dry or before it is ready.

Stubble 2 to 3 inches high should be left at the end of
the grazing period, and the forage should have a lightly
grazed appearance. These results can be accomplished
more easily if a small number of animals is grazed for
a long period rather than a large number for a short
period. Livestock should be removed at the end of the
green-feed period if the site is to be used the following
fall or early in winter. When possible, livestock water-
ing places should be developed at intervals of 1 to 114
miles. Placing salt away from the watering places and
in less frequented areas helps to distribute livestock.
Salt should be removed when the forage has been prop-
erly grazed. The number of animals grazed in an area
and the season and degree of use can be controlled by
fences.

Seeding annual grasses and legumes is often desirable
in areas where the better forage species have been de-
pleted or when increased production is desired. The
seeding of hardinggrass on selected areas that receive 16
or more inches of rainfall annually lengthens the green-
feed period. Subterranean clover, Lana vetch, Blando
brome, and other annual plants are satisfactory for
seeding.

The fertility of these soils is moderate to high. Yields
of forage are increased by applying large amounts of
ammonium phosphate sulphate fertilizer in areas that re-
ceive 12 inches or more of rainfall annually. Fertilizer
should be applied before the first fall rains, and moderate
amounts should be applied each year to maintain high
production. The phosphate increases the winter hardi-
ness of forage plants. Because soil temperature is low
during the early part of the growing season, not enough
nitrogen is released for plants unless additional amounts
are applied. ILegumes respond to small amounts of sulfur
if other fertilizer is not used. If fertilizer is applied,
earlier forage readiness results, and the production, nutri-
tive value, and palatability of the forage are increased.
Maximum benefits are obtained if the fertilized plants are
properly grazed.

STEEP LOAMY SLOPES RANGE SITE

The very steep soils in this site have silt loam or silty
clay loam texture. Bedrock is at a depth of 20 to 36
inches. The Millsholm soils are slightly shallower but
have comparable productivity. The soils have moderate
to moderately slow permeability. The water-holding
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This site has a
The soils are—

capacity and fertility are moderate.
moderate potential for forage production.

(LpF2)  Los Gatos-Los Osos complex, 45 to 75 percent slopes,
eroded.  (Los Osos silty clay loam part.)

(LtF2) Los Osos silty clay loam, 45 to 75 percent slopes,
croded.

(MhF2) Millsholm silt loam, 45 to 75 percent slopes, eroded.

(SdF3)  Shedd silt loam, 45 to 75 percent slopes, severely

eroded.

When this site is at maximum production, about 70
percent of the vegetation consists of soft chess, wild oats,
needlegrass, pine bluegrass, filaree (not more than 30
percent), burclover, Spanish clover, tomeat clover, and
other desirable plants; about 20 percent consists of wild
barley, ripgut brome, annual fescue, lupine, wild carrot,
soapplant, and other less desirable plants; and about 10
percent consists of fiddleneck, tarweed, thistle, wild
mustard, and other undesirable plants. The surface soil
is protected with partly decomposed vegetation, and
there are many ungrazed and partly grazed plants left
after the grazing season.

Use and management.—The soils in this site are best
suited to grazing. Proper grazing management, how-
ever, is essential for the control of erosion and for maxi-
mum forage production.

Forage that is used during the green-feed period (usu-
ally March and April) should not be grazed until the
better grasses ave 4 to 6 inches high. Mechanical damage
results 1f plants are grazed when the soil is too wet.
TLivestock that ave grazed during the rest of the year
need supplemental protein feed to keep them in good
condition when the forage iz dry or not ready for
orazing.

Stubble 3 to 4 inches high should be left at the end of
the grazing period, and the forage should have a lightly
grazed appearance. These results can be accomplished
more eastly if a small number of animals is grazed for a
long period rather than a large nwmber of animals for a
short period. Livestock should be removed at the end
of the green-feed period if the site is to be used the
following fall or early in winter. Where possible, live-
stock watering places should be developed at intervals
of 1 to 114 miles. Placing salt away from the watering
places and in the less frequented areas helps to distribute
livestock, Salt should be moved when the forage has been
properly grazed. The number of animals and the season
and degree of use can be controlled by fences.

Seeding i desirable in areas where the better forage
species have been depleted or in areas that have been
accidentally burned over. Annuals, such as Lana vetch
and Blando brome, are satisfactory plants for seeding.
Fertilizing is not advisable on this site.

Estimated yields on range and pasture sites

Estimated potential production of herbage for range
and pasture sites, in favorable and less favorable years,
arve given in table 11. The estimates represent the air-
dry weight of herbage from unfertilized range and
pasture. They are based on studies of a limited number
of clippings made during favorable and less favorable
vears and on knowledge of the site. Ioxtremes in weather
conditions can cause even greater fluctuation in yields
than are shown in the table.

TasLe 11.—Estimated potential production of unfertilized
air-dry herbage
Favorable Less
Site years favorable
years
Lb. L.

Upland Terraces ... ___ 2, 400 1,200
Clayey Hills . ______ . e 3, 400 2, 000
Shallow Loamy Uplands I - 2, 400 1, 200
Steep Shallow Loamy Uplands_ ... __._ 2, 000 1, 000
Steep Upland Terraces. ... ____ 2, 200 1, 200
Steep Clayey Slopes_ _ .. S 3, 200 1, 800
Loamy Uplands. .- . ... ... __ 3, 000 1, 600
Steep Loamy Slopes. ..o 2, 600 1, 300

Engineering Interpretations of Soils *

This subsection presents soil information useful to
engineers, Much of the information is in tables 12, 13,
and 14. These tables are based on fieldwork done by soil
scientists of the Soil Conservation Service. The primary
emphasis during fieldwork was on soil characteristics
important to agriculture, but many soil features im-
portant in agriculture are also important in engineering.
For this reason, the soil survey report is useiul to en-
gineers, architects, contractors, and other nonagricultural
users. Some of the terms used by soil scientists, however,
ditfer from those used by engineers. These terms are
defined in the Glossary.

The engineering interpretations in tableg 12, 13, and
14 do not eliminate the need for sampling and testing
at sites selected for specific engincering works that in-
volve heavy loads and require excavation to depths
oreater than reported in this survey. Soil data in this
report apply to the developed soil and the underlying
layers to a depth, as a rule, of about 5 feet. Also, the
Inboratory tests were made on only a few soil samples
(see table 14). Nevertheless, the soil map and report
are useful in planning more detailed field nvestigations
and in indicating kinds of problems that can be expected.
Some examples will illustrate.

When road construction is planned, various so1l fea-
tures must be considered. Millsholm soils, for example,
are gently rolling to very steep and ave usually less than
20 inches deep to shale bedrock. Ior these soils, the
engineer can anticipate a need for excavating rock and
probably a need for large cuts and fills. The Pescadero
soil, in contrast, is in basins, is subject to a seasonal high
water table, and in some areas is ponded during the wet
season. Also, this soil is high in montmorillonite clays
and has a high shrink-swell potential. The engineer
knows that he faces a drainage problem on the Pesca-
dero soil, particularly during the wet season, and also
that he has a highly expansive clay as building material.

TFor the Shedd soils, there is a possibility that loss of
water will be large in reservoirs if the underlying bed-
rock is fractured. If an embankment is to be built on
these soils, it is important to know that they have low

4 This subsection was prepared by R. 8. Mruier, assistant State
conservation engineer, Soil Conservation Service.
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Tarrr 12.-—Brief description of the soils and

[Typical profile described is from

Depth
Soil Soil 1 Description of soil and site from
symbol surface
Inches

AaC Altamont elay, 3 to 15 percent slopes. About 2 feet of clay over 2 feet of calcareous silty clay 0-28

AaD Altamont clay, 15 to 30 percent slopes.* underlain by fine-grained sandstone and shale; 28-50

AmEZ2 Altamont clay, moderately deep, 30 to 45 percent slopes, drainage good; depth to bedrock ranges from 1% to 50+

eroded. 5 feet; occur on rolling to steep uplands.

AmF2 Altamont clay, moderately deep, 45 to 75 percent slopes,

eroded.

ArD Altamont rocky clay, moderately deep, 7 to 30 percent

slopes.

AzD Azule clay loam, 3 to 30 percent slopes.* About 2 feet of clay over moderately fine textured 0-25

AzE2 Azule elay loam, 30 to 45 percent slopes, eroded. terrace mafterial; drainage good; occur on gently 25+

AzF2 Azule clay loam, 45 to 60 percent slopes, eroded. rolling to very steep terraces.

Cc Clear Lake clay, 0 to 3 percent slopes. About 3 feet of clay over 1 foot of ealearcous clay 0-36

CdA Clear Lake clay, drained, 0 to 3 percent slopes.* underlain by calcareous silty clay; drainage moder- 3648

CdB Clear Lake clay, drained, 3 to 7 percent slopes. ately good to imperfect; occur in nearly level to 48-65+
gently sloping basins; subsoil contains gypsum
seams.

CoC2 Cotati fine sandy loam, eroded.* About 1 foot of fine sandy loam over 1 foot of loam 0-27
underlain by 2 feet of clay on shattered sandstone;
drainage imperfect; occurs on moderate to strong 27-49
slopes. 49

DaA Danville silty clay loam, 0 to 3 percent slopes. More than 6 feet of well-drained silty clay loam; occur 0-80+-

DaB Danville silty clay loam, 3 to 10 percent slopes.* on nearly level to moderately sloping alluvial fans
and low terraces.

DbC Diablo clay, 7 to 15 percent slopes. About 24 feet of silty clay over 2 feet of caleareous 0-6

DbD Diablo clay, 15 to 30 percent slopes. silty clay loam underlain by fine-grained sandstone 6-32

DbE2 Diablo clay, 30 to 45 percent slopes, croded.* and shale; drainage is good; occur on gently rolling 32-50

DmF?2 Diablo clay, moderately deep, 45 to 60 percent slopes, to steep uplands; depth to rock ranges from 1% to 5 50

eroded. feet.

DvC Diablo clay, very deep, 3 to 15 percent slopes.

DvD2 Diablo clay, very deep, 15 to 30 percent slopes, eroded.

DvE2 Diablo clay, very deep, 30 to 45 percent slopes, eroded.

DvF2 Diablo clay, very deep, 45 to 60 percent slopes, eroded.

GaE2 Gaviota rocky sandy loam, 5 to 40 percent slopes, | About 1 foot of rocky sandy loam underlain by hard 0-11

eroded.* sandstone; drainage somewhat excessive; occur on 114

GaF2 Gaviota rocky sandy loam, 40 to 75 percent slopes, strongly sloping to very stecp uplands; depth to rock

eroded. ranges from ¥4 foot to 2 feet,

HnF2 Henncke rocky loam, eroded.* About 1 foot of rocky loam underlain by weathered 0-15
serpentine; drainage somewhat excessive; occurs on 15+
very steep uplands; depth to rock ranges from a few
inches to several feet.

LaC Linne clay loam, 3 to 15 percent slopes. About 3 feet of calcareous clay loam underlain by cal- 0-36

LaD Linne clay loam, 15 to 30 percent slopes.* careous sandstone; drainage good; occur on gently

LaE2 Linne clay loam, 30 to 45 percent slopes, eroded. sloping to very steep uplands; depth to rock ranges 36+

LcF2 Linne clay loam, shallow, 45 to 75 percent slopes, eroded. from 1 to 4 feet.

Lg Livermore gravelly loam. About 215 feet of gravelly loam on 214 feet of very gravelly 0-30
loamy coarse sand; drainage somewhat excessive; 30-60+
oceurs on nearly level to gently sloping fans and low
terraces; gravel makes up 20 to 40 percent of the soil.

L.m Livermore very gravelly coarse sandy loam.* About 3 feet of very gravelly coarse sandy loam; other- 0-34
wise similar to Livermore gravelly loam; gravel makes
up 40 to 75 percent of the soil. 3460+

See footnote at end of table.
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their estimated physical and chemical properties

the soil marked by an asterisk]
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Classification Percentage passing sieve—
Available
Permeabilityl  water Reaction | Shrink-swell
No. 4 | No. 10 | No. 200 capacity potential
USDA texture Unified AASHO (4.76 (2.0 (0.074
mim.) mm.) mm.)
Inches per Inches per
) hour inch of depth pH

Clay e CH. ... __ AT 98-100 | 98-100 | 90-95 0. 05-0. 2 0. 167 6. 5~7. 8 | High.
Silty elay oo CH__ ... A~7______.1 98100 | 98-100 | 90-95 0. 05-0. 2 . 167 7.4-8 5 | High.
Sandstone and shale_ | e e e e e
Clay . ot CL—1_...:: A-6_ .. .- 95-100 | 80-90 70-80 0. 05-0. 2 . 167 6. 1-6. 5 | High.
Gravelly elay loam ... CL-1___... A4 L 70-80 60-70 50-60 0.2-0. 8 . 150 6. 1-6. 5 | Moderate.
CloY el CH .. A-T_ 98100 | 98-100 | 90-100 0. 05-0. 2 . 183 6. 5~7. 8 | High.
Clay o CH._._.... A7 90-100 | 80-90 70-80 0. 05-0. 2 . 167 7. 8-8 2 | High.
Siltvelay_ ... CH. ..~ AT 1 95-100 | 95-100 | 60-80 0. 05-0. 2 150 7. 8-8 2 | High.
Fine sandy loam and MY . A4 98-100 | 90-98 5060 0.8-2. 5 125 5. 6-6. 0| Low.

loam.
Clay . oo ) & S AT 098-100 | 98-100 | 90-100 |<0. 05 L 167 5. 6-6. 0 | High.
Shattored Sandston e o ol o o e | e e o S
Silty elay loam_ ... Cl-2__..__ A6 oo 98-100 | 98-100 | 90-95 0. 05-0. 2 . 167 6. 1-7.4 | Moderate.
(0] 1) CH___ ... A-T ol 100 100 | 90-100 0. 05-0. 2 . 167 6.1-7.4 | High.
Silty elay_ o CH_. _____ AT 100 100 1 90-100 0. 05-0. 2 167 7.4-7. 8 | High.
Silty elay loam_ .. ____ . ChLio. o AT .. 100 100 90-100 0.2-0. 8 150 7. 8-8.2 | Moderate.
Sandstone and shale. . _ .1 __._ I D O SOUO U U URTU ST SR P
Sandy loam. oo SWo___ Lo A1 oo 60-100 | 50-80 15-25 2.5-5.0 . 083 6. 0-6.5 | Low.
SandSbOne - o e e e S o
loam _ oo Low.
Wenthered serpentine. ...
Clay loam_______ . __ Clio ... A6 .o 98-100 | 98-100  80-90 0.2-0. 8 167 7.9-8.2 | Low.
Sandstone . o o o - [ FUURER RO P e e
Gravelly loam _______....| GM_____._ A=l . 30-50 20~50 10-25 2.5-5.0 104 6.1-7. 4 | Low.
Very gravelly loamy coarse | SW or GW_ A-1._______1 6070 20-50 0-10 5. 0-10. 0 . 083 6. 1-7.4 | Low.

sand.
Very gravelly coarse GM_ ... AT e 30-50 20--50 10-25 5. 0-10.0 . 083 6. 1-7.4 | Low.

sandy loam.
Gravelly loamy coarse SWor GW_ A-1______ .. 60-70 20-50 0-10 5.0-10. 0 . 083 6. 1-7.4 | Low.

sand.
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Soil Soil ¢
syvmbol |
|

LoE2 Lobitos shaly loam, croded.*

LpE2 Los Gatos-Los Osos complex, 30 to 45 percent slopes,
eroded.*

LpF2 Los Gatos-Los Osos complex, 45 to 75 percent slopes,
eroded.

LsC Los Osos loam, seeped variant, 3 to 15 percent slopes.*

LtD Tos Osos silty clay loam, 7 to 30 percent slopes.®

1tE2 Los Osos silty clay loam, 30 to 45 percent slopes, eroded.

LtF2 Los Osos silty clay loam, 45 to 75 percent slopes, eroded.

LuD Los Osos and Millsholm soils, 7 to 30 percent slopes.

Luk?2 Los Osos and Millsholm soils, 30 to 45 percent slopeg, |
eroded.

MhE2 Millsholm silt loam, 30 to 45 poreent slopes, croded.*

MhF2 Millsholm silt loam, 45 to 75 pereent slopes, eroded.

PaE2 Parrish gravelly loam, 30 to 45 percent slopes, eroded.*

PaF2 Parrish gravelly loam, 45 to 75 percent slopes, eroded.

PcD Perkins loam, 3 to 30 percent slopes.*

PcF2 Perkins loam, 45 to 75 percent slopes, eroded.

Pd Pescadero clay.*

PgA Pleasanton gravelly loam, 0 to 3 pereent slopes. *

PgB Pleasanton gravelly loam, 3 to 12 percent slopes.

PoC2 Positas gravelly loam, 2 to 20 percent slopes, croded.*

PoE2 Positas gravelly loam, 20 to 40 percent slopes, eroded.

PoF2 Positas graveliy loam, 40 to 60 percent slopes, eroded.

PtB2 Positas gravelly loam, thick surface, 2 to 10 percent
slopes, eroded.

Re Rincon loam, 0 to 3 pereent slopes.

RdA Rincon elay loam, 0 to 3 percent slopes.*

RdB Rineon clay loam, 3 to 7 percent slopes.

Rh Riverwash.

TaBLE 12.—Brief description of the soils and their

Deseription of soil and site

Depth
from
surface

See footnote at end of table.

About 1 foot of shaly loam over 2 fect of shaly light clay
loam wunderlain by shattered diatomaceous shale;
drainage is good; oceurs on rolling to steep uplands;
depth to rock varies considerably in short distances.

The Los Gatos soils consist of about 1 foot of loam over
215 feet of heavy loam underlain by hard sandstone:
drainage good to somewhat excessive: on steep and
very steep uplands; depth to rock from 1 to 4 feet.

For Los Osos soils, see Los Osos silty clay loam.

About 2 feet of loam on 1% feet of sandy clay loam
underlain by sandstone; drainage is imperfect to
moderately good; occurs in gently to strongly sloping
upland valleys; depth to rock ranges from 3 to 6
feet; subject to high water table.

About 2% feet of well-drained silty clay loam under-
lain by shale; drainage good to somewhat exeessive;
oceur on rolling to very steep uplands; depth to rock
ranges from 18 to 48 inches.

. For Los Osos soils, see Los Osos silty clay loam.

For Millsholm soils, see Millsholm silt loam.

About 2 feet of siltloam on shale; drainage good to some-
what excessive; on gently rolling to very steep uplands.

About 1 foot of gravelly loam on 2 feet of gravelly clay
loam underlain by shattered shale: drainage good;
occur on steep to very steep uplands; depth to rock
ranges from 1 to 4 feet.

- About 1 foot of Joam over 2 feet of gravelly clay loam

undertain by 2 feet of very gravelly clay loam: drain-
age good to somewhat excessive; oceur on strongly
sloping to very steep high terraces.

About 2V feet of clay on 3% feet of calcarcous clay
loam; drainage imperfeet; oceurs on nearly level
basin rims; subject to high water table and some
ponding during wet season; saline-alkali soil.

About 2 feet of gravelly loam over 3 feet of gravelly
clay loam underlain by 1 foot or more of gravelly
silt loam; drainage good; occur on nearly level to
moderately sloping fans and terraces.

About 1 foot of gravelly loam over 13 feet of clay over
2 feet of heavy loam underlain by many fect of
gravelly sandy clay loam; drainage good to excessive;
oceur on nearly level to steep uplands; coarse
gravel and cobbles throughout the soil profile.

About 1 foot of clay loam over 3 feet of clay over clay
loam many feet deep; drainage good: occur on
nearly level to gently sloping broad alluvial fans.

Very gravelly or stony material along water courses; |

nearly level to gently sloping.

i

Inches
0-24
24-38
38+

0-11
11-42
424-

0-20
20-41
41+

0-30
30+

0-20
20

0~13
13-36
36+

0-10
10-33

33-65--

0-30

30724

0-11
11-29
20-54

54

0-16
16-52

52-60+




ALAMEDA AREA, CALIFORNIA

estimated physical and chemical properties—Continued

Classification Percentage passing sieve— ;
_ Available
Permeability water Reaction | Shrink-swell
No.4  No. 10 | No. 200 capacity potential
USDA texture Unified AASIIO (4.76 (2.0 (0.074
mm.) mn.) mm.)
Inches per Inches per
hour inch of depth pl
Shaly loam __ ... _.. ML_ . __ A4 _______ 95-100  95-100  50-60 0. 8-2. 5 0. 150 5.1~5. 5 | Low.
Shaly light clay loam . ML_____ | A-4____. .. 08-100 | 95-100  70-80 0. 8-2.5 150 5.1-5. 5 | Low.
Diatomaeccous shale . __ | oo AU SN S U e
Toam_ oo | MI-CL.__._ A-4 . __| 98100 90-100 = 70-80 0.82.5 167 6. 1-7.4 | Low.
Heavy loam ... ___ CL_ 0 A=6______.1 98100  95-100 | 70-90 0.82.5 175 6. 1-7.4 | Low.
Sandstone. . o e e e U DS SN RN RUURURR SRR TP PR
Toam oo o ML .. ... A4 Lo 98-100 | 90-100 | 50-60 0. 8-2. 5 167 5.5-6.0 | Low.
Sandy clay loam ... .| CL. ... A-6__ . 98-100 | 98-100 | 70-90 0.2-0.8 175 5.1-6.0 | Moderate.
Sandstone . . oo oo e e SR UGS R
Silty clay loam..._____. | ML-CL_..- A6 98-100 | 98100 | 70-90 0.2-0.8 167 5.5-6. 5 | Moderate.
Shale_ o S DRI DRONOUUIRP U PR U A R AU PR
Silt loam_ - 0o ool | M L»CL_”J Ab_ 100 98100, 70-90 0.8-2. 5 150 5.6-06.0 1 Moderiite.
Shade. o e . [ T S UAUOUUUPT: FROUUUPR NP U P
Gravelly loam________.__ | SCLo__ A2 I 95-100 80-90 | 25-35 0.8-2.5 . 125 5. 5-6.5 | Low.
Gravelly clay loam_____ -} 8Cor CL._l A-6______.] 85100 | 75-100 40-60 0. 05-0. 2 L1850 | 4.6-5.5 1 Moderate.
Shattered shale_. . e e SR DUV RS USSR JUR
|
Yooam oo ML CA4 0 95=100 1 95-100 | 50-65 0.8-2. 5 167 5.5-6.0 | Low.
Gravelly elery loam and elay, SC___ ... . A-4___.____ 60-90 50-80 35-50 0.2-0.8 150 6.1-6.5 | Moderate.
Very gravelly clay loam. | GC___._. A2 50-80 30-50 15-30 0.2-0.8 125 7.4-7.8 ¢ Low.
|
Clay_ - ____. b CH L A=7__ 1 95-100 | 95-100 | 80-95 [<C0.5 150 7.9-8.2  High.
Clayloam . ... .. CLi_ - _._ A4 08—100 | 95-100 | 70-80 0. 05-0. 2 150 7.9-8. 2 | Moderate.
Gravelly loam_._ ... 3 SCo A-2___. _. 7080 1 6070 | 25-30 0. 8-2. 50 L1501 6.1-7.4 © Low.
Gravelly clay loam._.___ SCo A9 ___.___| 65-75 | 50-60 | 20-30 0. 2-0. 8 .167 + 6.6-7.4 . Moderate.
Gravelly silt loam___ . _ I SCo o A2 7585 65-75 20-30 0.2-0. 8 . 167 7.4-7.8 | Low.
Gravelly loam___.______.) MLor CL...| A-6.__.__. 90100 | 85-90 70-80 0.82.5 . 083 5.5-6.0 1 Low.
Clay | CH_.. . A=T . __090-100 | 90-100 @ 70-90 1<0.05 . 150 5.5-7.8 | High.
Heavy loam_ . __..__._ CCLorMIL__| A-6.__ _ L 98-100 | 95-100 | T0-85 0. 2~-0. 8 . 150 7.8-8.2 | Moderatc.
Gravelly sandy clay loam.} GM__ .. __ A-2 ___ 40-50 30-45 20-30 0. 05-0. 2 . 126 7.4-7.8 | Low.
Clavloam__ ... ... | MLor CL.. A-4 1 98-100 | 95-100  70-80 0.2-0.8 150 7.0 Moderate.
Clay oo JCH_ ...____ A7 ... 90-100  85-100 | 70-90 0. 05-0. 2 . 167 7.0-7.5  High.
Clay loam . _____._____ - MLorCL... A-4__.__. . 08—100 | 95-100 | 70-80 0.2-0. 8 . 167 7.8-8.2  Moderate.
|
Sand and gravel __._.___.] GP____._._ A-1._ . .. 10-25 0-5 -2 10. 0 <. 042 6. 6-7.3 Low.
1 | i




SOIL SURVEY SERIES 1961, NO. 41

TaBLE 12.—Brief description of the soils and their

Depth
Soil Soil ¢ Description of soil and site from
symbol | surface
. Inches

Sa San Ysidro loam.* | About a foot of loam or silt loam over 2 feet of clay 0-16
over 3 feet or more of silty clay; drainage moderately 16-34
good; occurs on nearly level to undulating valley floors 3460+
and old fans.

SdD2 Shedd silt loam, 15 to 30 percent slopes, eroded. About 24 feet of calcareous silt loam derived from 0-32

SdE?2 Shedd silt loam, 30 to 45 percent slopes, eroded.* weakly cemented, fine-grained lacustrine sediments; 32+

SdF3 Shedd silt loam, 45 to 75 percent slopes, severely croded. drainage good to somewhat cxcessive; oceur on strong-
ly sloping to steep uplands; depth to cemented
material ranges from 1 to 3 feet.

St Solano fine sandy loam.* About 14 foot of fine sandy loam over 5 feet and more 0-6
of elay loam; drainage imperfeet; oceurs on nearly 6-60+
level to gently sloping basin rims and stream
terraces; slightly to strongly saline-alkali.

Sl Sunnyvale clay loam. About 114 feet of clay loam over 2 feet of silty clay 0-18

Sm Sunnyvale clay loam over elay.* underlain by clay; drainage poor to imperfect; occur 18-42

Sn Sunnyvale clay loam, drained. on level to gently sloping flood plains; highly calcar- 42-66 -+
eous; Sunnyvale clay loam subject to intermittent
high water table.

So Sycamore silt loam.* More than 5 feet of calearcous silt loam: oceurs on 0-60+-
nearly level to gently sloping alluvial fans and
valley floors; drainage moderately good.

Sy Sycamore silt loam over clay.* Same as Sycamore silt loam but underlain by elay at 0-36
a depth of about 3 feet; subject to intermittent high 36-60-+
water table.

VaE?2 Vallecitos rocky loam, 30 to 45 percent slopes, eroded.® | About 1% foot of gravelly loam over 1 foot of clay loam 0-6

VaF2 Vallecitos rocky loam, 45 to 75 percent slopes, eroded. derived from fine-grained sandstone; drainage good to 6-16
somewhat excessive; oceur on steep to very steep uplands. 164

YmA Yolo loam, 0 to 3 percent slopes.* About 1} feet of loam on 24 fect of fine sandy loam 0-16

YmB Yolo loam, 3 to 10 percent slopes. and very fine sandy loam over many feet of loam; 16-46

Yr Yolo gravelly loam, 0 to 3 percent slopes. drainage good; occur on nearly level to moderately 46-60+

Ys Yolo sandy loam, 0 to 3 percent slopes. sloping valley floors and fans.

Yo Yolo loam over gravel, 0 to 3 pereent slopes. Same as Yolo loam, 0 to 3 percent slopes, but is under- 0-24
lain by gravel at a depth of 2 to 3 feet. 24+

Za Zamora silt loam, 0 to 4 pereent slopes. About 1% feet of silty clay loam over 244 feet of heavy 0-18

Zc Zamora silty clay loam, ( to 3 percent slopes.* clay loam over clay loam; drainage good; occur on 18-50
nearly level to gently sloping alluvial fans.

50-60

! Because Gravel pit (Gp) and Rock land (RoF) are variable, their properties were not estimated.




ALAMEDA -AREA, CALIFORNIA

estimated physical and chemacal properties—Continued

Classification Percentage passing sieve—
. Available
Permeabilityl  water Reaction | Shrink-swell
No.4 | No. 10 | No. 260 capacity potential
USDA texture Unified AASHO (4.76 (2.0 (0.074
mim.) mm.) mm.)
Inches per Inches per
hour inch of depth pH

Loam to silt loam:_ . _____ ML or CL_.j A-4___ ... 98-100 | 95-100 | 60-70 0.8-2.5 0. 125 5.5~6. 0| Low.
Clay e CH_ _____. . A=7_______ 1 90-100 | 85-100 70-90 | <0.05 . 150 7.0-8 2 : High.
Silty elay__ .o __ CH. ... A-T______ 1 95-100 | 95100 60-70 0. 05-0. 20 . 167 7.8-8 2 | High.

Silt loam - cooooloooiool ML or CL__| A—4__.____.] 98-100 | 95-100 75-85 0.8-2.5 125 7.9-8.2 | Low.
Cemented sediments . . | oo oo e e e

Fire sandy loam___.___:_ SCooio.. A4 o o2l 95-100 | 90-95 4050 0.8-2.5 083 5.6-6. 0 | Low.

Clay loam__.._____.... ML or CI,._, A-6 or A=7_ 98-100 | 95-100 80-90 0. 5-0.8 . 083 7. 0-9. 0 ; Moderate.
Clay loam___ ... ... MLor CL__| A=6__.__:__| 98-100 | 95-100 | 80-90 0.8-2.5 150 | 7.9-8.2 | Moderate.
Silty elay. - _______ CH . ____. A=T_ .. 80-90 60-70 60-70 0. 2-0. 8 167 7.9-8. 2 | High.
Clay o CH _._.._.. AT 1 95100 | 95-100 80-90 0. 05-0. 2 167 7. 9-8. 2 | High.

Silt loam oo MLorCL..) A—4 _______ 98-100 | 95-100 80-90 0.8-2.-5 150 7.9-8.2 . Low.

Silt loam .o .l MLor CL_.l A4 _.oo- | 98100 | 95-100 80-90 0.8-2. 5 150 7.9-8. 21 Low.

Clay oo CH_. ... 0 AT7____....| 95-100 | 95-100 80-95 0. 05-0. 2 167 7.9-8.2 | Iligh.
Gravelly loam._ .. ________ GM__ ... A2 .| 40-50 2035 1025 0.82.5 125 6. 1-6. 6 | Low.

Clay loam_.___.._ ... _.___ CLor ML_.| A—6______.__| 80-90 60-95 5065 0.2-0. 8 125 6. 6-7. 3 | Low.
Sandstone___.._ . __ o ] et e e

Toam_._ . _____.____ CLor CL-ML| A~4________| 98-100 | 95-100 6075 0.8-2. 5 167 7. 4-7.8 | Low.

Fine sandy loam_________ SM________ A-4_____ 1 90-100 | 6585 35-50 0.8-2. 5 142 7. 8-8.2 | Low.

D012 ¢ N ML or CL__| A-4__ 98100 | 95-100 60-75 0.8-2.5 . 167 7.8-8. 2 | Low.
Loam: ... ML ... A4 ______ ] 98100 | 95-100 70~80 0. 8-2. 5 . 167 7.4-7.8 | Low.
Gravel _ . . ______._.__ SM_____.___ A-1_ 35-50 25-40 15-25 >10.0 042 7.4-7.8  Low.
Qilty elay loam .1 CL________ A-4______ ] 98-100 | 95-100 80-90 0.2-0. 8 0167 7.4-7. 8 . Moderate.
Heavy clay loam_ . ______ Clio ... A-6_____ . _| 95-100 | 95-100 85-95 0.2-0. 8 . 175 7.9-8.2 Z\Iodorat{z

to high.

Clay loam_______ . ___._. Clao_____._ A-6._._____| 90-100 | 80-90 70--80 0.2-0. 8 183 7.9-8.2 )’Iodcl‘f;ce.




SOIL SURVEY SERIES 1961, NO., 41

TanLE 13.—Interpretation of

Soil features affecting engineering practices

Soil series

Road location

Farm ponds and reservoirs

leservoir area

Altamont (AaC, AaD, AmE2,

ArD).

AmF2,

Azule (AzD, AzE2, AzF2)_ ...

Clear Lake (Cc, CdA, CdB)

Cotati (CoC2)_ .. .. .

Danville (DaA, DaB)_.__

Diablo (DbC, DbD, DhEZ,
DvD2, DvE2, DvF2).

DmF2, DvC,
Gaviota (GaE2, GaF2) . .
Gravel pit (Gp)o_... .. .. _.
Henneke (HnF2). . _

Linne (LaC, LaD, LaE2, LeF2y_.

Livermore (Lg, Lm)_._....

Lobitos (LoE2) __ .

Los Gatos (LpE2,0 LpF20) ..
Los Osos (LtD, LtE2, LtF2, LpE2? LpF2,2

LuD,? LuE23).
Los Osos, seeped variant (LsC)

Millsholm (MhE2, MhF2, LuD* LuE2%)___
Parrish (PaE2, PaF2)____

Perkins (PcD, PcF2) ... ..

Pescadero (Pd) . __ ... ___. ..

Pleasanton (PgA, PgB)_____.

See footnotes at end of table,

Steep, hilly, mountainous to rolling relief; underlying
bedrock is shale and fine-grained sandstone; rock
outerops arc common.

Gently roliing to very steep terraces; formed in moder-
T o) = - > . ’ .
ately fine-textured semiconsolidated material.,

Nearly level basin arcas formed in fine-grained alluvium
from sedimentary rock.

Moderately sloping to strongly sloping mountainous
relief; bedrock 1s soft sandstone and shale.

On nearly Ievel to slightly sloping fans and terraces; sub-
stratum consists of grayvish brown, neutral silty clay.

Rolling to very steep mountainous relief; formed in soft
interbedded shale and fine-grained sandstone; subject
to local landslips.

Steep, mountainous relief; very shallow to hard sand-
stone bedrock; frequent outerops of parent rock.

Not guitable for road location; subject to flooding from
overflow,

~teep, hilly to mountainous relief; mueh severe erosion.

Hilly relief; underlying materials are
steeper slopes may be unstable; some
slips.

Nearly level to sloping relief ; moderately steep slopes in
places; somewhat excessively drained; some cobbles
and stones throughout the profile in places.

usually soft;
areas of land-

Rolling to steep, mountainous relief; very shallow to
bedrock in some areas; underlying material may be
highly fractured; bankslopes are highly suseeptible to
crosion.

On very steep mountainous uplands; sandstone bedrock
at depth of 12 to 48 inches.

Strongly sloping to very steep mountainous uplands;
grayish-brown shale bedrock at depth of 18 to 48 inches.

In gently to strongly sloping upland valleys; soft sand-
stone bedrock at depth of 41 inches; may have high
water table in winter through early summer.

Gently rolling to very steep mountainous uplands; 12
to 26 inehes to shale bedrock.

Steep to very steep mountainous relief; shallow over
shattered shales and fine-grained sandstone bedroek;
frequent rock outerops.

Gently sloping to very steep relief; deep gravelly clay
loam soile.

Nearly level relief; consists of elay that is high in mont-
morillonite; basin soils that are subject to seasonal
or perched high water table; ponded areas in wet
seasons,

Nearly level to sloping relief on low terraces and fans. _

Moderate scepage can be expected;;
particularly if rescrvoirs are lo-
cated on the shallow phase.

Moderate scepage rate.

Low seepage rates. o0 __ .

Seepage losges should be moderate
to high; bedrock is shattered.

Low seepage rates_ ... .

Low to moderate seepage rates;
shale and sandstone bedrock at
depth of 18 to 60 inches.

Moderate seepage rate. .

High scepage rate __ .
Low seepage rate. ... ..l
Low seepagerate._ .. ..
High seepage rate_ _ .

Moderate seepage rate; bedrock is
shattered shale,

High seepage rate. .. .. _____ ...
Moderate scepage rate. . ..o

Moderate scepage rate. .

Moderate

Moderate to low seepage rate;
shattered shale and sandstone.

Moderately low scepage rate_ . __ .
i)

Low seepage rate_ ... _______.
(=3

Moderate to moderately low seep-
age rate.




ALAMEDA AREA, CALIFORNIA

engineering properties of soils

(1]
~I

Soil features affecting engincering practices—Continued

Farm ponds and reservoirs—Continued

Embankments

ITvdrologic soil
group

Remarks

Moderate to high resistance to settlement cracking; high post-con-
struetion settlement and high deformability; high resistance to
piping.

Moderate resistancee to settlement cracking; moderate resistance to
piping; moisture-density control is important.

ITigh resistance to settlement eracking: high post-construction settle-
ment but high deformability; high rvesistance to piping.

Moderate to high resistance to settlement cracking; moderate re-
sistance to piping.

Moderate to high resi
sistunce to piping;

tance to settlement cracking; moderate re-
high post-construction scttlement.

igh resistance to settloment eracking; high resistance to piping;
high post-construction settlement; high deformability.

Low resistance to settlement cracking; very susceptible to piping;
moisture-density eontrol very important.

Suseeptible to piping; material would bulk from bank yardage to fill
yardage.

Suseeptible to piping and to sctilement cracking; moisture-density
control is important.

Tligh resistance to piping and settlement eracking; high post-con-
struction settlement; material is deformable.

Low resistance to settlement eracking; susceptible to piping; mois-
ture-density contrel is important; may bulk from bank yardage to
fill yardage.

Low resistance to settlement eracking; moisture-density control is
important; low resistance to piping.

Moisture-density control is important; low resistance to scttlement
cracking; susceptible to piping.

Low resistance to settlement cracking; susceptible
ture-density control is important.

Low resistance to settlement cracking; susceptible
ture-density control is important.

to piping; mois-

to piping; mois-

T.ow resistance to settlement cracking; susceptible
ture-density control is important.

Moderate resistance to settlement eracking and piping; moisture-
density control is important.

to piping; mois-

Moderate to high resistance to settlement eracking and piping; mois-
ture-density control is important.

Iligh resistance to settlement eracking and piping; material has high
deformability; moisture-density control is moderately important.

Moderate resistance to settlement eracking; susceptible to piping;
moisture-density control important.

Tn some areas the surface soil may be slightly
aleareous; severe limitations for septic tank
leach lines.

Surface soils are slightly acid; subsurface ma-
terial may be calearcous in some areas; scvere
limitations for septic tank leach lines.

Subsoil is highly ealearcoug: severe limitations
for septie tank leach lines.

Yevere limitations for septic tank leach lincs.

The parent material is slightly -calearcous in
some areas; severe Hmitations for septic tank
leach lines.

Calearcous; severe limitations for septic tank
leach lines.

These soils are generally shallow and roc!
limitations for septie tank leach lines.
Suitable as a source of sand and gravel.

| severe

These soils provide a moderate to large amount
of silt if allowed to erode; severe limitations
for septic tank leach lines.

Severe limitations for septie tank leach lincs.

May be slightly acid in places; contains 20 to 60
percent gravel; slight limitations for septic
tank leach lines; the texture ranges from very
gravelly sandy loam to very gravelly loam;
suitable as a source of sand and gravel but
material may nced crushing and washing.

Strongly acid; severe limitations for septic tank
leach lines; moderate in silt production.

Soil is acid throughout; severe limitations for
septic tank leach lines.
Severe limitations for septie tank leach lines.

Soil becomes more acid with depth; severe limi-
tations for septic tank leach lines.

Yevere limitations for septic tank leach lines.

Acid in the subsoil; severe limitations for septic
tank leach lincs.

Acid in the upper profile; severe limitations for
septic tank leach lines.

Salt and alkali content moderate to high in
most soils; severe limitations for septic tank
leach lines.

Slightly acid to mildly alkaline; severc Hmita-
tions for septic tank leach lines.
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SOIL SURVEY SERIES 1961, NO. 41

TaBLE 13.—Interpretation of engineering

Soil series

Soil features affecting engineering practices

Road location

Farm ponds and reservoirs

Reservoir area

Positas (PoC2, PoE2, PoF2, PtB2)

Rincon (R¢, RAA, RdB)__--_____ ...
Riverwash (Rh).._.____.____.
Rock land (RoF)._.____._ ...

San Ysidro (Sa)e oo

Shedd (SdD2, SdE2, SdF3)

Solano (Sf).. ... ____..

Sunnyvale (SI, Sm, Sn)__._._

Sycamore (So, Sy)

Vallecitos (VaE2, VaF 2o ..

Yolo (YmA, YmB, Yo, Yr, Ys)

Zamora (Za, Zc)

| On nearly level valley floor; deep elay to silty clay soil

Nearly level to very steep high terraces

On nearly level valley floors; the finer textured goils may
contain some montmorillonite clays.
Subject to stream action in wet season._______ . ____..

Consists of steep, eroding, roeky slopes__________.____

Steep, hilly relief; soils are generally shallow and eroded;
steeper slopes are somewhat unstable; some areas
susceptible to landslips.

Nearly level relief; some areas hog=wallowed microrelief

Nearly level relief; some areas have an intermittent
high water table; subject to occasional flooding.

In nearly level flood plains; usually has seasonal high
water table; finer textured soils contains moderate
amounts of montmorillonite clays.

Steep, hilly to mountainous relief; steeper slopes are
somewhat unstable and are susceptible to landslips.

Nearly level to sloping; consist of flood-plain and valley
fill,

In nearly level flood plains_... ... o .o,

Very low scepage rate._ .. ____

Low secepagerate.... . ____
High seepagerate. ... . __
Low seepage rate. ... ... .. ...
Moderate to high seepage rate:
underlying material may be
fractured and porous.
Moderately slow to low seepage

rate.

Low "to moderately low seepage
rate.

Low seepage rate; coarser textured
soils underlain by sandy mate-
rials in places.

Low seepagerate_. . ____________

Low seepagerate. .. ___.____.___ .
=3

Low seepage rate. . ______.___.

! Los Gatos part of Los Gatos-Los Osos complex.
? Los Osos part of Los Gatos-Los Osos complex.

* Los Osos part of Los Osos and Millsholm soils.
* Millsholm part of Los Osos and Millsholm soils.




ALAMEDA 'AREA,

properties of soils—Continued

CALIFORNIA

Soil features affecting engineering practices—Continued

Farm ponds and reservoirs—Continued

Embankments

Hydrologic soil
group

Remarks

Moderate to-high resistance to settlement cracking and piping;
moisture-density control important.

Has intermediate resistance {o piping and is susceptible to settlement
cracking; moisture-density control important.

Suseeptible to piping; material would bulk from bank yardage to fill
vardage.

Very high resistance to settlement cracking and to piping; high post-
construction scettlement and deformability.

Ias low piping resistance and high susceptibility to settlement crack-
ing; moisture-density control important.

Has Jlow piping resistance “and high susceptibility to settlement
cracking; moisture-density control is important.

The material in the upper 18 inches has low piping resistance and
high susceptibility to-settlément eracking; moisture-density con-
trol is important; material below 18 inches has high piping resist-
ance and low susceptibility to settlement cracking.

Intermediate susceptibility to piping and settlement cracking;
moisture-density control important.

ITigh resistance to piping and scttlement cracking; material is very
deformable.

Material in the upper 54 inches is susceptible to piping and seftle-
ment  cracking; moisture-density control important; material
below 54 inches might bulk from bank yardage to fill yardage.

Material in the upper 30 inches susceptible to piping and settlement
eracking; moisture-density control is important; material below
30 inches has high resistance to piping and settlement cracking.

Medium acid to moderately alkaline; severe lim-
itations for septic tank leach lines.

These soils ‘have slow permeability ; severe lim-
itations for septic tank leach lines.
Suitable as a source of sand and gravel.

Usually produece moderate amounts of silt if
unprotected.

Medium acid to moderately alkalin
itations for septic tank leach lines.

Steeper, severely eroded arcas of these soils
produce a moderate amount of silt if they are
allowed to erode; severe limitations for septic
tank leach lines.

Slight erosion hazard; some areas are saline-
alkali; severe limitations for septic tank leach
lines.

evere lim-

Moderately alkaline; severe limitations for septic
tank leach lines.

Concentrations of alkali moderate to severe in
some areas; moderate to severe limitations for
septic tank leach lines.

Some arcas of these soils may be rocky and have
numerous rock outcrops; soils are gencrally
shallow; severe limitations for septic tank leach
lines.

Some areas of these soils are gravelly; subsoils
extremely gravelly in some places; slight
limitations for septic tank leach lines.

Severe limitations for septic tank leach lines.
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Tasre 14.—FEngineering

[Tests performed by the California Division of Highways with procedures given

Moisture-density !
Soil name and location Parent material California Depth Horizon
report No. Maximum | Optimum
dry density] moisture
Altamont clay: Inches Lb. per cu. fl. Percent
750 feet K. and 2,250 feet 8. of N'W cor. of | Interbedded fine-grained 60-566 0-7 All 111 15
see. 19, R. 3 K., T. 2 5. sandstone and shale. 60-560 19-28 Al3 106 17
60-563 37-50 Cea 109 18
Diablo cqu
1,325 feot T, and 275 feet N, of SW cor. of | Interbedded fine-grained 60-564 0-6 All 105 18
see. 25, RO E, T T2 s, sandstone and shale. 60-559 26-32 Al4eca 109 16
60--561 42-50 Cea 117 14
Millsholm silt loam: »
SWILSEMNWI of see. 7, T. 3 5., Ri1 W, Shale. 60-562 0-6 All 108 15
60-558 13-20 B2t 116 13
60-565 20-60 R 118 10
Positas gravelly loam:
216 feet W. and 168 fcet S, of NI cor. of  Old terrace deposits. 60-567 0-8 Ap 130 s
see. 25, T3 8., R 2 K. 60-577 11--20 B21t 104 20
60—-568 544 1IC 140 5

I Maximum dry density and oplimuum moisture by California Division of Highways 5-layver procedure usually differ from values

obtained in 3-laver pmcoduw of A ’\MI() D(\\inn‘nion T 99 57

2 Mechanical analyses
have been obtained by the soil smwy procedure of f the Soil Cons
material is analyzed by the hydrometer method and the various
that coarser than 2 millimeters in diameter.

material coarser than 2 millimeters in diameter is excluded from caleulations of grain-size fractions.

registance to 1)11)11);1 and high susc eptﬂnlliv to settlement

and cracking. Additional fests at the site are advisable
in such a situation. Or perhaps a site can be found on a
more suitable kind of soil.

On Positas soils, installing septic tank leach lines wilil
present a serions problem because these soils have very
low permeability. Because they range from acid to
alkaline, a corrosion problem is also likely.

Interpretations such as the foregoing can be made
mainly by referring to the tables in this section, particu-
larly fables 12 and 13. Table 12 contains a brief descrip-
tion of the soils in the survey area and estimates of their
physical and chemical properties, by layers in the soil
profile. The data on a few soil profiles are from labora-
tory analyses of soil samples. KFor most profiles, how-
ever, the data are estimated. The soil material in the

-arious layers of the soil profiles has been classified
according to the USDA, the Unified (79), and the
AASHO ( 1) systems.

The USDA system is the textural classification used
by the Soil Conservation Service in soil surveys.

The Unified classification was developed at the Vicks-
burg Waterways Kxperiment Station by the Corps of
Engineers, U S. Army. In this system soil materials are
phced in 15 classes that are designated by pairs of
letters. These classes range from G“ , which consists of
weﬂ«gmded gravel, grave] and sand mixtures, and a little

anon N\I\lco (Sub)
) rain-size fractions are caleulated on the basi
In the SCH goil survey procedure, the fine material is analyzed by the pipette method and the

results that would
In the pr()u (hu(* ubod ( A \SH()) (1), the fine
s of all the material, including

The mechanical analyses used in this

fine material, to Pt, which consists of peat and other
highly organic material.

Mam hwln ray engineers classify soil material accord-
mng to the AASHO method (7). 'This method was ap-
proved by the American Association of State Highway
Officials.  In this system soil materials are classed in
seven principal groups. The moups range from A-1,
consisting of soils that have high bearing capacity, to
A-T, consisting of clayey soils h&vmﬂ low strenfrth when
wet.  Within each group the re lative engineering value
of the soil material is indicated by a group index num-
ber. These numbers range from 0 for the best materials
to 20 for the poorest. The group index number is shown
in parentheses following the group symbol in table 14.

Shrink-swell potential shown in table 12 indicates the
change in soil volume that can be expected with change
in moisture content. It is estimated primarily on the
basis of the amount and type of clay in the soil. In
general, soils classified as CH and A-T have a “High”
shrink-swell potential. Sands having only small amounts
of slightly plastic fines, as well as most other nonplastic
soil materials, have a “Low” shrink-swell potential.

In table 13 are listed characteristics of the soils that
affect their suitability as sites for roads and farm ponds
OT reservoirs.

Of particular interest to hydrologists are the hydro-
logic groups given in table 13. Engineers and soil scien-
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test data

in California Matcrials Manual for Testing and Control Procedures (3))

Mechanieal analysis 2 Classification
Percentage passing sieve-— Percentage
smaller than— Liquid Plasticity
limit index ]
] } 3 AASHO Unified
No. 4 No.8 XNo.16 | No. 3 No. 50 | No. 200 0.005 0.001
(4.76 (2.35% (1.19 (0.59 (0.297  (0.074 mm. mm.
mm.) mim.) mrn.) mim.) mim.) mm.)
- I 100 97 &9 50 30 45 19 A=7-6(13)_ ... MLor CL?
R B, SRR A 100 90 68 Q 45 19 A-7-6(13) . __ ML or CL3
. 1007 99 98 97 91 51 *) 47 25 A-T-6)15) ... . CL.?
I - - R 100 93 54 32 45 19 1 A=7-6(13)-......2 MLor CL?
SR IR, PRI 100 a6 64 * 49 24 | A-T-6(15) ... CL23
I R, 100 98 96 65 Q 48 21 A-T-6(14) . ML or CL.
100 99 98 a7 96 92 44 16 34 11 A6 __..__._. .. ML-CL.
,,,,,,,,,,, 100 99 08 a7 94 46 24 35 12 A-6(%_ ... ML-CIL.
100 95 86 80 75 67 29 15 41 13 0 A-T-6(8) . ...__.. ML.
593 90 86 83 78 64 20) 9 21 MI1-Cl..
100 99 97 95 93 85 57 47 53 MIH-CII.
659 50 44 41 37 21 11 | 6 28 GC.

1:1?)1(5 arc not suitable for use in naming textural clagses for soils.
3 Field experience indicates

¢ The percentage of the material smaller

~ due to the presence of lime.

oils behave as CH m:ttnriul, but laboratory data given here do not support this classification.
than 0.001 millimeter could not be determined by hydrometer analysis beeause of floeeulation
The percentage of mater ial gmaller than 0.005 millimeter may be shwhﬂv influenced because of floceulation.

5 100 percent passes a 1l4-inch sieve; 96 pereent passes a ¥-inch sieve; and 96 pereent passes a ¥- -inch sicve,

6 100 perecent pas

tists of the Soil Conservation Service have classified the
major soil series in the county into four hydrologic
groups—A, B, C, and D. The egrouping is based on
estimates of the intake of water during the latter part
of a storm of long duration. The estimate is made of
the intake of water in a soil without protective vegeta-
tion after it has been made wet and has swelled. This
value is similar to the basic intake rate of an n‘rlgrated
soil. - The hydrologic soil groups shown in table 13 are
tentative and may change as more data are obtained and
evaluated. The four groups are described as follows:

Group A consists of soils that have a high infiltra-
tion rate even when thoroughly wet, These soils are
primarily deep, well-drained sandy and gravelly
soils that contain very little silt or clay. ’lhev have
a rapid to very r apld rate of water transmission,

Group B consists of soils that have an above-
average infiltration rate even when thoroughly wet.
These ave usually moderately deep to deep, moder-
ately well drained or well drained soils with mod-
erately coarse to moderately fine texture. The soils
in this group have a moderate rate of water trans-
mission.

Group ' consists of solls that have a below-
average infiltration rate when thoroughly wet.  Most
of the soils contain a layer that impedes the down-
ward movement of water. The soils in this group

s a 2-inch sicve; 92 pereent passes a I-inch sieve; and 78 percent passes a K-inch sieve.

are mostly moderately fine to fine textured.
have a glow rate of water transmission.

Group 1) consists of soils that have a very slow
infiltration rate when thoroughly wet. The soils in
this group are primarily CLIVS with a high shrink-
swell potential. ~ Some soils w ith a pelmfmentlv high
water table are included. Also some of the soils
in this group have a very shallow depth to a re-
strictive layer that impedes the downward move-
ment of water. The soils of gronp D have a very
slow rate of water transmission.

They

A summary of Jaboratory test data for four of the
major soils in the survey area is given in table 14. Tests
were performed by the California Division of Highways
through an aowement with the United States Bureau of
Pubhc Roads and the Soil Conservation Service. Each
major horizon in the profile was tested. The test data
include mechanical analysis, liguid limit, plasticity index,
and moisture-density relationships.

The liquid limit is the moisture content at which the
soil material passes from a plastic to a liquid state. The
plastic limit is the moisture content, expressed as a per-
centage of the oven-dry weight of the soil, at which the
s0il material passes from a semisolid to a plastic state.
The plasticity index is the numerical difference between
the liquid limit and the plastic limit. It indicates the
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range of moisture content within which the soil material
is in a plastic condition. ‘
The test procedures are described in “Standard Specifi-
cations for Highway Materials and Methods of Sampling
and Testing,” American Association of State Highway
Officials (AASHO). The moisture-density data were
obtained in accordance with AASHO Designation:
T 99-57, Method A. See, however, footnote 1, table 14.

Formation and Classification
of Soils

This section consists of four main parts. In the first
part, the important factors of soil formation are dis-
cussed. In the second part, the major processes of soil
formation are described. In the third part, the soil
series in the Area are placed in great soil groups and a
profile typical of each great soil group is described.
Unless otherwise stated, the description is for a dry soil.
In the fourth part, the results of chemical and mechani-
cal analyses of seven selected soils are given,

Factors of Soil Formation

Soil has been defined as a dynamic natural body on the
surface of the earth in which plants grow; it is composed
of mineral and organic materials and living forms (16).
Soils differ in their appearance, composition, manage-
ment requirements, and productivity within short dis-
tances. The factors that influence soil development are
(1) climate, (2) living organisms, (3) parent material,
(4) relief, and (5) time. Ivery soil is affected to some
extent by all five factors, but the relative importance of
each factor in soil development varies from one soil to
another.

In the Alameda Area, the factors of soil formation
have a fairly wide range, and therefore a large number
of soils have formed. Also, because the soil-forming
factors vary within short distances, the soil pattern is
rather complex.

Climate~The climate of the Alameda Area is of two
main types—oceanic and subhumid mesothermal. The
oceanic type is characterized by cool, moist winters and
cool summers with frequent sea breezes and early morn-
ing fog. The subhumid mesothermal type is character-
ized by cool, moist winters and hot dry summers. The
boundary between the two types runs roughly in a
southeast-northwest direction from the Calaveras Dam
to Dublin. Differences in annual rainfall are associated
with differences in relief and vary widely over short
distances. For example, annual rainfall ranges from 8
inches in the northeastern corner of the Area to 25 inches
at a point in the uplands 15 miles farther south.

In the sections of low rainfall, many of the soils are
caleareous and alkaline in reaction. In the sections of
high rainfall, the soils are slightly acid to strongly acid.
Soils formed under the oceanic climate are darker in
most places and contain more organic matter than soils
formed in similar material under the subhumid meso-
thermal climate. Also, soils that developed under low
rainfall have accumulated carbonates in the lower part of

their solum, whereas the soils that developed under high
rainfall have been leached of carbonates.

Living organisms.—The vegetation of the Area was
the most important part of the complex of living
organisms that affected soil development. The activities
of animals were of minor Importance. Earthworms,
insects, and bacteria were most active in soils containing
a large amount of organic matter. In such soils they
break down plant and animal remains to humus.

The influence of native vegetation was greatest in the
dark Clear Lake soils in the northern part of the Liver-
more Valley and in the basin areas. In the uplands this
vegetation consisted of thick stands of perennial grasses,
such as needlegrass, and of scattered oaks; in the basin
areas it consisted of perennial grasses, sedges, and wil-
lows. The Linne soils also exemplify the influence of
native vegetation. They developed under thick stands
of perennial grasses and scattered oaks, These soils are
dark gray and contain a relatively large amount of
organic matter. In contrast, the Gaviota soils developed
under a sparse stand of grasses, rabbitbrush, and Cali-
fornia sage and contain a small amount of organic
matter. The Vallecitos soils have accumulated even a
smaller amount of organic matter under a combined
woodland-grassland type of vegetation. The percentage
of woodland varied, but it consisted primarily of blue
oak, California live oak, black oak, laurel, California
buckeye, and other woody plants. Some scattered digger
pine and Coulter pine were on higher elevations and on
the sheltered north-facing slopes of these soils. The
understory consisted of California fescue, needlegrass,
blue wildrye, and mellicgrass. This kind of vegetation
did not favor the accumulation of large amounts of
organic matter,

The vegetation in the brush-covered areas consisted of
chamise, manzanita, ceanothus, rabbitbrush, California
sage, and a sparse stand of grasses. Little organic mat-
ter has accumulated in the soils and land types in these
areas.

Farming in the area has affected and will affect the
direction and rate of development of the soils. The
soil-forming processes changed most by man’s activities
are the accumulation of organic matter and the leaching
of soluble salts. The rate of accumulation of organic
matter has been reduced, and in some soils, the organic
matter has been depleted. Cultivation and grazing have
almost eliminated the native perennial grasses, and an-
nual grasses, forbs, and weeds have been introduced by
settlers. The forage produced is removed continuously
by grazing and by burning residue from dry-farmed
grain. Artificial drainage of the basin areas has reduced
the amount of organic matter in the soils by improving
aeration and thus increasing the oxidation of the organic
matter. In the well-drained soils in the valleys, the
amount of organic matter may have been increased by
the continual use of irrigated pasture. Even though the
forage is removed, the root system is extensive and tends
to increase the amount of organic matter in the soil.
Also, soluble salts and some of the carbonates are leached
from these soils by irrigation water and through improved
drainage.

Parent material—The parent material of soils in the
uplands consists of sedimentary and metasedimentary
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rocks of different composition and different geologic ages,
intruded 1n some places by basic and ultrabasic igneous
rocks. The sedimentary and metasedimentary rocks con-
tain folds and faults mn a very complex system. The
sharp differences in the parent rocks tend to produce
distinctive differences in soils.

In areas where the parent material consisted of the
hard, metasedimentary rocks, the soils are shaﬂo“, have
a low content of organic matter, and contain gravel or

chert fragments that weather slowly. The Vallecitos
\011 § are an example.

In areas where the parent material was mterbedded
sedimentary rock, the minerals weather easily because
caleinm carbonate 1s the principal cementing agent. In
these areas the soils are usually deep, are fine textured,
and have a calcareous subsoil. The Diablo soils are
typical of this group.

In areas where serpentine, the predominant intrusive
rock, was the parent material, the IMenneke soils de-
veloped. They are reddish brown throughout, are shal-
low, and have low fertility.

The high terraces south of the Livermore Valley con-
sists of poor]v sorted gravel, sand, and clay that were
deposited by fresh water. The deposits have a smooth
surface that has a Oonﬂe incline of 10 to 30 degrees
toward the valley. The Positas soils, which are low in
fertility and have distinct B horizons, occur in this area.

The parent material of soils in the valleys consists
predommantly of recent alluvium. In the southern part
of Livermore Valley, the alluvium is typically medium
textured and contains variable amounts of gravel. The
gravel is predominantly quartz and is str mmlv resistant
to weathering. The Livermore soils that dev eloped in
this alluvium have faint horizons. In the northern part
of the Livermore Valley and in the Amador Valley, the
soils developed from fine-textured alluvinm. The streams
are small, and they flow from areas that have fine-
textured soils

ftelief~—The Alameda Area consists primarily of
gently sloping to very steep uplands of the Mt. Diablo
R‘uwe and of mtermountam valleys. The northeastern
corner of the Area i 1s in the San Joaquin Valley. The
slope and the size of the streams largely determine the
texture of the soils in the valley. In areas adjacent to
the larger streams, coarse-textured and gravelly soils,
such as the Livermore and Pleasanton, have developed.
The Pescadero and Solano soils formed on low terraces
along the basins and basin rims. They have hog-
wallowed microrelief and an accumulation of salts and
alkali. Soils, such as Gaviota, formed on the very steep
slopes. They are shallow, and their horizons are faint.
The Tos Osos and Diablo soils occur in other upland
areas and have characteristic landslide and seep areas
formed at times when the soils were saturated.

Time~—The soils of the Alameda Area range from
young to very old. The Yolo and Sycamore soils are
adjacent to the larger streams. They are young and
show little horizon differentiation. These soils receive
new sediments from floods that ocenr at frequent inter-
vals. On the terraces and alluvial fans, the soils, such
as Positas, are older. Their surface layer is leached of
bases, and the B2t horizons have had a distinet increase
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in the content of clay. The soils in the uplands, such as
the Vallecitos, also reflect greater age by their distinct
horizon differentiation.

Major Processes of Soil Formation

Several processes take place in the formation of soil
horizons. The differentiation of horizons in most soils is
the result of two or more of the following processes:
(1) Accumulation of organic matter; (2) leaching of

‘arbonates and soluble salts; (3) translocation of silicate
clay materials; (4) 1"8{1\101:101’1 and transfer of iron; (5)
accumulation of soluble salts and alkali.

Organic matter has accumulated in the A horizon of
all soils in the Alameda Area. Most of the organic
matter is in the form of humus. The quantity is small in
some soils but 1s fairly Iarge in others. In such soils as
Livermore very gravelly coarse sandy loam, the faint A
horizon has a small (mmunt of organic matter. In such
soils as Clear Lake clay, the thick A horizon contains a
fairly large amount of organic matter.

Leaching of carbonates and salts has occurred in most
of the solls in the Area. In some soils, the carbonates
have been leached out of the solum; in other soils, the

arbonates and salts have been leached only from the A
horizon. Leaching has had little effect in the removal of
arbonates from soils that are strongly calcareous

thronghout, and the calcium content has kept the clays
floceulated.

Translocation of silicate (‘hy minerals has occurred in
some soils in the Area. The clay films on ped faces and
in root channels, as well as colloidal bridges between the
sand grains, indicate the movement of silicate elay
minerals from the A horizon. These soils have B hori-
zons that range from faint to distinet.

Reduction and transfer of iron has occurred in all of
the poorly drained and imperfectly drained soils. This
process, called gleying, has been important in horizon
differentiation in the poor]v drained Clear Lake clay
&011 The gray colors in the deeper horizons of the w et
soils indicate a reduction of iron oxide. The reduction
1s commonly a('comp'mled by the transfer of iron. In
some of the well-drained soils, iron has been transferred
from the A horizon to the B and C horizons where 1t

has been deposited, has been oxidized, and has given
these horizons a reddish-brown color. In other soils , iron
has been segregated within the deeper horizons and
oceurs as yellowish-red or reddish-brown mottles. These
soils were formed under moderately good drainage.
Drainage of soils in valleys and basins Thas been nnproved
either by stream cutting, by artificial drainage, or by
pumping water for irrigation or domestic use.

Soluble salts accumulate in some soils or on the surface
when water evaporates. Thus, salty soils commonly oc-
cur in low areas, and many have a periodically high or
permanently high water table. A high water table or a
perched water table exists naturally above an underlying,
impervious stratum.

Many different kinds of salt occur in saline soils. The
nommlh‘ neutral, or nearly neutral, salts, such as the
chlorides and Qulhtm of sodium, ca]cmm, and mag-
nesinm, do not make the soil %trong]v alkaline; but an
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excessive amount of exchangeable sodium may cause a
strongly alkaline reaction.

The exchangeable cations in a soil greatly influence its
properties. Calcium clays are mi dlv alkaline to moder-
ately alkaline and are not easily di spersed. Conversely,
sodiwm clays are strongly alkaline to very strongly alka-
Iine and are niore easily dispersed. If a high concentra-
tion of salt is maintained in the soil, the colloids are
flocculated ; but if dminage improves and excess salts
are removed, the sodium clays become strongly alkaline
or very tron(ﬂv alkaline and are easily (11:p01~ed i

vater.

As drainage in soils improves, the excessive amounts
of salts are leached. The sodium clays, which are easily
dispersed, are puddled or run together. Some of the
colloids also move downward from the surface layer and
accumulate in the layer beneath. After a long period,
most of the fine material has accumulated in the B
horizon, and meoestly silt and sand are left in the A hori-
zon. Weathering of minerals in the B horizon also con-
tributes to its hwh content of clay.

If leaching continues for a long time, the A horizon of
the soil finallv becomes acid. The B horizon becomes
very slightly acid to strongly alkaline and has well-
dmf% sed, columnar structure. This horizon underlies a
di >,‘,1nci, leached A2 horizon. The soil generally has hog-
wallowed relief.  Apparently, the A horizon is eroded,
and the B horizon is exposed in many places. Locally,
the shallow depressions are called slickspots.

Classification of Soil Series
in Great Soil Groups

Soils are placed in narrow classes for the organization
and application of knowledge about their behavior with-
in farms, ranches, or counties. They are placed in broad
classes for study and comparison of large areas such as
confinents. In the comprehensive system of soil classifi-
cation used in the United States, the soils are placed in
six categories (77). Beginning with the highest, the six
eategories are order, suborder, great soil group, family,
series, and type.

In the highest category, the soils are grouped into
three OIder%—/ona], intrazonal, and azonal. In the
lowest category, thousands of soil types are recognized
in the United States. The suborder and family cate-
gories have never been fully developed and thus have
been little used. Most attention hag been given to the
classification of the soils into soil types and series within
counties and comparable areas and to subsequent group-
ing of series into great soil groups.

Soil types are divided into phases so as to provide finer
distinctions significant to soil use and management, Soil
series, type, and phase are defined in the Glossary at
the back of this report.

Some soil series are placed only tentatively in the
established great soil groups because their character-
istics are not known well enough or because they depart
from those of the given group. Also, many soil series are
intergrades between great soil groups and are not clearly
members of a single group. In the following list, the
soil series are classified by orders and great soil groups.

SERTES 1961,
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Order and great
soil group
Zonal—

Series
Danville, Henneke,
Lobitos, Los Gatos,
Lios Osos.

Parrish, Perkins,
Vallecitos.

Azule, Livermore,
Pleasanton, Rincon,

Brunizem (Prairie) . __ ..

Noncaleic Brown_._._____

Nonecalcic Brown inter-
grading toward Bruni-

zem (Prairie). Zamora.
Intrazonal—
Solonetz_ _.____________ Pescadero, Solano.
Planosol . ____ . _____ . __ (lotati, Positas, San
Ysidro.
Grumusol_____ . Altamont, Clear

Lake, Diablo.

Calcium Carbonate Sol-  Sunnyvale.

onchak.
Azonal—
Lithosol . _ _____________ Gaviota, Millsholm.
Regosol . . __.__. Linne, Shedd.
Alluvial _____ . Syeamore, Yolo.

Zonal order

Soils in the zonal order have characteristics that reflect
the dominant influence of the active factors of soll
genesis—climate and living organisms. The profiles of
zonal soils have well-differ entinted horizons. The soils
formed in materials that have been in place a long time.
They have not been subject to extremes of drainage and
topography.

In the Alameda Area, the great soil groups in the
zonal order are the anlzemm Noncalcie Brown soils.
and Noncaleic Brown soils that intergrade toward
Brunizems.

BRUNIZEM SOILS

The Danville, Henneke, Lobitos, Los Gatos, and Los
Osos soils are in the Brunizem great soil (rloup Bruni-
zems (Prairie soils) are a zonal group of soils having ¢

very dark brown or grayish-brown surface horizon that
grades through brown soil to the lighter colored parent
material at 2 to b feet; they developed under tall grasses,
in a temperate, relatively humid climate (I6).

The Danville soils are representative of this group.
Their dark-colored solum indicates an accumulation of
organic matter; the greatest accumulation is in the A
horizon. Soluble salts and carbonates have been leached
from the solum. Clay films on ped faces in the B hori-
zon indicate the translocation of some silicate clay.

The soil-forming processes have influenced the other
soils of the groups in a slightly different way. The
Henneke soils were formed from serpentine on very steep
uplands. These soils are shallow, and their reddish color
reflects the kind of material from which they were
formed. The Los Gatos soils occur in a complex associa-
tion with the Los Osos soils on steep and very steep
uplands. They formed from sedimentary rocks that con-
tain iron that is released upon weathering, as indicated
by the strong chromas and reddish hues of the soils. The
Los Osos soils formed from interbedded, noncalcareous,
sedimentary rock. They have an accumulation of or-
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ganic matter in the A1 horizon, a slight increase in base
saturation in the I3 horizon, and a slight increase in the
content. of clay with increasing depth.

Profile of Danville silty clay loam at a roadeut on the
east side of Cull Canyon Road and 2.5 miles north of
Crow Canyon Road. Vegetation consists of annual
grasses and forbes. The slope at this site is 10 percent,
15 convex, and faces west.

Al11—0 to 10 inches, grayish-brown (10YR 5/2) silty clay
joam, very dark gray (10YR 3/1) when moist; weak,
fine, granular structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; many very fine
roots: many very fine, common fine to medium, and few
coarse pores; slightly acid; gradual, smooth boundary;
8 to 12 inches thick.

A12—10 to 21 inches, dark-gray (10YR 4/1) silfy clay loam,
very dark gray (10YR 3/1) when moist; weak, fine, granu-
lar structure; hard when dry, friable when moist, sticky
and plastic when wet; many very fine roots; many very
fine, common fine, and few medium peres; slightly acid;
gradual, smooth boundary; 10 to 14 inches thick.

B21t—21 to 89 inches, grayish-brown (10YR 5/2) silty clay,
very dark grayish brown (10YR 3/2) when moist; weak,
medium, prismatic to strong, coarse, blocky structure:
very hard when dry, firm when moist, very sticky and
plastic when wet; common thick, continuous clay films
on ped faces and in tubular pores; common very fine
roots: many very fine pores; slightly acid; gradual,
smooth boundary:; 14 to 22 inches thick.

B322t—389 to B3 inches, gravish-brown (10YR 5/2) heavy silty
clay loam, dark grayish brown (10YR 4/2) when moist;
strong, coarse, blocky structure; very hard when dry,
firrn when moist, very sticky and plastic when wet; com-
mon thick, continuous clay films on ped faces and in
tubular pores; few very fine roots; many very fine pores;
slightly acid: gradual, smooth houndary; 10 to 20 inches
thick.

B3—53 to 61 inches, silty clay loam, similar in color to B22t
horizon; moderate, coarse, blocky structure; hard when
dry, friable when moist, sticky and plastic when wet;
common thick, continuous clay films in tubular pores;
few, thick, continuous clay films on ped faces; few very
fine roots; common very fine pores; neutral; gradual,
smooth boundary; 6 to 12 inches thick.

(61 to 80 inches, grayish-brown (10YR 5/2) silty clay loam,
dark brown (I0YR 4/3) when moist; massive; hard
when dry, friable when moist, sticky and plastic when
wet; thin, discontinuous clay filios in some pores; few
very fine roots; few very fine pores; neutral.

Range in characteristics—The A horizon ranges in
color from gray, very dark gray, or grayish brown to
dark grayish brown. Texture of the A horizon ranges
from heavy loam to silty clay. In places the A horizon
has considerable erosion and rodent activity. In some
places the B2t horizon has many thick, continunous clay
films and colloidal bridges, but in some the clay films are
few and thin. The C horizon is slightly calecareous in
some places.

NONCALCIC BROWN SOILS

The Parrish, Perkins, and Vallecitos soils are the Non-
caleic Brown soils in the Alameda Area. Noncaleic
Brown soils are a zonal group of soils with slightly acid,
light-pinkish or light reddish-brown A horizons over
licht reddish-brown or dull-red B horizons; they de-
veloped under mixed grass and forest vegetation in a
subhumid wet-dry climate (16).

The Perkins soils developed on terraces that consisted
of mixed materials and have medial (moderate) profile
development. The Parrish soils also have medial profile

development and developed on steep and very steep up-
lands from sedimentary and metasedimentary rocks.
The Vallecitos soils developed from sedimentary and
metasedimentary rocks and have medial profile develop-
ment (see fig. 17).

The Vallecitos soils are representative of this great soil
group. The A horizons are relatively thin, and the
greatest accumulation of organic matter is in the A1l
horizon. Clay films and colloidal bridges indicate the
translocation of silicate clay from the A horizon to the
B and R horizons. The reddish-brown color of the B2t
horizon indicates some translocation of iron. Soluble
salts and carbonates have been leached from the profile.
The high percentage of base exchange in the B3t horizon
is probably caused by the weathering of interbedded
caleite.

The Parrish soils have some characteristics of a Yel-
lowish-Brown Laterite. They have yellowish-red B1 and
B2t horizons. The solum becomes more acid with in-
creasing depth. The A1l horizon is slightly acid and
the B3t horizon is very strongly acid. This condition
may have been caused by the addition of bases to the A1l
horizon through the decomposition of oak and grass
litter.

Profile of Vallecitos gravelly loam: SW1,5W1/ sec. 9,
T. 58, R. 4 E. Vegetation is principally annual grasses.
seattered oaks and digger pines, and some rabbitbrush and
chamise. The slope at this site is 25 to 35 percent, is con-
vex, and faces southeast.

A11—0 to 114 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) when moist; weak, fine, granular
structure: soft when dry, friable when moist; many very
fine roots: manv very fine pores; neutral; clear, smooth
boundary; 1 to 3 inches thick.

A12-—1%% to 6 inches, brown (10YR 5/3) gravelly Toam, dark
hrown (10YR 3/3) when moist; massive: hard when dary,
friable when moist, plastic and slightly sticky when wet;
many very fine roots: many very fine pores; slightly
acid: abrupt, wavy boundary:; 3 to 7 inches thick.

B2t—6 to 12 inches, reddish-brown (5YR 4/3) clay loam.
dark reddish brown (SYR 3/3) when moist; massive;
very hard when dry, firm when moist, very plastic and
slightly sticky when wet; many very fine roots; many
very fine pores; thin, continuous clay films in pores and
in bridges; neutral:; clear, smooth boundary; 4 to 12
inches thick.

B3t—12 to 16 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 4,3) when moist; massive; very hard when
dry, firm when moist, very plastic and slightly sticky
when wet: few very fine roots; common very fine pores;
thin and continuous clay films in pores; colloids mainly
in bridges; neutral; abrupt, irregular boundary; 3 to 6
inches thick.

R—16 inches -+, bluish-gray (5B 5/1) fine-grained, metamor-
phosed sandstone with calcite seams; clay films along
cleavage planes.

Range in characteristics—Very fine fragments of un-
weathered parent material occur throughout the profile.
Depth to bedrock ranges from 12 to 36 inches. Some
areas are free of outcrops of parent material, but typi-
cally, outcrops are numerous. Some areas may have 10
to 20 percent, by volume, of quartz gravel throughout
the profile. An O1 horizon 2 to 3 inches thick occurs in
places that have a fairly dense stand of oaks and pines.
In places the color of the A horizon is one unit darker in
value than that of the described profile, and the hue may
be 7.5YR or 5YR. Texture of the surface horizon may
be sandy loam, gravelly loam, or loam.
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The B horizon ranges in color from brown or vellow-
ish brown to reddish brown; it ranges in texture from
clay loam to clay. On very steep rocky ridges, the B
horizons are only a few inches thick.

The principal parent rocks are sandstone and shale, but
chert veins are common, and in a few places there are a
few calcite veins. In areas that have caleite veins, a yel-
lowish-brown, caleareous C horizon 4 to 8 inches thick
may be present. Where the Vallecitos soils are transi-
tional to the Henneke soils, the profile is more reddish.

NONCALCIC BROWN SOILS INTERGRADING TOWARD BRUNIZEMS

The Azule, Livermore, Pleasanton, Rincon, and Za-
mora soils are Noncalele Brown soils that integrade to-
ward Brunizems (Prairie soilg). The Noncalcic Brown
soils and Brunizems have been described for their respee-
tive groups in the preceding pages.

All of the soils listed have characteristics of both the
Noncaleic Brown soils and the Brunizems but the Za-
more and Rincon are more like the Brunizems (Prairie
soils) than the rest. All the soils are very hard when
dry and all developed under a subhumid, wet-dry climate,
which is typical of the Noncalcie Brown soils.

The Pleasanton soils are representative of this group.
As shown by laboratory analysis (see table 15) the great-
est accumulation of organic matter is in the Ap horizon.
Leaching of soluble salts and carbonates has occurred in
the A horizon and B21 horizon. Some carbonates have
accumulated in the lower part of the B22, in the B3, and
in the C horizons; as a result the lower horizons have a
high pH value. The reddish color of the B2 horizon in-
dicates the removal of iron from the A horizon and its
accumulation in the B horizon. The thick, continuous
clay films on ped faces and the colloids that fill the pores
in the B horizon indicate a strong movement of silicate
clay.

The Pleasanton soils oceur on low terraces. Typically,
they are gravelly throughout, and their alluvial horizons
are weak. The Zamora and Rincon soils occur on low
terraces and coalescing fans. They are finer textured
than the Pleasanton soils. The Rincon soils have a more
prominent B2 horizon than the Zamora soils.

Profile of Pleasanton gravelly loam in a cultivated
field: SEY,NEL,NEY, see. 24, 1.3 S, R 2 E. The slope
at this site is 1 percent, s lightly convex, and faces south.
The soil was dry when the profile was examined.

Ap—o0 to O inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2 when moist; mas-
sive or very weak, granular structure; hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; many very fine, fine, and medium, random
roots; common very fine and fine, and few medium, ran-
dom, inped, open, interstitial pores; slightly acid, pH 6.3
abrupt, smooth boundary.

Al—9 to 21 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3,/2) when moist; mas-
sive; hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; many very fine and fine
and few medium, random roots; common very fine and
fine, and few medium, random, inped, open, interstitial
pores; neutral, pH 6.8; clear, smooth boundary.

B21t—21 to 32 inches, dark-brown (10YR 4/3) gravelly clay
loam, dark hrown (10YR 3/3) when moist; moderate,
medium, subangular blocky structure; very hard when
dry, friable when moist, sticky and plastic when wet;
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many very fine and fine, random roots; many very fine
and fine, and few medium, random, inped, open, tubular
pores; common moderately thick clay films on ped faces
and in pores; neutral, pH 7.1; gradual, wavy boundary.

B22t—32 to 48 inches, dark-brown (10YR 4/3) gravelly clay
loam, dark brown (10YR 3/3) when moist; moderate,
medium, subangular blocky structure; very hard when
dry, friable when moist, sticky and plastic when wet;
many very fine and few fine, random roots; many very
fine, common fine, and few medium, random, inped (few
exped}, open, tubular pores; common moderately thick
clay films on ped faces and in pores; neutral, pH 7.3;
gradual, wavy boundary.

B3t-—48 to 64 inches, dark-brown (10YR 4/3) gravelly silty
clay loam, dark brown (10YR 3/3) when moist: weak,
medium, subangular blocky structure; very hard when
dry, friable when moist, sticky and plastic when wet;
few very fine roots; common very fine and fine, random,
open, tubular pores; few thick and thin clay films on
ped faces and in pores; neutral, pII 7.3; gradual, wavy
boundary.

C—64 to 72 inches, yellowish-brown (10YR 5/4) gravelly silt
loam, dark yellowish brown (10YR 4/4) when moist;
massive or weak blocky struecture; hard when dry, friable
when moist, sticky and slightly plastic when wet: com-
mon very fine and fine, and few medium, random, inped.
open, tubular pores; few thin clay films on ped faces and
in pores; mildly alkaline, pH 7.4.

Range in characteristics—The A horizon ranges from
light brownish gray, grayish brown, or pale brown to
yellowish brown in color and from gravelly loam or loam
to light clay loam in texture. The B horizon ranges
from light clay loam to light clay that is gravelly in
most places. In areas transitional from this soil to the
Rincon soils, the C horizon is slightly calcareous in
places.

Intrazonal order

Soils in the intrazonal order have characteristics that
reflect the influence of some local factor of relief or par-
ent material over the effect of climate and vegetation.
In the Alameda Area, the Solonetz, Planosol, Grumusol,
and Calcium Carbonate Solonchak great soil groups are
members of the intrazonal order. ’

SOLONETZ SOILS

In the Alameda Area, the Pescadero and Solano soils
are in the Solonetz great soil group. Solonetz soils are
an intrazonal group of soils having a variable surface
horizon of friable soil underlain by dark hard soil, ordi-
narily with columnar structure; usually strongly alka-
line; and developed under grass or shrub vegetation,
mostly in a subhumid or semiarid climate (77). If
leaching continues active for a long time, the soils become
acid in the surface soil and have a deep, gray layer over
an acid, blocky B horizon. Such soils are called Soloth,
and the process of change from Solonetz to Soloth great
soil group is called solodization (73). The Pescadero
are dark-colored, fine-textured soils that are somewhat
transitional to the Humic Gley soils. The Solano soils
are representative of the Solonetz soils. They have char-
acteristics of both the Solonetz and Soloth groups, but
they are more like the Solonetz. For example, they
have a medium acid, fine sandy loam A1l horizon; a thin,
medium acid, fine sandy loam A2 horizon; a neutral, loam
B2t horizon with massive to weak columnar structure; and
a C2 horizon that is strongly alkaline. This indicates the
leaching of soluble salts and carbonates from the A and
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B horizons.  Iixchangeable sodium has accumulated in
the (2 horizon and made that horizon strongly alkaline.
Patchy clay films on ped faces and in root channels mdi-
sate the translocation of some silicate clay from the A
liorizon to the B horizon. Vegetation during the forma-
tive vears was sparse, and the accumulation of organic
matter was slight.

Profile of Solano fine sandy loam: NW1,NW1,SW1/
sec. 36, R. 3 10, T. 1 S, in a roadeut in the Christensen
Road.  Vegetation consists of annual grasses, scattered
saltbush, and iodineplant, but concave areas are nearly
barren. The slope at this site is 1 percent and is convex.
The soil was dry to a depth of 13 inches when the profile
was examined.

Al—0 to 4 inches, very pale bhrown (10YR 7/4) fine sandy
foam, brown (10YR 5/3) when moist; massive; soft when
dry, friable when moist, nonsticky and nonplastic when
wet ; many fine roots; medinm acid; clear, smooth bound-
aryv: 2 to 8 inches thick.

A2-4 to 6 inches, light-gray (10YR 7/2) fine sandy loam,
pale brown (10YR 6/3) when moist; weak platy struc-
ture; slightly hard when dry, friable when moist, non-
sticky and nonplastic when wet; medium acid: abrupt,
wavy boundary; %4 inch fo 3 inches thick.

B32{—G to 13 inches, pale-brown (10YR 6/3) clay loam, dark
brown (10YR 4/3) when moist; massive or weak colum-
nar structure: hard when dry, firm when moist, slightly
sticky and slightly plastic when wet; thin, discontinuous
clay films on verfical faces of peds; common fine and
very fine tubular pores; neutral; clear, wavy boundary;
5 to 9 inches thick.

(1—13 to 80 inches, yvellowish-hrown (10YR 5/4) clay loam,
dark yvellowish brown (10YR 4/4) when moist; massive;
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; mildly alkaline; diffuse bound-
arv: 10 to 20 inches thick.

——30 fo 60 inches, yellowish-brown (10YRX 5/4) light clay
loam, dark yellowish brown (10YR 4/4) when moist;
massive; hard when dry, friable when moist, sticky and
slightly plastic when wet; strongly alkaline.

Range of characteristics—The thickness of the Al
horizon ranges from 0 on barren alkali spots to 18 inches
on the mounds. Texture ranges from sandy Joam or fine
sandy loam to loam. In places where these soils have
strong horizon development, the A horizon is grayish
brown, loamy, and massive; and the B2t horizon is dark
grayish brown, columnar, and clayey. The soil is slightly
affected to strongly affected by salts and alkali.

PLANOSOLS

In the Alameda Area the Cotati, Positas, and San
Ysidro soils are classified as Planosols. Planosols are an
intrazonal eroup of soils with an eluviated surface hori-
zon underlain by a B horizon more strongly illuviated,
cemented, or compacted than that of associated normal
soils: they developed upon a nearly level upland surface
under grass or forest vegetation in a humid or subhumid
climate (76). The San Ysidro and Positas soils lack
mottles 1n the A2 and B2t horizons and are better
drained than the Cotati. They also have some properties
that resemble those of the strongly developed Nonecaleic
Brown soils. The Cotatl soils are representative of this
great soil group and were mapped on strongly sloping
topography. Most areas are on concave relief, where
rainfall has had the maximum effect on the leaching of
the surface horizon and on the movement of clay mto
the B2t horizon. The gray and dark-gray colors of the
A1l and Al12 horizons indicate the accumulation of or-
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ganic matter. Because of the leaching of soluble salts
and carbonates, the solum is medium acid. The frequent
saturation of these soils, particularly the A horizon, dur-
ing the winter favors the reduction and translocation of
iron. Clay films and colloidal bridges in pores and be-
tween sand grains of the I3 horizon indicate the down-
ward movement of silicate clay from the A horizon.

Profile of Cotati fine sandy loam: 0.25 mile south and
0.15 mile west of the northeast corner of sec. 4 in the
SW1,NW1 sec. 4, T. 3 S, R. 1 W. Present use is annual
grags pasture. The slope is 12 percent, is slightly con-
cave, and faces southwest. The soil was moist when the
profile wag examined.

A11l—0 to 10 inches, gray (10YR 5/1) fine sandy loam, very

dark gray (10YR 3/1) when moist; few, fine, faint,
strong-brown (7.5YR 5/6) mottles; massive; slightly

hard when dry, friable when moist, nonsticky and non-
plastic when wet; many fine roots; many very fine and
few fine pores; medium acid; gradual, smoeoth boundary ;
8 to 12 inches thick.

Al12—10 to 18 inches, dark grayish-brown (10YR 4/2) loam,

very dark gray (10YR 3/1) when moist; massive;
slightly hard when dry, friable when moist, slightly

sticky and nonplastic when wet; many very fine roofs;
many very fine and few fine pores; medium acid; clear,
smooth boundary ; 6 to 10 inches thick.

A21—18 to 24 inches, grayish-brown (10YR 5/2) heavy loam,
dark grayish brown (10YRR 4,/2) when moist; few, fine,
faint, gray (10YR 5/1) mottles; massive; hard when dry,
friable when moist, slightly sticky and slightly plastice
when wet; common very fine roots; many very fine and
few fine pores; medium acid; clear, smooth boundary;
4 to 8 inches thick.

A22--24 to 27 inches, light brownish-gray (10YR 6/2) heavy
loam with yelowish-brown (10YR 5/8) stains, brown
(10YR 5/3) when moist; few, fine, faint, strong-brown
(7.0YIL B/8) mottles:; massive; hard when dry, firta when
moist, sticky and plastic when wet; common very fine
roots; many very fine and few fine pores; thin, continu-
ous clay filmsg in pores; medium acid; abrupt, smooth
boundary ; 1 to 3 inches thick.

B2t—27 to 42 inches, light brownish-gray (10YR 6/2) clay
with vellowish-brown (10YR 5/6) stains, grayish brown
(10YR 5/2) when moist; few, fine, faint, yellowish-brown
(10YR 5/8) mottles; weak, very coarse, prismatic struc-
ture; extremely hard when dry, very firma when moist,
very sticky and very plastic when wet; few very fine
roots; few very fine pores; colloids fill pores; medium
acid; gradual, smooth boundary; 12 to 18 inches thick.

B3t—42 to 49 inches, light yellowish-brown (2.0Y 6/4) gritty
clay loam, brown (10YR 5/3) when moist; few, fine,
faint, vellowish-brown (10YR 5/6) mottles; massive;
very hard when dry, firra when moist, sticky and plastic
when wet; few very fine roots; few very fine pores;
colloids mainly in bridges between sand grains but con-
tinuous in some pores; medium acid; clear, smooth
boundary ; D to 9 inches thick.

R—49 inches -, pale-yellow (2.5Y 8/4) shattered sandstone
with light yellowish-brown surface stains.

Range in characteristics—The A22 horizon looks like
a degraded B2t horizon. The texture of the surface
layer ranges from sandy loam to loam. In places the
A11 horizon is grayish brown and the B2t horizon is
brown. Where this soil is transitional to the Los Osos
oils, the B2t horizon is clay loam, is not mottled, and is
only 8 to 12 inches thick.

GRUMUSOLS

Oakes and Thorp have given the Houston Black series
(not mapped in the Area) as typical of the Grumusol
great soil group (70). In addition, they have proposed
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that a soil classified as a Grumusol should have all or
most of the following characteristics: (1) Clay texture,
(2) no eluvial and illuvial horizons, (8) moderate to
strong granular structure in the upper 6 to 20 inches and
blocky structure or massive below, (4) calcareous, (5)
high coeflicient of expansion and contraction on wetting
and drying, (6) gilgai microrelief, (7) extremely plastic
consistence, (8) exchange complex nearly saturated with
caleium or calcium and magnesium, (9) clay minerals
dominantly in the montmorillonite group, (10) sola more
than 10 inches deep, (11) dark color of low chroma, (12)
medium to low content of organic matter, (13) stage of
weathering relatively unadvanced or minimal, and (14)
tall grass or savannah vegetation.

The Altamont, Clear Take, and Diablo soils have all
but two of these characteristics; they lack a strong gran-
ular structure and a gilgal microrelief. The absence of
a strong granular structure may be the reason that these
soils Tack a gilgai microrelief, as described by Oakes and
Thorp. These soils do have a very thin, light-gray sur-
face erust over a prismatic or blocky structure. Swelling
of the soils after wetting causes them to churn and pre-
vents the formation of illuvial horizons. Many slicken-
sides, a uniform dark color, and pieces of organic carbon
in the lower part of the solum indicate a continual
churning and mixing of the surface soil with the lower
horizons. Also, laboratory data (see table 15) indicate
that very little clay has been transported from the sur-
face horizon to subsurface horizons. These soils have a
silty clay or clay texture. They do not have an eluvial
or illuvial horizon. They have a slightly acid to neutral
surface layer that becomes calcareous with depth.

Mottles in the subsoil of the Clear Lake soils indicate
the reduction of iron. Numerous seams of gypsum in the
C horizon of these Clear Lake soils indicate an accumula-
tion of soluble salts, probably before drainage of these
solls was altered by stream ecutting, land clearing, or

umping of water from the area.

The dark colors of the soils of this great soil group
indicate the accumulation of organic matter, particularly
in the Clear Lake soils. The soils of this group have a
high coefficient of expansion and contraction on wetting
and drying, and they have cracks that extend down to
the C or R horizon during dry seasons. Also, they are
very plastic when wet.

The soils of this group formed in different kinds of
parent material. The Diablo soils formed in slightly
calcareous, soft, interbedded shale and fine-grained sand-
stone. The Altamont soils formed in slightly harder,
slightly calcareous, interbedded sedimentary rock. The
Clear Lake soils formed in fine-textured sediments in
basin areas and in small valleys. The Diablo soils are
representative of the Grumusol great soil group in the
Area.,

Profile of Diablo clay: 1,325 feet east and 275 feet
north of the southwest corner of sec. 25, in SW14SE1,
SW1/, sec. 25, R. 1 K., T. 2 S. The field is now used for
pasture but has been cultivated. The slope at this site is
30 percent; it is slightly convex and faces north. The
goil was dry when the profile was examined.

A1—0 to 6 inches, dark-gray (5Y 4/1) clay, very dark gray
(6Y 3/1) when moist; the very thin surface crust is
light gray (5Y 6/1) to gray (5Y 7/1) when dry; strong,

coarse, prismatic and strong, coarse and medium, blocky
structure; very hard when dry, very firm when moist,
very plastic and sticky when wet; many fine roots mainly
along structural planes; few extremely fine and very
fine, tubular pores; slightly acid; noncalcareous; clear,
slightly wavy boundary; 4 to 8 inches thick.

A12—6 to 15 inches, dark-gray (5Y 4/1) silty clay, very dark
gray (5Y 8/1) when moist; moderate, coarse, prismatic
and moderate, coarse blocky structure; very hard when
dry, very firm when moist, very plastic and sticky when
wet; few fine roots mainly along structural planes and
facings; few extremely fine and very fine, tubular pores;
mildly alkaline; noncalcareous; occasional small, hard-
ened, whitish nodules of lime embedded in matrix; few
slickensides; clear boundary; 8 to 12 incheg thick.

Al3ca—13 to 26 inches, finely mottled gray (5Y 5/1) and
olive-gray (5Y 5/2) silty clay, dark gray (5Y 4/1) and
olive gray (5Y 4/2) when moist; few fine, whitish nodules
of lime; moderate, coarse, prismatic and medium, blocky
structure; very hard when dry, very firm when moist,
very plastic and sticky when wet; few fine roots mainly
along structural planes and facings; few extremely fine
and very fine, tubular pores; mildly alkaline; slightly
caleareous in matrix; strong effervescence of lime
nodules; many slickensides; clear, slightly wavy bound-
ary; 8 to 12 inches thick.

Aldca—26 to 32 inches, finely mottled gray (5Y 5/1) and
olive-gray (5Y 5/2) silty clay, dark gray (5Y 4,1) and
olive gray (5Y 4,/2) when moist; few, fine, whitish, hard
nodules of lime; weak, coarse, prismatic and weak,
medium, blocky structure; very hard when dry, very
firm when moist, very plastic and sticky when wet; few
fine roots mainly along structural planes and facings and
distinctly flattened; few extremely fine and very fine,
tubular pores; midly alkaline; slightly calcareous ma-
trix; strong effervescence of the lime nodules; numerous
slickensides; diffuse boundary; 4 to 8 inches thick.

Clea—32 to 42 inches, light olive-gray (5Y 6/2) silty clay,
olive gray (5Y 5/2) when moist; many whitish films and
soft segregations of lime; weak, medium, subangular
blocky structure; very hard when dry, very firm when
moist, plastic and slightly sticky when wet; few fine
roots; few, extremely fine and very fine, tubular pores;
mildly alkaline; moderately calcareous; clear, wavy
boundary; 10 to 16 inches thick.

C2ca—42 to 50 inches, fine and medium, mottled, olive-gray
(5Y 5/2) and light olive-gray (5Y 6/2) silty clay loam,
olive gray (5Y 5/2 or 4/2) when moist; many embedded
fragments of shale; many soft, whitish films of lime and
soft and hard nodules of lime; weak, fine and medium,
subangular blocky structure; very hard when dry, very
firm when moist, plastic and slightly sticky when wet;
few fine roots; few, extremely fine and very fine, tubular
pores ; moderately alkaline ; moderately calcareous; abrupt,
smooth boundary; 8 to 16 inches thick.

R—>50 inches 4, light olive-gray (5Y 6/2) slightly calcareous,
shattered shale and fine-grained sandstone; whitish films
on fracture facings; whitish lime segregations; moder-
ately alkaline.

Range in characteristics—The depth to shale and sand-
stone ranges from 20 to 60 inches but typically is from
30 to 50 inches. In the shallower areas and on south-
facing slopes, the soil may be lighter in color by one unit
of value. In areas that are transitional to the Linne
soilg, Jime occurs throughout the profile and slickensides
are less common. In some places the profile may be free
of lime except for the Cca horizon and along fracture
planes of the R horizon. In places where this soil inter-
grades toward Altamont soils, the chroma of the A hori-
zon is yellowish brown instead of olive gray. Lime oc-
curs in the surface horizon in some places because of
erosion, cultivation, or churning of the soil.



ALAMEDA AREA, CALIFORNIA

CALCIUM CARBONATE SOLONCHAK SOILS

In this Area, Sunnyvale is the only soil series in the
Caleium Carbonate Solonchak great soil group. The
soils in this great soil group range in drainage from
moderately (rood to poor. They formed under the influ-
ence of a h]gh or intermittently high water table in
nearly level to depressional areas. Most soils of this
group are cal ‘areom throughout their profiles, but in
some moderately well drained members the upper part
of the A horizon is free of lime. They have a black or
very dark gray, friable, granular A horizon. The thick-
ness of this horizon ranges from 6 to 15 inches, and the
pH ranges from 7.5 to 8.0. Particularly where the water
table is permanently high, the A horizon abruptly over-
lies a strongly calcareous, grayish-brown to pale-olive or
white Ceca horizon. The thickness of the Cea horizon
ranges from 10 to 25 inches, and the pH ranges from

5 to 8.5. The parent material is calcareous and may
be gleyed. The pH of this material ranges from 7.8 to
8.2. Moderate amounts of salts and gypsum may occur
in the Cea or C horizons. In general, where the water
table is close to the surface most of the time, the A hori-
zon is thin and strongly caleareous, and the Cea horizon
is most, prominent. Burrowing rodents and earthworms
are active in better drained proﬁ]es (9).

The Sunnyvale soils are young, and the influence of
the soil-forming processes is ShOht The solum becomes
more calcareous with increasing depth, which indicates
some leaching of carbonates. Some reduction and trans-
fer of iron from the horizons above is indicated by the
rust-colored mottles along the root channels. The accu-
mulation of organic matter in these soils has been slight,
and there is no visible evidence of the translocation of
silicate clay or the accumulation of soluble salts.

Profile of Sunnyvale clay loam described in a field of
dry-farmed grain “at a point 2,500 feet east of Hopyard
Road and 2700 feet north of Arroyo Las Positas. The
slope at the ‘site is less than 1 percent.

Ap—O0 to 7 inches, gray (5Y 5/1) heavy clay loam, very dark
grayish brown (2.5Y 3/2) when moist; weak, medium to
fine, granular structure; hard when dry, friable when
moist, plastic and sticky when wet; many medium, fine,
and very fine roots; many fine and very fine, open,
tubular pores; many worm casts; moderately alkaline;
slightly calcareous; abrupt, smooth boundary.

Al—7 to 18 inches, gray (5Y 5/1) silty clay, dark grayish
brown (2.5Y 4/2), when moist; weak, medium, granular
structure; hard when dry, friable when moist, plastic
and sticky when wet; many fine and very fine roots;
few medium, and many fine and very fine, open, tubular
pores; many worm casts; moderately alkaline; calcare-
ous; abrupt, smooth boundary.

AC—18 to 30 inches, gray (5Y 5/1) silty clay, dark grayish
brown (2.5Y 4/2) when moist; common, fine, rust-colored
mottles along old root channels; weak, medium, granular
structure; hard when dry, friable when moist, plastic
and sticky when wet; many fine and very fine roots; few
medium, and many very fine, open, tubular pores; mod-
erately alkaline; strongly calcareous; abrupt, smooth
boundary.

(1ea—30 to 38 inches, gray (5Y 5/1) silty clay, dark grayish
brown (5Y 4/1) when moist; light-gray (5Y 7/2) seams
and nodules of lime; weak, medium, granular structure;
hard when dry, friable when moist, very plastic and
sticky when wet; few fine and many very fine roots;
many very fine and fine, open, tubular pores:; moderately
alkaline; strongly calcareous; abrupt, smooth boundary.

69

(02-—-38 to 42 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist; mod-
erately coarse, platy structure; slightly hard when dry,
friable when moist, plastic and sticky when wet; few
fine and very fine roois; many fine and common very
fine pores; moderately alkaline; strongly calcareous;
clear, smooth boundary.

ITC3—42 to 55 inches, dark-gray (2.5Y 4,/0) clay, very dark
gray (2.5Y 3/0) when moist; strong, coarse, prismatic
structure; very hard when dry, very firm when moist,
very plastic and slightly sticky when wet: few medium
and many fine roots; few medium, and many fine and

very fine, tubular pores; moderately alkaline; few
nodules and seams of lime; diffuse, smooth boundary.
I1C4—55 to 66 inches, gray (2.5Y 5/0) clay, dark gray

(2.5Y 4/0) when moist; strong, coarse, prismatic to mod-
erate, medium blocky structure; very hard when dry,
very firm when moist, very plastic and slightly sticky
when wet; few fine and very fine roots; many very fine
and fine, tubular pores; moderately alkaline.

Lange in charocteristics—The color of Ap and Al
horizons ranges from grayish brown (10YR 5/2) to very
dark gray (IOY] c)/l) Texture of the surface layer
ranges from silt loam to heavy silty clay loam. Small
areas have a strongly calcareous surface layer. The
Clea horizon ranges from silt loam to silty clay in tex-
ture and contains thm discontinuous lenses of fine sandy
loam. The depth to the 11C3 horizon ranges from 36 to
60 inches.

Azonal order

The Azonal soils lack a genetic profile because they are
too young or because conditions of parent material or of
velief have prevented the development of normal profile
characteristics. Under some conditions, steep topography
and rapid runoff have interfered with soil formation.
In the Alameda Area are soils of the Lithosol, Regosol,
and Alluvial great soil groups in the Azonal order.

LITHOSOLS

In the Alameda Area, the Gaviota and the Millsholm
soils have been classified as Lithosols. Lithosols are shal-
low soils having no clearly expressed soil development
and consisting m‘unly of a freshly and partly weathered
mass of hard rock or hard rock fragments.

The Gaviota soils are represent‘ltlve of Lithosols.
They formed from hard sandstone or other interbedded
sedimentary rock on typically steep topography. In
most places runoff is rapid. Runoff water washes away
scil material before horizons are formed, and little rain-
fall enters the soil to aid the soil-forming processes. The
addition of a small amount of organic matter is the only
soil-forming process evident in Lithosols.

Profile of Gaviota rocky sandy loam: NWI1,NEL, of
sec. 30, R. 2 W., T. 3 S. The slope at this site is 12 per-
cent; 1t is convex and faces south. Approximately 50
percent of the surface area is made up of rock outerop.
The soil was dry when the profile was examined.

A11—0 to 1 inch, brown (10YR 5/3) sandy loam; dark brown
(10YR 4/3) when moist; weak, very fine, granular struc-
ture; soft when dry, friable when moist, nonsticky and
nonplastic when wet; many very fine roofs; many very
fine pores; slightly acid; clear, wavy boundary; 1 to 3
inches thick.

A12—1 inch to 11 inches, brown (10YR 5/3) sandy loam;
dark brown (10YR 4/3) when moist; massive; slightly
hard when dry, friable when moist, nonsticky and non-
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plastic when wet; medinm acid;
ary; 8 to 1+ inches thick.
R—11 inches +, yellowish-brown (10YR 5/6) hard sandstone.

abrupt, irregular bound-

Range in characteristics—The depth to bedrock ranges
from 6 to 24 inches. The texture of the surface soil
aanges from sandy Joam to silt ]oam Some areas are
free of rock outerops. Where 115 soil is transitional
toward the Los Osos silt 10@111. he A lhorizon is finer
textured and is more olive ('0101'0({ (2.5Y) throughout.
Where thig s‘oi] intergrades toward the Log Gatos and
Los Osos soils, it has a wealk, reddish brown B2 horizon,
A faintly mottled B2 horizon occurs in places where this
soil intergrades toward the Los Osos, seeped variant, soil.

REGOSOLS

The Regosols have developed in soft or weakly con-
solidated materials and show little evidence of horizon
differentiation, except for a darkening of the surface
horizons by organic matter. In the Alameda Area, the
Shedd and Ianne soilg are Regosols. 'J,hey are btrongly
calearecus throughout their profiles. The high content
of caleium carbonate is believed to have inhibited the
formation of silicate clay. The accumulation of organic
matter has been greater in the Linne soils, which gives
them some of the properiies of Chestnut soils. Little
leaching of carbonates is evident in either the Shedd or
Linne soils.

The Shedd soils are representative of Regosols. Pro-
file of Shedd silt loam along a ridge 200 feet east of
attle guard and 20 feef sout th of road in the SW1,SWi1/4
NW1;, sec. 8, R. 3 K., T. 4 S. The slope of this site Is
45 to 50 peuont The soil wag dry when the profile was
examined.

A11—0 to 4 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) when moist; moderately
fine, granular structure; soft when dry, very friable
when moist, slightly sticky and slightly plastic when
wet; fine roots; moderately calcareous; clear,

many
smooth boundary ; 3 to 6 inches thick.

Al2—4 to 12 inches, color and texture similar to that of
A1l horizon; weak, fine, granular structure; slightly
hard when dry, {riable when moist, slightly sticky and
slightly plastic when wet; many fine roots; moderately
caleareous; clear, smooth houndary; 6 to 12 inches thick.

Clea—12 to 23 inches, light brownish-gray (2.5Y 6/2) silt
loaun, very dark grayish brown (2.5Y 3/2) when moist;
moderate, fine, granular structure; slightly hard \\hux
dry, very friable when moist, slightly sticky and slightly
plastic when wet; strongly caleareous; many roots; clear,
smooth boundary ; 10 to 14 inches thick,

C2ca—-23 to 32 inches, color and texture similar to that of
Clea horizon; moderate, fine, granular structure; slightly
hard when dry, very friable when moist, slightly sticky
and nonplastic when wet; strongly calcareous; clear,
smooth boundary ; 8 to 12 inches thick,

32 inches -+, pale-olive to olive, weakly consolidated fine

sediment of lacustrine ovigin.

C3

LRange in characteristics—The depth to the C horizon
ranges from 12 to 36 inches. Color of the A horizon
ranges from dark grayish brown or grayish brown to
light grayish 1)1'0\\]1 Some areas havo lime concretions
fhrmwhout the profile and mycelialike lime in the Cea
]1()1'1/;011. A few fine quartz pobb}os occur throughout.
Where this soil is transitional to Positas soils, the A hori-
zon ig brown. Also, the Cea horizon is grayish brown
and has a few, thin, discontinnous clay films.
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ALLUVIAL SOILS

Alluvial goils are an Azonal group of soils developed
from trangported and relatively recently deposited mate-
rial (alluvium) characterized by weak modifications (or
none) of the original materials by soil-forming processes

(17). In the Alameda Area, Yolo and Sycamore soils
are in this great soil group. These are young soils, and
their chars Lctell\h(’s are almost entirely inherited from

the parent materials. The addition of organic matfer to
the surface horizon is indicated by its darker color. The
drainage of the e soils differed during their formation.
The Yolo soils formed under good dmmaoe, and some
leaching of :arbonates has occurred in places. The Syca-
more soils formed under imperfect drainage, as indicated
by distinct mottles in the C horizon and the lime
throughout the profile. The mottles also indicate some
reduction of iron. The alluvium from which these soils
formed is predominantly from sedimentary rock. The
Yolo soils are representative of the Alluvial great soil
group.
Profile of Yolo loam in a field of irrigated tomatoes,

400 feet west of Santa Rita Road and 200 feet north of
Delle Valle Creek in the NW1,SW1/ ST/ see. 17,T. 2 5.,

R.1E. The slope at this site is less than 1 percent. The
soil was moist when the profile was examined.
Ap—0 to 8 inches, grayish-brown (10YR 5/2) loam, dark

grayish brown (10YR 4/2) when moist; massive; slightly
hard when dry, friable when moist, slighﬂy sticky and
nonplastic when wet; common fine and few medium
roots; common fine, few medium, and few coarse pores;
mildly alkaline; clear, smooth boundary; 6 to 8 inches
thick.

A1—8 to 16 inches, color and texture similar to that of Ap
horizon; massive; slightly hard when dry, friable when
moist, slightly sticky and nonplastic when wet; many
fine and many medium roots; many fine and few medium
pores and worm casts; mildly alkaline; clear, smooth
boundary ; 6 to 12 inches thick.

C1—16 to 24 inches, bmwn (10YR 5/3) very fine sandy loam,
dark brown (10YR 3/3) when moist; massive; soft when
dry, friable when moist, slightly stu:ky and nonplastic
when wet; many fine and few medium roots; moderately
alkaline; very slightly calcareous; gradual, smooth bound-
ary; 6 to 12 inches thick.

(2—24 to 46 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when moist;

massive; soft when dry, friable when mowi nonsticky
and nonplastic when wet; few fine roots; moderately
alkaline; very slightly caleareous; gradual, smooth

boundary; 12 to 24 inches thick.

C3—46 to 60 inches, brown (10YR 5/3) loam,
(10YR 4/3) when moist; massive;
dry, very friable when moist,
plastic when wet;
pores;

dark brown
slightly hard when
slightly sticky and non-
few very fine roots; few very fine
moderately alkaline; moderately calcareous.

Range in characteristics—Organic staing in Ap and
A1 horizon are one-half chip darker i value than the hori-
zons themselves. The A horizon ranges from dark gray-
ish brown or grayish brown to brown in color, and from
fine sandy loam to light clay Joam in texture. The C
horizon ranges from fine sandy loam to light day loam in
texture. Dcpth to lime ranges from 24 inches to more than
5 feet.

Laboratory Analyses

The results of laboratory analyses of samples taken,
by horizons, from seven soil profiles are shown in table
15. The analyses were made at the Soil Survey Labora-
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tory, Soil Conservation Service, Riverside, California.
Electrical conductivity, soluble cations and anions, and
moisture tension were determined by methods described
in the U.S. Department of Agriculture Handbook No. 60
(18) 3 extractable cations and organic carbon were deter-
mined by methods deseribed in the U.S. Department of
Agriculture Cireular 757 (11). The reaction (pH) was
determined with the Beckman glass electrode, mechanical
analyses were made by the pipette method, and total
nitrogen by the AOAC (Association of Official Agricul-
ture Chemists) Ijeldahl method.

Additional Facts About the
Alameda Area

In this section some additional facts about the Area
are given. The water supply, geology, agriculture, and
other subjects of general interest are discussed.

Water Supply

Wells ave the chief source of water for irrigation in
the Livermore and Amador Valleys. Approximately
3.000 acres in the northeastern part of the county receive
irrigation water from the Byron-Bethany Irrigation Dis-
trict. As approximately 6,000 acres of the highly devel-
oped agricultural area in the valleys depends on irriga-
tion, an adequate ground-water reserve is of great im-
portance.

The ground water is replenished by rainfall on nearby
valleys and mountains. Percolation takes place princi-
pally in the streams along the south side of the Liver-
more Valley. Plans have been made to bring in water
through the South Bay Aqueduct, which is now under
construction.

Because of the development of agriculture in the valley
and greater dependence on irrigation for erop production,
the draft on the ground-water reservoir has increased,
and fluctuations in the water level have caused some
concern. Also, the inerease in the population in the Area
not only has increased the amount of water used but
also has made sewage disposal a greater problem. The
valleys are in a closed basin, and the addition of salt
from sewage disposal creates another problem. Iventu-
ally the salt will make the underground water unfit for
nse in irrigation.

When the Alameda Avea was settled, much of ils acre-
age was poorly drained and was covered with willows
and other water-loving plants. Some parts of the Area
had artesian wells.  As development progressed, the
water fable was Jowered to approximately 100 to 150
feet. Along the eastern side of the Tivermore Valley,
much of the water is unfit for irrigation because it con-
{ains boron and other impurities.

Geology

Geologically the Alameda Arvea, as well as the San
Francisco Bay region or the California Coast Ranges in
general, is a complex system of folds and faults. Al
though sedimentary rocks predominate, many igneous
and metamorphic rocks that vary widely in age are rep-

resented. Detailed geologic maps and reports on parts
of the Alameda Area have been made by Huey (6),
Hall (4), Robinson (72), and Taff (15). ‘

Decipherable geologic history of the Area begins with
the oldest rocks—those in a geosyncline that occupies the
site of the present California Coast Ranges—the Fran-
cisean-Knoxville rocks of Jurassic age (7). These are
an accumulation of different kinds of sedimentary rocks,
contemporaneous voleanic rocks, and intrusive rocks.
They occupy the highlands of the Diablo Range gouth
of the Livermore Valley, as well as parts of the high-
lands immediately adjacent to the alluvial plain that
extends into the San Francisco Bay depresgion. The
Coyote IIills that protrude from the alluvial plain near
the tidelands of the San Francizco Bay depression also
consists of these rocks.

The Franciscan-Knoxville rocks consist of marine
sandstone, shale, siltstone, and radiolarian chert. The
silica making up the chert was originally colloidal. But
because the chert was buried at a great depth, and be-
ause of the strong folding of the Franciscan formation,
{he chert is now crystalline and is made up of a fine
mosaic of quartz or chaleedony. The chert is bedded,
and the individual beds or lenses range from less than
1 inch fo 6 inches thickness. Submarine voleanism that
poured hasic voleanic rocks, chiefly pillow basalt, on the
cen floor was widespread. Flow and fragmental volcanic
rocks are commonly interbedded with sandstone and
shale.

The TFranciscan-Knoxville rocks are extensively in-
truded by basie and ultrabasic igneous rocks (7). The
ultrabasic rocks now are dominantly serpentine. Large,
irregular areas of serpentine are widely distributed in
the Area. The Francisean-Knoxville rocks nearly every-
where are strongly folded and faulted, and most of the

stratified rocks stand at high angles.

The Cretaceous rocks consist of marine sandstone,
shale, conglomerate, and some lenses of Jimestone. Lower
Cretaceous rocks have been mapped as the Horsetown
formation and the Oakland conglomerate. Rocks of the
Upper Cretaceous age include the Moreno Grande, Pan-
oche, and Chico formations. These rocks occupy part of
the highlands east and west of Tavermore Valley. A small
aren of Crefaceous sediments occurs adjacent to the
Arroyo del Valle Creele south of the Livermore Valley.

Tn the vicinity of Corral Hollow, 2,000 feet of middle
Tlocene sand, clay, and shale have been mapped by Huey
and named the Tesla formation (6).

Miocene rocks consist of fossiliferous marine sand-
stone, shale, and conglomerate. They algo include inter-
bedded tuff, coal geams, and, in places, diatomaceous and
ciliceons shales. The Leona rhyolite, which consists of
curface flows and near-surface intrusions, is of upper
Miocene age. The Neroly, Cierbo, Briones, and Qursan
formations, as well ag the Monterey Group, represent the
Miocene rocks in the highlands above the intermountain
valleys of the vegion. The Miocene rocks occur in a
large area exposed on the west wall of the San Ramon
and Amador Valleys, in the highlands above Calaveras
Clanyon, in the Altamont Iills bordering the east side
of the Livermore Valley, and in the southern highlands
adjacent to the alluvial plain of the San Francisco Bay

depression.
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TasLe 15 ~—Mechanical and

[Analyses made at Soil Survey Laboratory, Soil Conservation Serviee,

Particle size distribution } j
! I
| Moisture| Mois-
| held at | ture | Or- | Total
Soil type and sample | [Torizon Depth Very |Coarse] Medium!| Fine | Very Clay | tension at ganic | nitro-
number Larger| coarse! sand sand sand | fine Silt | (less of 15 at- satura-carbon! gen
than | sand | (1.0- (0.5— 1 (0.25~| sand | (0.05~ than mosphere  tion
Zmm. (2.0~ 0.5 0.25 0.10 | (0.10- 0.002  0.002
1.0 tmm.g . mm.) jmm.) 0.05 | mn) | mm.)
min.) mia.)
Inches Percent | Percent | Percent Percent Percent | Percent | Percent | Percent Percent Percent | Percent | Percent
Altamont clay (358~ <1 0.1 1.0 2. 5.1 6.8 | 342 50.7 | _______|___.__. 1.23 [0. 148
Cal~1-3). <1 .1 .9 1.8 4.7 6.7 | 35415004 ___ i ____. .79 ] . 108
<1 .2 1.0 1.9 4.6 6.3 | 36.6 | 49.4 | ___________ .63 | .095
<1 L2 1.0 1.7 4.1 6.0 39.4 | 476 \___________.__ .50 | . 087
<1 L4 9 1.5 3.4 5.2 1 4L.8 | 46.8 ________ _____. B T N P
Diablo elay (S58-Cal- <1 0 1 .2 3.3 8.5 142,01 45,9 ... __ 1.37 1 172
-1 <1 8] 1 .3 3.3 T4 415 AT 4 L .92 0,135
<1 1 1 .2 2.6 6.3 43.7 | 47. 0 71 . 109
<1 0 .1 .2 2.5 6.0 43,1 48.1 64 | . 102
<1 .2 .5 .4 2.1 4.6 | 48.3  43.9 41 . 091
<1 .4 .6 .4 1.1 4.3 0 56,0, 37,2 o _____. 25 ..
Livermore very gravelly 610 13.9 0 17.0 881 13.9 7.9 1 29.1 9.4 .0 18. 1 .72 1. 066
course sandy loam f 61 14 15,1 8.0 14. 4 861 30.2 9.3 4.6 | 20. 1 .58 1,061
(359-Cal-1-3). A3 f50 0 11,2 4.7 85| 155 9.4 28.7 1 12.0 4.9 20.3 .50 052
Bit Y59 1211 16.3 8.9 1 15 2 0.0 271 11. 4 54 19.3 36 043
B2t $740 16,8 ] 20,8 10,27 154 6.9 16.4  13. 5 5. 8 1 20.9 P2
11C 7000229 34,6 15.3 7.1 1.2 5.8 131 5.9 23.4 3 .
Millsholm silt loam AL 07 0 | ) .6 2.9 7.2 165,91 228 10,1 440 1 1. 43 31
(859-Cal-1-5). | B21 7-14 1 O .3 .4 1.8 7.5 1631 26,9 11.4 0 38.0 .64 077
I B22 1422 [ L3 .4 1.9 7.2 6331269 1.7 38,2 53 066
R 22+ (ECUUS DRV RN SRR N S O S EOSISUR ISP,
Pleasanton gravelly Ap 0-9 55 6.2 12,7 8.7 120021 10,11 200 13.1 3.6 296 2.02 172
loam (860-Cal-1-1) Al 9-21 27 7.0 118 81187 1 10.3 1 209 14 2 3.5 23.8 .96 087
B21t 21-32 49 7.2 12,8 701180 0100 27.2 1 16.9 5T 22,7 .45 052
B22t 32-48 40 6.1 13.5 6.6 17.3 ) 1003 26.3 1 19.9 7.6 26,1 23 03
B3t 48-64 42 3.8 7.0 6.4 17.6 | 145  31.6 ] 19. 1 7.4 278 17 ..
C 64-72 30 3.0 5.4 6.9 149|220 29.9 1 17.9 4.4 27.6 12 ..
Positas gravelly loam
(859-Cal-1-1). 21 3.1 4.1 3. 6 9.7 10.3 1 53.2 1 16.0 5.8 02002 1,07 . 080
10 3.6 3.8 3. 4 9.4 10.0 ] 53.4 | 16. 4 6.4 234 54 . 049
14 1.9 2.3 1.8 5.3 5.8 129.9 1 53.0 23.1 . 64. 3 56 | . 080
4 2.5 2.9 2.9 10.9 3.7 344 427 18.4 1 63.8 34 045
8 2.9 4.3 46 1540110 349 269 10.8 | 35. 9 04 oo
14 2.9 3.5 6.8 1 214 12,3 20.7 @ 23. 4 9.7 1 39.7 03 L
54641 540 13.8 1 10.8 0.6 1 18. 4 821181 211 891315 03
Vallecitos rocky loam
(559-Cal-1-8). All 0115 300 111 13 4 7.1 11,0 208371 181 6.4 37.6 ] 2.06 168
Al2 1156 6291101 | 125 6.7 11.0 7.6 414 10.7 5.8 1 251 .95 075
B2t 6--12 8 7.8 8.6 3.9 6. 8 5.5 30,3 371 1.5 ] 38 5 . 60 052
{3:3‘ 1216 8 6. 4 7.9 4.3 7.9 6.3 20.7 1 37.5 10.8 | 38.6 .41 044
B 6+ RN FEVR N PRI R

! Na or K extracted with NI1,0Ac, less that in saturation extract.

? NI distillation for Altamont and Diablo; Na acetate procedure for other soils.

& Calearcous when tested with HCL

# Stones and gravel larger than 1 inch in diameter disearded at titme of sampling made up the following amounts: Apl, 5 percent;
Ap2, 5 percent; A3, 15 pereent; B1§, 40 percent; B2t, 15 pereent; and 11C, 30 percent.
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chemical analyses of selected soils

Riverside, Calif. Absence of data indieates values not determined]

Reaction 7 Tixtractable cations (Meq. per Saturation extraet soluble ]!
(pH) Clectrical 100 gm.) (meq. per liter) |
WWWWWWWW condue- ! Cation
» i tivity ! Base I Cation exchange
C/N (Fex10° satura- exchange | capacity
ratio millimhos tion capacity 2 per 100

Paste | 1:10 per em. at| Ca Mg | 1Na 1K H Na K | CaMg| Cl gn. clay
25¢ C.)

Percent Meqlio0 g. Meqf100 g.
8 6.5 | 25.5  10.0 0.9 3.3 0.2 92 | e RN PEPS S 36. 4 71. 8
7 6.8 o 1 27. 8 9. 2 .8 2.2 .3 |3 7 A S P DRSS SN . 37.0 73. 4
7 7.8 o 2 [ GO T SO JSE 2 D, P 00 PR, SUDRREDRI B [, DN B 33. 7 68. 2
6 T8 3 & 6 2 T A I, 319 67. 0
_________ 80 .~ 4 (G T P PO S 0 P, JUR ¢ I DEUUUORURUR FEOHURNDUDY DU G R 30. 3 64. 7
8 6.4 | _o 22,9 9.0 1.0 3.1 .1 123 O TS S SRS JEDIDU N 32. 6 71.0
7 T4 .. 1 [ N PEU— FC I D [ A VOO IUDUPUUNp PRy JEDUENES FUE 32. 0 G7.5
7 7.6 .. 3 (G N SO, O 122 S SRSRURI (RIS VIS NN B 30. 5 64. 9
6 ToT e 4 ) e e RO [0S FENUDNNEY PRSP R e 31. 6 65. 7
5 7.8 - 8 (%) JES . b I P [ 2 - JRUUNS VUSRS DR P, P 26. 5 60. 4
__________ 7.0 . I8 O 7 N I 26. 8 72. 0

10.9 6. 4 6.7 .4 3.5 2.5 L .6 1.8 79 1.0 0.5 | e
9.5 6.7 6.9 .2 4.0 2.9 L1 4 1.7 81 .8 22 SN SR DG U SR
9. 6 6. 8 6.9 .2 4.1 3.6 .1 .3 3.2 72 9 JR T PSRN DU SSRGS P
8.4 7.0 7.1 .3 3.7 4.7 L2 . 2.5 78 1.1 J T SURDINS DSOS DU FEREOUpIp S U
_________ 7.1 7.4 .3 3.1 6.8 -1 .2 2.2 82 [ T DR SO ISR FEOUPN RS [
,,,,,,,,, 7.1 7.2 .3 2.1 7.7 .2 .3 1.8 85 9 J: N DO NSRS SRS MR S
.2
.3
.2

<4 7 .1 -
.3 6.8 79 8 < e
3 5 A U T PSRRI NS FEUSOROS DU JU g

11.7 6. 3 6. 6 .5 11001 2.0 .1 .6 4.6 74 .8 LA BT 08 L3 e e
11.0 6. § 7.0 .3 9.3 1.5 .1 .4 2.7 81 .7 22 .h o [

8.7 7.1 7.3 .3 9.4 3.0 .1 s 2.3 85 L9 <1 6.7 .4 |- e

7.2 7.3 7.7 .2 8.4 7. .2 .3 2.1 93 1.0 <.1 G0 9] 2
_________ 7.3 7.6 2 8.0 8.9 -4 .3 2.0 90 .11 <1 61 .7 2 o
~~~~~~~~~ 7.4 8.1 3 7.3 8.0 .4 .3 1.6 91 L6 <1110 .61.6

13. 4 b} 6. 6 3 5.5 4.8 .3 L2 4.0 73 1.8 F T PN SN DN SN S FU

0 5.8 6.8 3 5.8 6.0 .5 L2 4.7 73 L0 <o e e

9.3 6. 0 7.4 31207 8.7 2.1 .5 7.5 81 2.3 JA R R O R e

7.6 8.5 L6 2007 9.9 2.2 .4 3.8 90 4.7 0 <L e e
__________ 7.0 9.0 1.3 1100 137 1.9 .4 .8 97 9.3 JR S SRS ORI DU SO F
e 8.0 8.9 1.8 7.4 1 13.0 2.3 .4 1.2 95 | 13.3 PR A ISR DS SSDURNNS ISR ORI
7.7 8.6 2.2 6.5 1 11.9 2.7 3 6 93 | 16. 0 T T SO PR NS F [ DS

.9 7.1 h. 2

12.3 6. 6 6.7 5 <. 1 .5 4.2 75 1.0 R P

12.7 6.5 6. 8 .3 7.1 6. 2 .1 .2 3.7 79 .8 PR T DR PO PSSO O
11. 5 6.6 7.3 L3 112201 13.6 2 .3 4.0 87 6 < e
9.3 7.0 7.5 L3 01002 0 117 2 .2 1.2 95 8 < e

5 Stones and gravel greater than 1 inch in diameter discarded at time of sampling made up 25 percent.
o Stones and gravel greater than 1 inch in diameter discarded at time of sampling made up 5 pereent.
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‘The surface and near-surface intrusions of the Leona
rhyolite occur in the Franciscan-Knoxville rocks in the
northern highlands adjacent to the alluvial plain of the
San Francisco Bay depression.

The lower Pliocene sediments consist mostly of silt and
clay but contain some sand, gravel, and in a few places,
concretionary and tuffaceous beds. These sediments are
Imown as the Green Valley, or Orinda formation. They
cecur in the highlands bordering the San Francisco Bay
depression as well as in the Iighlands north of Liver-
more Valley and east of San Ramon Valley. 7

Plio-Pleistocene sediments in the Livermore and Sunol
Valley areas are known as the Livermore-Tassajara or
Livermore formation. The Santa Clara formation, of
similar age, occurs along the east side of the San Fran-
cisco Bay depression. These sediments consist of sand,
gravel, and clay as much as 4,000 feet thick. Limy and
concretionary beds are fairly common, and some tuffa-
ceous beds are present neav their base. The sediments
were deposited in lakes, swamps. and streams, but appar-
ently not as alluvial fans.  Quaternary sediments of
upper Pleistocene and Recent age consist of sand. silt,
and clay that occur throughout the intermountain valleys
of the Diablo Range, as well as in the tideland and allu-
vial areas of the San Francisco Bay depression.

The lakes and swamps in the vicinity of Pleasanton
have been caused by the depression of the block lying
between major faults (4). As a vesult, the alluvium is
deeper here than elsewhere in the Livermore Valley.

In the southern part of the Tivermore Valley, the
alluvium containg a velatively large amount of gravel
because of deposition by the two largest streams in the
valley and Dbecause of the coarser textured soils on the
watershed.  The smaller sireams that enter the Liver-
more Valley from the north have deposited much of the
finer sediment.

The rocks of the Alameda Arvea are folded into a series
of anticlines and synclines and are cut by a number of
prominent faults. The frend of the faulfs and the axes
of the folds are northwesterly, except just north of
Livermore Valley, where the irend is more westerly.

The Jarger intermountain valleys ave all structurally
controlled, with the possible exception of Castro Valley.
Livermore Valley has developed in an east-west trench-
ing syncline, which is expressed very strongly in the
Livermore-Tassajara formation. The axis of this strue-
ture plunges gently westward and is cut off on the west
by the Pleasanton Ridge, an uplifted fault block. The
syncline is asymmetrical; the south limb dips northward
about 5 to 25 degrees, whereas the north imb dips about
60 to SO degrees to the south. The syncline becomes
more nearly symmetrical in the eastern part of Livermore
Valley.  Variations in the general pattern occur locally
because of minor faulting and folding.

Sunol Valley Ties mainly between the Calaveras-Sunol
and Sinbad faults. This valley resulted from the drop-
ping of the block between the faults, or from the erosion
of relatively weak, nonresistant rocks between them. San
Ramon Valley developed east of the Calaveras-Sumol
fault, along which the ridge west of the alley has been
uplifted.  Castro Valley lies just east of these faults, at
the edge of the San Francisco Bay depression, but the
effect that the faults had in the formation of the ralley
is not known. i

The principal faults in Livermore Valley are the Cala-
veras-Sunol, the Pleasanton, and the Livermore faults.
The Calaveras-Sunol fault extends along the base of the
Pleasanton Ridge block on the west side of Livermore
Valley. The steep, eastward face of Pleasanton Ridge is
thus an eroded fault scarp. The fault is at least 90 miles
long and iz therefore one of the longest faults in the
California Coast Ranges.

The Pleasanton fault trends about N. 25° V. and
passes just east of the city of Pleasanton. The Liver-
more fault trends about N. 40° W. and passes about 114
miles west of Livermore. This fault appears as a low
scarp extending for a distance of about 14 mile between
the Pleasanton-Livermore Road and Vallecitos Road.
The searp is west facing and varies in height; it may be
as much as 15 feet in places.

The San Francisco Bay area is a depression between
the Diablo and the Santa Cruz Ranges. Depressions in
this area occur principally along faults near the edge of
the basin. The principal structure feature of the San
Ifrancisco Bay depression in the Alameda Area is the
Hayward fault. Movement along this fault has occurred
during historic times. The strongest earthquake caused
by movement on the Hayward fault ocenrred in 1869 and
resulted in much damage, including the destruction of
Mission San Jose. The fault extends along the foothills
of the Diablo Range, generally at their base, adjacent to
the San Francisco Bay depression. On the surface, evi-
dences of the fault are numerous and well developed

7,8).

The Coyvote Hills lie betwveen the alluvial and the tide-
land areas west of Newark. A fairly gentle slope of the
bedrock surface beneath the alluvium occurs on the
northeastern side of the hills, as determined by log of
wells, but such data are lacking for the southestern side.
It is possible that these hills were formed by faults on
their southwestern side. The bedrock of ihe Covote 11ills
probably extends along the trend of the hillg in a north-
west-goutheast direction beneath the allnvium.

A distinet relationship exists between the geologic
formations, landforms, and soil series (fig. 20). This
relationship is shown along a north-south line extending
acrosg the Aren in the viemity of Pleasanton.

Agriculture

As industrial and residential developments have spread
over Alameda County, the acreage of cultivated crops
has been reduced sharply. Along with the reduction of
cropland, there hag been an increase in pasture in the
outlying foothills. Farming, however, is still important
in the county and is well diversified and highly efficient.
Moreover, the total annual value of agricultural prod-
ucts, both crops and livestock, is currently not far below
that of the past.

The greatest emphasis at present is on the production
of cut flowers and fresh vegetables {or the nearby cities.
Among the more important crops are cauliflower, lettuce.
tomatoes, cucumbers, and apricots.

In 1959 there were 1,107 farms in Alameda County.
The number of farms has decreased steadily since 1940,
and the average size of farms has increased. There were
67 farms of 1,000 acres or more in 1959. The census of
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Pliocene
(Sandstone and shale)

Recent {Alluvium)

Pleistocene
(Terrace
deposits)

Jurassic
(Metasedimentary rocks)

Jurassic
(intrusive rocks—serpentine)

Cretaceous to Miocene
(Sedimentary rocks)

Figure 20.—The relationship of geologic formations, landforms, and soil series in the Alameda Area.

agriculture for 1959 lists 550 miscellaneous and unclassi-
fied farms. The vest are classified as follows:
Number of

Type of farm farms
Cash grain o
Other field crops -
Vegetable farms
FFruit and nut
Poultry farms
Daivy farms e :
Tivestock farms other than poultry and dabyry— 168
General farms

The acreage of principal erops in Alameda County in
1940, 1950, and 1959 is given in table 16. The acreage of
oats, wheat, and hay crops has decreased since 1940.
Vegetables and wine grapes were not reported in the
census of agriculture in 1940 but showed a large acreage
in 1950 and 1959.

TasLE 16— Acreage of principal crops in stated years

!
Crop 1040 ¢ 19502 1959
Acres 1 Acres
Oats threshed. oo ooooo o1 143,166 | 458
Barley threshed oo oo o 14, 869 | 16, 08§
Wheat threshed.. o 3,712 055
Alfalfa hay o oooooon . 3,842 | ‘ 1, 463
Small grain hay_ oo 21,775 | y o i 9, 968
Sugar bects for sugar. ... 4,348 | , D79 2,247
Vegetables for sale. - oo * - 11, 561 14, 137
Wine or juice grapes._.-. @ 3 3, 036 2, 062
l ‘

1 Partly 1939, partly 1940.
2 Partly 1949, partly 1950.
3 Not given in U.S. Census.

The number of livestock on farms in 1940, 1950, and
ca - L A . ’ 5
1959 is given in table 17. The number of hogs and sheep
chowed an increase in 1959, but the number of milk cows
and chickens showed a decrease.

History

Alameda County was ereated in 1853 from parts of
Contra Costa and Santa Clara Counties. Its name
comes from the Spanish word meaning “grove of poplar

TT2-162— 66T

Livestoek

Milk cows.___.... [ 7,946 | 5, 737
Tlogs and pigs_ o oo- 13,217 | 21, 244
Sheep and lambs 6 months old | |

and Over. ..o 10, 176 26, 465
Chickens 4 months and over.... 511, 611 309, 615

1795, the Spaniards called the
southern part of the county Alameda, and the stream
running through it Rio de Ta Alameda. Alameda Creek
was mentioned in the California Statutes in 1850, and
{he name was chosen for the county by popular vote in
1853,

Tn 1769 members of a land expedition led by Gaspar de
Portola discovered San Francisco Bay. At this time a
reconnoitering party under Sergeant Ortega was sent to
cearch the “contra costa”, or opposite shore, for a Jand
route to Point Reyes, but the rugged topography and
hostile natives forced the party to twrn back. This area
was explored in 1770 by Pedro Fages, and by de Anza in
1776, In 1795 the southern part of the county was
visited by Sergeant Pedro Amador, and the same year
Father Antonio Danti made preliminary explorations
for a mission site and erected a cross on the location of
the Mission San Jose de Guadalupe. In June 1797 con-
struction wag begun on the San Jose Mission, and by
1831 it had become one of the most prosperous and
populous of the California missions.

In 1820 the vast Rancho San Antonio was granted to
Don Luis Peralta. This domain extended 5 leagues along
the eastern shore of San Irancisco Bay on land where
ihe cities of Oakland, Alameda, Berkeley, Albany,
Emeryville, Piedmont, and San Leandro are now located.
Other large grants, such as the Rancho San Leandro and
the Rancho San Lorenzo, were made to Spanish ranchers.

The American occupation in 1847 and the gold rush n
1849 helped advance the settlement of the county. In
1852 Ilorace Carpenter, Andrew Moon, and Iidson
Adams, three adventurers who had sailed for California
around Cape ITorn, staked out tracts where the city of

treez.”  As early as



76 SOIL SURVEY SERIES 1961, NO. 41

Oakland is now located. Seventeen years later the
first transcontinental train arrived in Oakland. The
population of this city increased from 1,543 in 1860 to
10,500 in 1870.

Oakland was the site of the Contra Costa Academy,
established in 1853 by the Reverend Henry Durant and
incorporated as the College of California i 1855. This
property and a 160-acre tract in Berkeley were deeded to
the State, which had established the University of Cali-
fornia by an act of legislature in 1868. Berkeley was
founded by Dr. Samuel Wiley, who named it in honor of
the philosopher, Bishop Berkeley.

By 1890 Alameda County had a population of 93,864
In 1960, according to the U.S. Census, the population of
Alameda County was 908,209,

Transportation

The bayshore cities of the county are natural ferminals
for long-distance transportation fines. Three transcon-
tinental railways—the Southern Pacific Lines, the Santa
FFe Lines, and the Western Pacific Railroad Company—
have terminals directly connected with port facilities,
belt-line tracks, and local electric lines. In addition to
the truck lines, there are interconnecting tracks to all
Pacific Coast cities and to interior valleys.

The port of Oakland has more thai 19 miles of deep
water frontage, representing an investment of nearly
$400 million. Even before World War I, this port
served more than 100 steamship lines engaged in coast-
wise, intercoastal, and foreign trade.

Adjoining the bay and 6 miles south of the center of
Oaldand is the Metropolitan Oakland International Air-
port. 1t occupies more than 1,000 acres. Another 1,000
acres adjacent to the airport is reserved for harbor and
airport industrial development. The airport is suitable
for major jet aireraft. It is a western terminus of trans-
continental airlines and is the central division of West
Coast air service. There are seven other airports in the
county. Two of these are municipally controlled, two are
operated by the military, and three are privately owned.

The San Francisco-Oakland Bay Bridge provides
passage for buses, trucks, and private antomobiles. The
southern part of Alameda County is connected with the
cities in San Mateo County and with the coastal high-
ways by way of the San Mateo Bridge and the Dumbar-
ton Bridge, both of which cross the San Francisco Bay.
Preliminary engineering studies are wnder way for a
secord bay bridee.

Major paved highways branching out in all dirvections
make Alameda County a natural center for bus and
truck traffic.  These inclnde the transcontinental TN.S.
Highvways Nos. 40 and 50 leading to the San Francisco-
Oakland Bay Bridge. Alameda County has 219 miles of
State highways and 562 miles of county roads, including
227 miles of primary roads. '

Industries

Manufacturing is the principal industry of Alameda
County. The plants of nearly 300 nationally known
manufacturers are in this area. The volume of business
m 1959 amounted to nearly $1 billion.

The food processing industry ranks first in the ecor-
omy of the county. It employs more than 20,000 workers
and disburses $24 million in wages. The major activity
of this industry is the canning of fruits, vegetables, and
fish.  Most of the foods canned are produced outside of
Alameda County. The most important items processed
mmclude peaches, pears, mixed fruit, apricots, spinach,
tomatoes, and potatoes. The wine industry produces a
number of table and dessert wines, as well as vermouth
and champagne.

The manufacture of machinery provides the second
largest payroll. The fabricated metals industry and the
transportation equipment industry also account for a
large part in the county’s ecomomy. More than 100
chemical firms employ 5,000 workers ‘and primary metals
production firms employ about the same number. Other
lmportant industries are printing and publishing, sand
and gravel, glass, paper and allied products, and electri-
cal machinery.

Electric energy for industry is provided by the Pacific
Gas and Electric Company through its system of hydro-
electric plants and transmission and distribution lines.
The supply is supplemented by steam electric-generating
plants at key cities.

Natural gas is piped into Alameda County from the
Rio Vista gasfield and the Kettleman Hills oilfield, as
well as from Texas, New Mexico, and Canada. Fuel oil
and gasoline are available from neighboring refineries
of four major oil companies.

A twin aqueduct, 93 miles long, brings soft, mountain
water from the Sierra Nevada to the Fast Bay cities.

Descriptions of Soil Profiles

In the following pages are detailed descriptions of a
representative profile of the soil series in the Alameda
Area that are not described in the section “Formation
and Classification of Soils.” The location in the Area
where each profile was deseribed is given.

Technical terms wused in describing the profiles are
defined in the Soil Survey Manual (13). Letters and
numbers at the left designate the horizons in each soil
profile. Combinations of letters and numbers in paren-
theses, such as (10YR 5/4), give the Munsell notation
of color in terms of hue, value, and chroma. This nota-
tion is more precise than the color name, which is also
given. Unless otherwise stated, the deseription is that of
a dry soil. The terminology used to describe soil pores
is that proposed by Johnson and others (8).

Arrazoxt Cray: The site described is 750 feet east
and 2,250 feet south of the northeast corner of sec, 19, in
SESWINEL, sec. 19, T. 2 S, R. 3. K. The soil is
used for pasture consisting of annual grasses, but it may
have been enltivated in the past.

Al11—0 to 7 inches, dark-brown (10YR 4/3) clay, dark brown
(10YR 3/3) when moist; grayish brown (10YR 5/2) or
lighter in the very thin surface crust; strong, coarse,
prismatic and strong, coarse and medium, blocky strue-
ture; very hard to extremely hard when dry, very firm
to extremely firm when moist, very plastic and sticky
when wel; many fine roots, which tend to concentrate
along structural planes and faces, and which appear flat-
tened or compressed: few extremely fine and very fine,
tubular pores; structural faces have very dark brown
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t6 black carbonaceous films and mats in places; slightly
acid, pH 6.5; clear, smooth boundary ; 4 to 8 inches thick.

A12—T to 19 inches, brown (10YR 4/3) clay, dark brown
(10YRR 3/3) when moist; moderate, coarse, prismatic and
moderate, coarse, blocky structure; very hard when dry,
very firm when moist, very plastic and sticky when wet;
few fine roots, mostly along structural planes; few ex-
tremely fine and very fine, tubular pores; few whitish
films of lime on surface of peds in lower part; many
slickensides; neutral, pIll 6.8; clear, smooth boundary ;
& to 14 inches thick.

A18-—19 to 28 inches, brown (10YR 4/3) clay, dark brown
(10YR 3/3) when moist; moderate, coarse, prismatic
and moderate, coarse and medinm, blocky gtructure; very
hard when dry, very firm when moigt, very plastic and
sticky when wet; few fine roots concentrated mainly
along structural faces:; few extremely fine and very fine,
tubular pores; few fine, whitish, soft to slightly hard
segregations and films of lime; slightly caleareous, the
lime mostly disseminafed; many slickensides; mildly
alkaline, pH 7.8; clear, smooth poundary; 8 to 14 inches
thick.

Aldea—28 to 37 inches, finely mottled dark-hrown and dark
yellowish-brown (10YR 4/3 and 4/4) clay, dark brown
and dark yellowish brown (10YR 3/3 and 4/3) when

ist: weak, coarse, prismatic and moderate, medium,
blocky structure; very hard when dry, very firm when
moist, very plastic and sticky when wet ; few fine roots,
mostly along structural faces: few extremely fine and
very fine, tubular pores; few, soft, fine, yellowish-brown
(10YR 5/6 and 5/8) segregations of iron oxide; few,
small, embedded fragments of shale: many slickensides;
slightly to moderately calcareous; few, fine, whitish, soft
to slightly hard segregations and filmg of lime; mildly
alkaline, pH 7.8; clear, smooth boundary; 6 to 12 inches
thick.

37 to 50 inches, yellowish-brown (10YR 5/4) silty
clay, dark yellowish-brown (10YR 4/4) when moist;
weak, medium, blocky structure; very hard when dry,
very firm when moist, plastic and sticky when wet; few
fine roots, mostly along structural faces; few extremely
fine and very fine, tubular pores; few, small, embedded
fragments of shale; Tew slickensides; moderately cal-
eareous, much disseminated lime and many whitish, soft
to slightly hard, embedded segregations and nodules of
lime:; moderately alkaline, pIl 8.0 clear, smooth bound-
ary; 6 to 18 inches thick.

R—350 inches 4, olive (3Y 5/3) highly fractured, fine-grained
sandstone and shale, darker olive (5Y 4/3) when moist,
and light olive-brown (2.5Y 5/4) silty clay loam, olive
brown, 2.5Y 4s4) when moist; undecomposed shale in-
creases with depth; shale fragments very slightly cal-
careous, and have many soft to somewhat hardened,
whitish, segregations, nodules, and films of lime in upper
parvt; lime Jess disseminated and segregated with depth;
moderately alkaline, pE 8.0

Cea:

Range in characteristics—The color of the A horizon
ranges from brown, dark brown, or light grayish brown
to very dark grayish brown. Depth to bedrock ranges
from 18 to 60 inches, but in most places it is 36 to 50
inches. Depth to lime ranges from a few inches below
the surface to the Cea horizon. In some severely eroded
areas, lime is on the surface.

Azvre Cray Loasr:  The site described is in the Valle
de San Jose land grant, SE1,SEL,NW1/ sec. 24, T.4 8.,
R. 1 E. (projected). The soil is gently rolling to hilly.
The slope at this site is 12 percent, is convex, and faces
east. The soil is used for pasture.

Al—0 to 6 incheg, grayish-brown (10YR h/2) clay loam, very
dark grayish brown (2.5Y 3/2) when moist; massive or
weak, coarse, Dlocky structure; very hard when dry, firm
when moist, plastic and sticky when wet; many fine and
very fine roots; many very fine, common fine, and few

medium, open, tubular pores; slightly acid, pIL 6.5; clear,
smooth houndary.

1B21t—6 to 12 inches, grayish-brown (10YRR 5/2) clay, very
dark gravish brown (2.5Y 3/2) when moist; moderate,
coarse, prismatic and strong, medium, blocky structure;
very hard when dry, very firm when moist, very plastic
and slightly sticky when wet; many fine and very fine
roots; many very fine and fine, open, tubular pores;
common thin clay films on ped faces and in pores; slightly
acid, pIl 6.5; diffuse, smooth houndary.

2 to 21 inches, dark grayish-brown (2.5Y 4,2y cday,
very dark grayish brown (2.5Y 3/2) when moist; mod-
erate, coarse, prismatic and moderate, medium, blocky
strmeture; very hard when dry, very firm when moist,
very plastic and sticky when wet; many fine and very
fine roots; many very fine and fine pores; cOmInon, mod-
erately thick clay films on ped faces and in pores;
glightly acid, pH 6.5; ¢gradual, irregular houndary.

B3t—21 to 25 inches, mottled grayish-brown (2.5Y 5/2) and
light yellowish-brown (2.5Y G/4) clay, very dark grayish
brown (2.0Y 3/2) and light olive brown (2.5Y 5/4) when
moist; moderate, coarse, subangular blocky structure;
very hard when dry, firm when moisgt, very plastic and
sticky when wet; few very fine roots; many very fine
and fine, open tubular pores; comimon thin clay films on
ped faces and in pores; slightly acid, pH 6.5; clear,
smooth boundary.

25 inches -+, light yellowish-brown (2.5Y 6/4) gravelly
clay loam, light olive brown (2.5Y 5/4) when moist;
massive: very hard when dry, firm when moist, plastic
and sticky when wet; few very fine roots; common fine
and very fine pores; few thin clay films in pores.

Range in characteristics—The A horizon ranges from
6 to 18 inches in thickness and from grayish brown, gray,
or dark gray to very dark gray m color. The texture of
this horizon ranges from silt loam to light clay. The
B2t horizon ranges from dark grayish brown to grayish
brown in color. Clay films in this horizon are thick
and continuous in places. There are a few slickensides
o y 2 At T A ] n PPN Lo . 'l' }t
in the B horizon. The C horizon ranges from light
vellowish brown or yellowish brown to light olive brown
‘i color and from gravelly clay loam to silty clay
texture. Some very dark brown stains occur along old
root channele.  This horizon is slightly caleareous n
some places. In a few small arveas that have concave
relief, the C horizon has many olive and olive brown
mottles. Very fine, smooth, well-rounded, quartz pebbles
occur throughout the solum.

Crrar Lage Cray, Dramxep: The site described 1s
000 feet north of the junction of North ILivermore
Avenue and ITartford Avenue and west of North Liver-
more Avenue in a fleld used for dry-farmed gram.

Ap—0 to 8 inches, dark-gray (N 4/0) clay, black (10YR /1)
when moist: strong, coarse, prismatic structure that
breaks to moderate, medinm, blocky structure; very hard
when dry, very firm wlhen moist, very plastic and sticky
when web: many fine and very fine roots; common,
medium, tubular pores and many fine, tubular pores;
slightly acid, pIl 6.5; clear, wavy boundary.

A11--8 to 23 inches, faintly mottled dark-gray (N 4/0) and
(10YR 4/1) clay, black (10YR 2/1) and very dark gray
(10YR 3/1) when moisgt; strong, coarse, prismatic strue-
fure that breaks fo moderate, medinm, blocky ; very hard
when dry, very firm when moist, very plastic and sticky
when wet: many fine and very fine rootfs; many very
fine, tubular pores in peds and along ped faces; many
«lickensides: neutral, pil 7.0; clear, wavy houndary.

Al12ca—23 to 36 inches, clay, very dark gray (10YR 3/1)
when dry or moist; strong, coarse, prismatic structure
that breaks to moderate, medium, blocky ; extremely hard
when dry, very form when moist, very plastic and sticky
when wet: many fine and few very fine roots: few fine
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and very fine, tubular roots in peds and along ped faces;
many slickensides ; strongly caleareous; light-gray, irregu-
lar, medium econcretions of lime; moderately alkaline, pIl
8.0: clear, wavy boundary.

ACeca—36 to 48 inches, dark-gray (10YR 4/1) clay, very dark
brown (10¥YR 2/2) when moist; weak, coarse, prismatic
structure that breaks to moderate, medium, blocky; very
hard when dry, firm when moist, very plastic and sticky
when wet; few fine and very fine roofs; few coarse, com-
mon fine and few very fine, tubular pores; few slicken-
sides; slightly caleareous matrix with medium, irregular,
light-gray nodules of lime; many seams of gypsum ; mod-
erately alkaline, pIl 8.0; clear, wavy boundary.

Cleca—48 to 50 inches, dark grayish-hrown (2.5Y 4/2) silty
clay, very dark grayish brown (2.5Y 3/2) when moist;
moderafte, medium, blocky structure; very hard when
dry, firm when moist, plastic and sticky when wet: few
very fine roots; common fine, and few very fine, con-
tinuous, open fubular pores; strongly calcareous; irregu-
lar medimm nodules of lime; moderately alkaline, pH
8.0 clear, wavy boundary.

) to 65 inches, light olive-brown (2.5Y 5/4) silty clay,

olive hrown (2.5Y 4/4) when moist; moderate, medium,

subangular blocky structure: very hard when dry, friahle
when moist, plastic and sticky when wet; few very fine
roots; common fine and few very fine, continuous open,
tubular pores; strongly calcaveous:; moderately alkaline,
pi 8.0,

Leange in characteristics—The Ap horizon ranges in
color from dark gray to very dark gray. The surface
soil is strongly calcareous in some places. The C horizon
ranges from light yellowish brown to light olive brown
and olive brown. In some small valleys, this soil has an
overwash of 12 to 18 inches of very dark grayish-brown
noncalcareous silty clay or light-gray caleareous clay
Joam.

Dranro Cray, Very Drer: The site described is 4,800
feet east of California State Highway No. 17, 3,200 feet
north of the Alameda County line, and 1.7 miles south-
east of Warm Springs. The slope at this site is 16
percent, is convex, and faces west. This soil is used
for range.

Al1l-—0 to 5 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) when moist; strong, coarse, prismatie
and strong, coarse and medium, blocky structure; ex-
tremely hard when dry, very firm when moist, plastic
and sticky when wet; many very fine and fine 10018 ;
common very fine, and few fine, tubular pores; few slick-
ensides; mildly alkaline, pH 7.5; gradual, wavy bound-
ary.

Al2ea—~5 to 138 inches, finely mottled very dark gray (10YR
3/1) and light brownish-gray (2.5Y 6/2) silty clay, black
(1OYR 2/1) and dark grayish brown (2.5Y 4,/2) when
moist; stroung, coarse, prismatic and strong, coarse and
medium, blocky structure; extremely hard when dry, very
firm when moist, sticky and plastic when wet; many
very fine and fine roots; common, very fine, and few fine,
tubular pores; common slickensides; caleareous: soft
light-gray nodules of lime; moderately alkaline, pH 8.0;
clear, irregnlar boundary.

ACeca—13 to 27 inches, finely mottled very dark gray (10YR
5/1) and light olive-brown (2.5Y 5/4) clay, black (10YR
2/1) and olive brown (2.5Y 4/4) when moist; medium,
coarse, prismatic and moderate, coarse and medium,
blocky structure; very hard when dry, very firm when
moist, very plastic and sticky when wet: many very fine
and few fine roots; few very fine and fine, tubular pores ;
common slickensides; calcareous; light-zray, soft nodules
of lime; moderately alkaline, pll 8.0; diffuse wavy
boundary.

Cea—27 to 60 inches --, light yellowish-hrown (2.5Y 6/4)
silty clay, light olive brown (2.5Y 5/4) when moist;
weak, medium and fine, blocky structire: very hard when
dry, friable when moist, sticky and plastic when wet;

few very fine roots; common, fine and very fine, tubular
pores; white seams of lime; moderately alkaline, pH 8.0.

LRange in characteristics—In some places the color of
the A horizon is gray to very dark gray. In other places
it is very dark grayish brown (10YRR 3/2). In areas
transitional from this soil to the Linne soils, the surface
1s slightly caleareous. In some areas transitional from
this soil to the Azule soils, a weak B2t horizon is present.
Depth to the Cea horizon ranges from 18 to 50 inches.

Hexzexe Rocsy Loas, Eropep:  The site deseribed is
2,200 feet east and 1,600 feet north of the southeast
corner of sec. 8, T. 5 S, R. 4 E., in cut on the road to
Pomters Lodge. The cover is chamise, ceanothus, man-
zanita, and scattered bunches of needlegrass. The slope
15 D5 percent, faces south, and is convex. Typically, the
soll is moderately eroded, but in many places it is
severely eroded.

AJ—0 to 7 inches, dark reddish-brown (5YR 3/2) loam, very
dusky red (25YR 2/2) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky when
wet: few coarse, medium and fine roots; few medium
and common fine and very fine pores: moderately alka-
line, pH 8.0; clear, wavy boundary.

32t--T7 to 15 inches, dark reddish-brown (5YR 3/2) light
clay loam; weak, medium, subangular blocky structure;
slightly hard when dry, friable when moist, slightly
plastic and slightly sticky when wet; few coarse and
medium roots and many very fine roots: few coarse and
many fine and very fine pores; common moderately thick
clay films on ped faces and in pores: moderately alkaline,
pl 8.0; many fine angular fragments of serpentine ; clear,
wavy boundary.

R—15 inches -, weathered serpentine.

Lange in characteristics—The color of the A horizon
ranges from dark reddish brown or reddish brown to
dark brown. The color of the B horizon has a similar
ange.  The texture of the B3 horizon ranges from light
clay loam to light clay. The pH ranges from neutral to
moderately alkaline. Depth to serpentine ranges from
a few inches to 48 inches.

Laxxu Cray Loas: The site deseribed is in the
NWL SWI4NEY; sec. 1, R. 1 E., T. 3 S,, in a cut along
the Patterson Pass Road. The slope at this site is 16
percent, is convex, and faces south. The soil was moist
when the profile was examined.

Allca—0 to 12 inches, dark-gray (10YR 4/1) clay loam, very
dark grayish brown (10YR 3/2) when moist: strong,
very fine, granular structure; slightly hard when dry,
very friable when moist, sticky and slightly plastic when
wet; many very fine roots; many fine, inferstitial pores
and common fine, tubular pores; strongly calcareous;
disseminated lime and fine, irregular concretions of
lime; moderately alkaline, pH 8.0 gradual, wavy bound-
ary; 8 to 14 inches thick.

AlZca—12 to 19 inches, this horizon is similar to horizon
above but it has more lime concretions,

Al3ca—19 to 36 inches, dark-gray (10YR 4/1) clay loam,
very dark grayish brown (10YR 3/2) when moist; mod-
erate, fine, blocky structure; slightly hard when dry,
very friable when moist, sticky and slightly plastic when
wet; many fine roots; many fine interstitial pores, com-
mon fine pores, and few medium pores; strongly cal-
careous; disseminated lime and irregular nodules and
filaments of lime; moderately alkaline, pH 8.0; abrupt,
smooth boundary; 12 to 30 inches thick.

R-—356 inches -, light-gray (5Y 7,/2) sandstone; accumula-
tion of white lime along cleavage planes,

Range in characteristics—The texture of the surface
layer ranges from loam to silty clay. The coarser tex-
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tured areas are typically grayish brown and have scat-
tered outerops of sandstone. The silty clay areas are gen-
erally dark gray and have some slickensides in the lower
part of the profile. Where it developed on shale, this
s0il has an olive-brown Cea horizon 12 to 24 inches thick.
The lime is leached from the surface in some places.
The amount of lime varies, but lime nodules occur
throughout the profile. Depth to bedrock ranges from
10 to 50 inches.

Liversore VERY Graverry Coarse Sanpy LoaM: The
site described is in the NW14NE1,SW1j sec. 23, T. 3 S,
R. 2 K., in a vineyard on the Raboil Ranch. The slope

at this site is 1 percent, is convex, and faces northwest.

Ap1—0 to 4 inches, brown (10YR 5/3) very gravelly coarse
sandy loam, dark brown (10YR 3/3) when moist; weak,
very fine, granular structure; soft when dry, and friable
when moist; slightly acid, pH 6.4; diffuse, smooth bound-
ary; 4 to G inches thick.

Ap2—4 to 12 inches, dark grayish-brown (10YR 4/2) very
cravelly coarse sandy toam, very dark orayish hrown
(10YRR 3/2) when moist; massive: slightly hard when
dry, friable when moist, slightly sticky when wet; many
fine and very fine roots; many fine and very fine pores;
neutral, pH 6.7; diffuse, smooth boundary; 4 to 8
inches thick.

AS—12 to 21 inches, dark grayish-brown (10YR 4/2) very
gravelly coarse sandy joam, very dark grayish brown
(10YR 3/2) when moist; weak, fine, granular structure;
slightly hard when dry, friable when moist, slightly
sticky when wet; many fine and very fine roots; many
fine and very fine pores; neutral, pIl 6.8 diffuse, smooth
boundary; 8 to 12 inches thick.

B21t—21 to 28 inches, brown (10YR 5/3) very gravelly
coarse sandy loam, dark brown (10YR 3/3) when moist;
massive; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few fine
roots; many fine and very fine pores, mainly interstitial;
few, thin, discontinuous clay films in pores; neutral, pH
7.0 diffuse, smooth poundary: 5 to 10 inches thick.

B22t—28 to 34 inches, brown (10YR H/3) very gravelly
coarse sandy loam, dark brown (10YR 4/3) when moist;
massive: slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few fine
roots; many, fine and very fine, interstitial pores; very
thin, nearly continuous clay films in pores; most of the
colloids in bridges; neutral, pil 7.1; diffuse, smooth
boundary; 4 to 6 inches thick.

T1C—34 to 60 inches, brown (10YR 5/3) very gravelly Toamy
coarse sand, dark brown (10YR 4/3) when moist; mas-
sive: slightly hard when dry, friable when moist, non-
sticky when wet; few fine roots; many fine and very
fine pores; small amount of colloids occurs in bridges
between sand grains and stains the sand and gravel;
neutral, pH 7.1; 10 to 20 inches thick.

Range in characteristics—The texture of the A horizon
ranges from very gravelly sandy loam or very gravelly
loam to gravelly loam. The percentage of gravel, by
volume, ranges from 40 to T5; some cobbles and stones
occur throughout the profile. In places where this soil
intergrades toward the Pleasanton soils, the B2t horizon
is more distinet; clay films arve continuous, and the
textural gradation from the A horizon to the B2t horizon
is greater. In places transitional from this soil to the
Yolo soils, the B2t horizon is less distinct or almost non-
existent; clay films are very thin and patchy, and there
is little textural difference between the A horizon and
the B2 horizon. The color throughout the profile is 15
{o 1 unit darker in value and 1 unit less in chroma. In
some places the ITC horizon consists of loose, open gravel
and loamy sand.

Lonrros Siary Toax: The site deseribed is on Vargas
Ranch, NW14,SW1,NW1,NW1/ sec. 24, T. 4 S, R.IW,
400 feet northwest of Morrison Canyon Road. The cover
is annual erasses and some oaks. The slope is 35 percent.

A1—0 to 14 inches, grayish-brown (10YR 5/2) shaly loam,
very davk grayish brown (10YR 3/2) when moist; mas-
sive: slightly hard when dry, friable when moist,
slightly sticky and nonplastic when wet; many fine and
very fine roofs; common medium and few f{ine pores;
strongly acid, pH 5.5; gradual, smooth boundarvy.

Bl1—14 to 24 inches, pinkish-gray (7.5YR 6/2) shaly loam,
dark brown (7.0YR 4/2) when moist: massive or weak,
granular structure; hard when dry, friable whoen moist,
slightly sticky and slightly plastic when wet; many
fine and very fine roots; common medium and few fine
pores; very few clay films in pores; strongly acid, pH
5.5; gradual, smooth boundary.

B2t—24 to 38 inches, pinkish-gray (7.5YIY 6/2) shaly light
clay loam, dark brown (T.5YR 4/2) when nioist; mas-
sive or weak, granular structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; few fine and few very fine roots; very few or few
clay fils in pores; strongly acid, pi 5.5; gradual, wavy
boundary.

R—38 inches +, pinkish-gray (7.0YR 6/2) highly shattered
diatomaceous shale.

Range in characteristics—In some shallow areas the
B horizons are absent. In the deeper areas, the B2t
horizon is clay loam or light clay. Depth to the R hori-
zon varies widely in short distances. Outerops of shale
are flush with the surface in places and occur mostly on
the edge of slope breaks.

Los Garos Loa: The site deseribed is in the SK4
SE14SW14,SW1 sec. 3, T. 4 S, R. 2 K. (projected) ® in
a road cut. Erosion is slight, and the soil is in pasture
that iz in good condition. The slope at this site is 3b
percent; it is convex and faces east. The soil was moist
when the profile was examined.

A11—0 to B inches, dark-brown (10YR 4/8) light loam, dark
prown (10YR 3/3) when moist; moderate, medium, sub-
angular blocky structure; slightly hard when dvy, friable
when moist, slightly sticky and slightly plastic when
wet: many very fine roots; few, fine and very fine,
interstitial pores; neutral, pH 6.7; clear, smooth bound-
ary.

A12—5
brown (7.5YR 3/2) when moist; massive;
dry, friable when moist, slightly sticky
plastic when wet; many very fine roots; few, medium
and fine, tubular pores and many, very fine, tubular
pores; many, very fine, interstitial pores; neutval, pIf 6.7;
gradual, smooth boundary.

Bi-—11 to 19 inches, dark-brown
prown (7.5YR 3/2) when moist: massive; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; many very fine, few fine, and few
medium roots: few, medium and fine, tubular pores and
many, very fine, tubular pores; many, very fine, intersti-
tial pores; many digcontinuous clay films in pores;
neutral, pH 6.7; gradual, smooth boundary.

Bot—19 to 32 inches, reddish-brown (5YR 5/4) heavy Joam,
dark reddigh brown (BY 3/4) when moist; massive ]
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; many very fine,
{few fine, and few medium roots; few medium and fine,
and many very fine, tubular pores; many very fine,
interstitial pores; continuous clay films in pores; neu-
tral, pf 6.7; gradual, smooth boundary.

to 11 inches, dark-brown (10YR% 4/3) loam, dark
hard when
and slightly

(10YR 4/3) loam, dark

[
5 Qection lines from map by 7.4, Geological Survey were
projected to the site, which is in an old Spanish land grant.
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B3t—32 to 42 inches, brown (7.5YR 5/4) loam, dark brown
(T.5YR 4/5) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few very fine, fine, and medium roots;
many, very fline, tubular and interstitial pores; slightly
acid, pIl 6.5; hard sandstone fragments, 25 percent,
by volume; gradual, irregular boundary.

R—42 inches -, very pale brown (10YR 7/4) shattered
sandstone.

Range in characteristios—The A Thorizon ranges in
color from brown or dark brown to dark reddish brown.
The B2t horizon ranges in color from reddish brown to
dark rveddish brown. Some areas have a yellowish-brown
C horizon that ranges from a few inches to 20 inches in
thickness.

About 1 mile sonth of Lake Chabot there is a small
area mapped with this soil that developed from intrusive
gabbro rock.  The soil in this area typically has a

. ; ; .\ .
dusky-red, friable, clay loam A horizon. The I horizon
is dark veddish brown, clayey, and slightly acid to
neutral.

Los Osos Sty Cray Loasr:  The site deseribed is 40
feet east and 120 feet south of the northwest corner of
sec. 19, T. 2 S, R. 1 W. (projected). The slope is 30
percent ; 1t is convex and faces south.

A1—0 to 8 inches, grayish-brown (10YR 5/2) light silty clay
loam, very dark grayish brown (25Y 3/2) when moist:
massive; hard when dry, friable when moist, sticky and
plastic when wet; few medium, and many fine and very
fine roots; few medium and common very fine pores;
few worm casts; medium acid, pII 6.0; clear, wavy
boundary.

B21t—S8 to 24 inches, dark grayish-brown (10YR 4/2) heavy
silty clay loam, very dark grayish brown (10YR 3/2)
when wmoist; moderate, medium, blocky sfructure; hard
when dry, friable when moist, sticky and plastic when
wet; few fine, and many very fine roots:; few medium
and common very fine pores; many moderately thick
clay films on ped faces; slightly acid, pH 6.5; gradual,
wavy boundary.

B22t—24 to 30 inches, dark grayish-brown (10YR 4/2) silty
clay loam, dark brown (10YR 3/3) when moist; moderate
medium, blocky structure; hard when dry, friable when
moist, sticky and plastic when wet; few fine and many
very fine roots; few mediwm, few fine, and comrmon
very fine pores; common thin clay films in pores and on
ped faces; slightly acid, pII 6.5; clear, irregular bound-
ary.

R—30 inches -+, pale-olive shale.

Lange in characteristics—The A horizon ranges from
8 to 18 inches in thickness and from silty clay loam to
clay loam in texture. The color ranges mainly from
grayish brown to dark grayish brown, but in a few
places 1t is light brownish gray. The B2t horizon ranges
from 14 to 24 inches in thickness and from silty clay
loam to clay in texture. The color ranges from dark
grayish brown to dark yellowish brown. Development
in this horizon ranges from weak to moderate. In areas
where development is weak, the clay films ave thin
and patchy.

Los Osos Loasr, Seerep Vartaxt: The site deseribed
is 1 mile south of Fairview Road in NE14SE1,NE1,
sec. 30, T. 3 S, R. 1 W. in a pasture that formerly had
been cultivated. The slope is 7 percent; it is slightly
convex and faces west. The soil was dry below a depth
of 20 inches when the profile was examined.

Ap—0 to 7 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist: moderate,

very fine, granular structure; hird when dry, friable
when moist, slightly sticky and slightly plastic when
wet; many very fine roots; many very fine pores;
medium acid, pH 6.0; clear, smooth boundary; 5 to 8
inches thick.

A11—T to 14 inches, loam that is similar in color fo that
of horizon above; massive:; hard when dry, friable when
moist, slightly sticky and slightly plastic when wet ;
many very fine roots; many very fine, common fine, and
very few medium pores; medium acid, pIl 6.0; gradual,
smooth boundary; 5 to 10 inches thick.

Al2--14 to 20 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist; few, fine,
faint, dark yellowish-brown (10YR 4/4) mottles; mas-
sive; hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine roots; many
very fine pores; medium acid, pH 6.0; gradual, smooth
boundary; 4 to 8 inches thick.

3211—20 to 30 inches, pale-brown (10YR 6/3) light sandy
clay loam, brown (10YR 5/3) when moist; many, coarse,
distinet, light yellowish-brown (10YR ¢/4) mottles, yel-
lowish brown (10YR 5/5) when moist; massive; very
hard when dry, friable when moist, sticky and plastic
when wet; common fine roofs; many very fine pores;
thin, continuous clay films in tubular pores; medium
acid, pII 6.0; gradual, smooth boundary; S to 14 inches
thick.

B22t—30 to 41 inches, light brownish-gray (10YR G/2) sandy
clay loam; brown (10YR 5/3) when moist; many, coarse,
distinct, yellowish-brown (10YR 5/4) mottles; massive;
very hard when dry, friable when moist, sticky and plas-
tic when wet; few very fine roots; many very fine
pores; common, moderately thick, continuous clay films
in pores; colloids mainly in bridges; strongly acid, pH
5.57 clear, smooth boundary; 8 to 14 inches thick.

R—41 inches -+, yellowish-brown (10YR 5/4) sandstone.

Lange in characteristics—The texture of the surface
layer ranges from fine sandy loam to silt loam. The
color of the A1 horizon ranges from dark gray, gray, or
grayish brown to brown. In aveas transitional from this
soil to the well-drained Gaviota and Los Osos soils, the
A horizon is not mottled, and mottles in the B2t horizon
are few and faint. In some areas the ¢ horizon has
prominent mottles. Depth to bedrock generally ranges
from 36 to 72 inches, but in a few places bedrock crops
out.

Miresmorar Stmr Loax: The site deseribed is near
the junction of Palomares and Stonybrook Roads in the
SEVSEYNT1, sec. 28, T. 3 S., R. 1 W. The slope is
25 percent; it is convex and faces southwest. This soil
ig used for pasture.

Al—0 to 7 inches, olive (5Y 5/3) silt loam, olive brown
(2.5Y 4/3) when moist; massive; very hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; many very fine roots; many very fine pores;
few worm casts; medium acid, pH 6.0; clear, smooth
boundary; 4 to 8 inches thick.

321—7 to 14 inches, light olive-brown (2.5Y 5/3) heavy silt
loam, olive brown (2.5Y 3/3) when moist; massive; very
hard when dry, f{riable when moist, slightly plastic and
slightly sticky when wet; many very fine roots; many
very fine pores; few, thin, discontinuous clay films in
pores; medium acid, pIl 57; clear, smooth boundary;
G to 10 inches thick.

B22—14 to 22 inches, light olive-brown (2.5Y 5/3) heavy silt
loam, olive brown (2.5Y 4/3) when moist ; massive; very
hard when dry, firm when moist, plastic and sticky when
wet; many fine roots; many very fine pores; many, thin,
continuous clay films in pores; medium acid, pH 5.7;
clear, smooth boundary; ¢ to 12 inches thick.

R—22 inches +-, grayish-brown (2.5Y 5/2) shale, dark gray-
ish brown (2.5Y 4/2) when moist; some tongues of the
B22 horizon in cracks.
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Range in characteristics—The texture of the A hori-
zon ranges from loam or silt Toam fto light clay loam.
The color 1 ranges from olive brown or 11@111 brownish
gray to dark gr ﬂ’lsh brown. The texture of the B2 hori-
7Zon ranges from silt loam to clay loam; the color ranges
from ]mht olive brown or brown to ye]]m\]sh brown.
Tn small areas on toe slopes, this horizon is more strongly
developed than typical and is strong-brown or reddish-
brown clay.

Parristt Graveony Lo n[* The site deseribed is in the
SW1/,SE1,SEY, see. 17, T. 5 S, R. 4 E. (1,000 feet east
and 400 ieo north of (he southeast corner of sec. 17).
The slope at this site is 20 percent; it is convex and
faces west by northwest. This soil 1s steep and has a
few outerops of rock. The present cover is annual
grasses and oaks.

0114 inch to 0, litter of partly decomposed oak leaves and

orasses.
A11—0 to 2 inches, dark-brown (10YRR 4/3) gravelly loam,

dark grayish brown (10YR 4/2) when moist; weak, fine,
granular structure; hard when dry, friable \xhen moist,

many fine
slightly

slightly sticky and slightly plastic when wet:
roots; many fine and common very fine pores;
acid, pll 6.5; gradual, wavy houl’ldnry

Al12-—2 to 13 inches, dark-brown 5YR 4/4) gravelly light
clay loam, dark brown (7. ’)Y]» o/") when 11101%( weal,
medium, fmmnl‘n' structure; hard when dry, friable when
meoist, Sll{{"ht]y sticky and plaﬂtu’ when wet; many fine
roots: commion fine and few very fine pores; medium
amd pH GO clear, wavy boundary.

hos yellowish-red (5Y T 5/6) gravelly clay
}(mm yel owish red (PYR 4/6) when meoist; weak, fine,
Sllbdh‘*tﬂdl blocky structure; hard when (11& firm when
moist, slightly sticky and plastic when wet; few fine
and very fine roots; few fine and very ﬂne pores;
medinum acid; diffuse, wavy boundary.

B2t—16 to 33 inches, vellowish-red (5YR b5/6) gritty clay,
yellowish red (BYR 4/6) when moist; weak, fine, sub-
angular blocky structure; very hard when dry, firm when
moist, slightly sticky and plastic when wet; few fine
roots: common fine pores; common moderately thick clay
films on ped faces; strongly acid, pH 5.5; clear, irregu-
lar boundary.

B3t—33 {o 36 inches, brown (7.5YRR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; weak, fine, sub-
angular blocky structure; hard when dry, {riable when
moist, slightly sticky and plastic when wet; few fine
roots; common fine and few very fine pores; common
moderately thick clay films; very strongly acid, pH 4.5;
clear, irregular boundary.

1—36 inches -, shattered shale that has clay films along
cleavage planes.

B1

Range in characteristios—In some areas the A horizon
is reddish brown (5YR 4/3). Also, in some areas the
B2t horizon is medium acid. The depth to bedrock
ranges from 12 to 48 inches but typically is between
18 and 36 inches.

Prriins Loaar: The site deseribed is 1,550 feet south
and 550 feet west of the northeast corner of section 19,

T.3 S, R.2 E. The slope is 1 percent; it faces west and
is shghﬂy convex. The present cover consists of annual
grasses.

Al-—0 to 10 inches, pale-brown (10YR 6/3)
brown (10YR 4/3) when moist; massive; hard when
dry, {riable when moist, stightly plastic and slightly
sticky when wet; few ve fine roots and many fine
roots; few, medium, ’cubu]ar pores and many, fine and

very fmo tubu]ar pores; medium acid, pH 6.0; gradual,
smooth boundary.

loam, dark

B21{—10 to 15 inches, light yellowish-brown (10YR 6/4) silt
loam, dark brown (7.5YR 4/4) when moist; weak,
medium, subangular blocky structure; hard when dry,
friable when moist, slightly plastic and sticky when wet;
few very fine and many fine roots; many, fine and very
fine, tubular pores; common thin clay films in pores and
on ped faces; slightly acid, pTI 6.5; clear, smooth bound-
ary.

B2i-—15 to 33 inches, yellowish-hbrown (10YR 5/4) gravelly

clay loam with brown (7.5YR 5/4) coatings, dark brown
(7.5YR 4/4) when moist; moderate, medium, blocky
structure; very hard when dn, firm when moist, plastic
and sticky when wet; few very fine roots; few, ﬁne and
many, very f{ine, tubular pores; many modm ately thwk
clay films in pores and on pul faces; slightly acid, pH
6.5 gradual, wavy boundary
33t—33 to 55 inches, brown (7
loam, dark brown (7T.5YR 4/4) when moist;
medium, blocky structure; hard when dry,
moist, plastic and slightly sticky when wet; very fine
roots; few fine and common very fine pores; continuous
moderately thick clay films in pores and on ped faces;
mildly alkaline, pH 7.5; gradual, wavy boundary.

n (7T.5YR H/4) very gravelly clay

(AYR 4/4) when moist; weak,

blocky structure; hard when dry, firm when

plastic and slightly sticky when wet; few very
continuous moderately thick clay films and

mildly alkaline, pH 7.5.

YRR 5/4) very gravelly clay
moderate,
firm when

loam, veddish brown
medium,
moist,
fine pores;
few thick clay films on ped faces;

Range in characteristics—The B2t horizon is reddish
brown in areas transitional from this soil to Positas soils.
The B31t and B32t horizons range from very gravelly
to gravelly. The C horizon ranges from reddish brown
to yellowish brown in color and from very gravelly clay
Joam to gravelly loam in texture.

Prscapuro Cray: The site described is 150 feet south
of Hartford Avenue and 0.7 mile east of the junction of
\ou‘h Livermore and Hartford Avenues. The soil is

1sed for pasture consisting of grasses but may have been
culu ated in the past. The slope at this site is 1 percent.
The soil was dry fo a depth of 20 inches when the profile
was examined.

A2 0 fo 2 inches, gray (10YR 5/1) clay loam, dark-gray
(10YR 4/1) when moist; platy structure; hard when
dry, friable when moist, Smd\V and DLlSth when wet;
slightly acid, pH 6.5; clear houndary; 1 to 3 inches thick.

9 to 12 inches, dark-gray (N 4/0) clay, very dark gray
(N 3/0) when moist; moderate, medium, prismatic struc-
ture; very hard when dry, firm when moist, slightly
sticky and plastic when wet; moderately alkaline, pH
8.0; gradual boundary: 8 to 12 inches thick.

B22t—12 to 20 inches, dark-gray (10YR 4/1) clay, black
(10YR 2/1) when moist; moderate, medium, prismatic
structure; very hard when dry, firm when moist, slightly
sticky and plastic when wet; slightly calcareous; moder-
ately alkaline, pII 8.0; gradual boundary; G to 12 inches
thick.

(Mea—20 to 30 inches, light-gray (Y 7/1) clay,
5/1) when moist; massive; very hard when dry,
when moist, slightly sticky and plastic when
strongly calcareous; moderately alkaline, pH 8.0;
ual boundary; 8 to 16 inches thick.

C2ea—30 to 40 inches, gray (5Y 6/1) clay loam, gray
{(bY b/1) when m()mt massive; very hard when dry,
slichtly sticky and p].lstlc x\hgn wet; lime in matrix
and in eoncretions; moderately ‘ﬂlxalme pH 80; 8 to
12 inches thick.

OSca—40 to 58 inches, light olive-gray (5Y 6/2) clay loam,
olive-gray (5Y 5/2) when moist; massive; very hard
when dry, firm when moist, slwhtlv sticky and plastic
when wet; lime in matrix and in concretions ; moderately
alkaline, pH 8.0; 12 to 24 inches thick.

gray (bY

firm
wet;
grad-
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Cdea—358 to 72 incheg, light-gray (5Y 7/2) clay loam, light
olive-gray (0Y o/.!\ when moist; massive; hard when
dry, firm when moist, slightly sticky and plastic when
wet; many concretions of lime; moderately alkaline,
pII 8.0,

Lange in characteristics—On hurmamocks the A horizon
is dark-gray clay loam from 4 to 8 inches thick

Posrras Graverny Loss: The site deseribed is in a
field 216 feet west of Greenville Road and 168 feet south
of the northeast corner of sec. 25, T. 3 S.. R. 2 E. The
soil is used for pasture consisting of annual grasses, but
it was formerly cultivated. The slope is 4 percent; it is
slightly convex and faces southwest.

Ap—0 to 8 inches, brown (I0YR 5/3) gravelly
brown (7.A5YR 3/2) when moist; mostly
upper part has weak horvizontal cleavage; hard when
dry, friable when moist; many fine roots; many fine
pores; medium acid, pII 5.9; abrupt, smooth boundary;
6 fo 8 inches thick.

A2—S8 to 11 inches, this horvizon is similar to the Ap horizon
in all respects except colors, which are nearly 1/2 chip
lighter in value: medium acid, pH 5.8; abrupt, smooth
houndary: 2 to 4 inches thick.

B21t—11 to 20 inches, dark reddish-gray (5YR 4/2) clay,
dark reddish brown (BYR 3/3) when moist: strong,
coarse, prismatic structure; extremely hard when dry,
extremely firm when moist, very plastic and sticky when
wet; few ﬁne roots along structural faces; few, fine,
tubular pores: thick, continuous clay filing on ped faces;
colloids 110111\ fill pores; common slickensides:; medium
acid, pH 6.0; gradual, smooth boundary: 6 to 12 inches
thick.

B22t—20 fo 29 inches,

loam, dark
massive but

reddish-brown clay, (5YR 4/4) when
dry or moist; strong, coarse, prismatic structure; similar
to B21t horizon but has less clay; mildly alkaline,
pll 745 abrupt, smooth boundary; 6 to 12 inches thick.
B31t—29 to 39 incheg, brown (7.5YR 5/3) heavy loam, dark
brown (7.0YR 4/4) and yellowish red (5YR 4/6) when
moist; many yellowish-red (YR 5/5) coatings and com-

mon, fine, black staing 1 to 2 millimeters across: strong,
medium, blocky structure; very hard when dry, firm

when moist, plastic and sticky when wet; few fine roots;
few, fine, tubular pores; moderately thick continuous
clay films on ped faces and in pores; moderately alkaline,
pEL 7.9; very weakly calcarveous; gradual, smooth bound-
ary; 8 to 14 inches thick.

B32t—39 to 54 inches, light yellowish-brown (I10YR G/5)
heavy loam, yellowish brown (10YR 5/4) and vellowish
red (5YIRR 4/6) when moist; few yellowish-red (YR 4/6)
coatings and common, fine, black stains; strong, medium,
blocky structure; very hard when dry, firm when moist,
sticky and slightly plastic when wet; few fine roots;
few, fine, tubular pores; moderately thick continuous
clay films on ped faces and in pores; moderately alkaline,
pH 8.0; very weakly calcareous; umdua smooth bound-
ary; 12 to 18 inches thick.

I1C—5H4 inches 4-, light yellowish-brown (10Y
light sandy clay loam with a few
4/6) coatings when dry, yellowish brown (10YR 5/4)
with yellowish-red (5YR 4/6) coatings when moist;
massive; slightly hard when dry, friable when moist;
containg about 1 percent, by volume, of stones more than
3 inches across and about 15 percent of stones 1 fo
3 inches across; mildly alkaline, pH 7.7.

Range in characteristics—The A2 horizon looks like
a degraded B2t horizon in places, and has some clay
films on small, angular blocks. Thickness of the A hori-
zon ranges from 8 to 20 inches. The color ranges from
bI’O\VD or 2T IVJS 1 1)1 own {o d(ll k or ay I&h bl OWI. rI exture
of the sm*i ace layer ranges hom gravelly sandy loam or
gravelly Toam to loam. Some areas have coarse gravel
or cobbles throughout the profile. Although the A hori-

v G/D) gravelly
vellowish-red (OYIR

SERIES 1961,

NO. 41

zon is predominantly brown (5YR). in some arveas it is
reddish brown, In places where this soil intergrades to-
‘ard the Perkins soils, the B2t horizon is coarser textured
(lwhi clay), clay films are thinner, colloidal flli ing of

pore is Tess common. and the color may be browner
(7.5YR). The C horizon ranges from yellowish colored

silt to yellowish-brown gravelly loam sediment.

Rixcon Cray Loas: The site deseribed is 150 feet
west of Mountain House Road between Mountain House
School and an east-west dirt road in the SE1/,SF1,SE1,
NW1j sec. 6, T. 2 S, R. 4 E. The slope at thig site is
less than 1 percent, ‘and the cover consists of annual
grasses.

Ap—O0 to 8 inches, grayish-brown (10YR 5/2) clay loam,

dark brown (10YR 3/3) when moist; massive; very hard
when dry, friable when moist, plastic and sticky when
wet; few medium, many fine, and few very fine roots;
few medium, common fine, and few very fine, tubular
pores n(\utld] pH 7.0; ]e:u smooth boundary.

Al1-—-8 to 16 inc hes, dark fmulsh brown (10YR 4/2) clay
loam, dark Dbrown (10YRR 3/3) when moist; massive
very hard when dry, f'riuhlo when moist, plastic and
sticky when wet; many fine and very fine roots; com-
mon, fine and very fine, tubular porves; neutral, pH 7.0;
abrupt, smooth boundary.

B1t—16 to 28 inches, dark grayish-brown (10YRR 4/2) heavy
clay loam, dark brown (10YR 3/3) when moist; weak,
coarse, blocky structure; very hard when dry, friable
when moist, plastic and sticky when wet; many fine
and very {ine roots; many, fine and very fine, tubular
pores; few thin c¢lay filins on ped faces and in pores;
neutral, pII 7.0; gradual, wavy boundary.

B21t—28 to 38 inches, brown (10YR 5/3) and grayish-brown
(10YR 5/2) light c¢lay, dark brown (10YR 4/3) and
dark grayish brown (10YR 4/2) when moist; moderate,
coarse, blocky structure; extremely hard when dry, firm
when moist, very plastic and sticky when wet; few fine
and many very fine roots; common fine and very fine,
tubular pores; common thin clay films in pores and on
ped faces; neutral, pH 7.0; gradual, wavy boundary.

B22t—38 to 52 inchesg, brown (10YRR 5/3) clay, dark brown
(10YRR 4/3) \xhen moist; moderate, medium, blocky
structure; extremely hard when dry, very firm when
moist, and sticky when wet; few fine and very fine
roots; common fine and very fine, tubular pores; com-
mon thin and few moderately thick clay films on ped
faces and in pores; mildly alkaline, pII 7.5; gradual,
wavy boundary.

B3tea—52 to 60 inches,

yellowish-brown (10YR 5/4) clay
loam, dark yellowish brown (I10YR 4/4) -when moist;
moderate, medium, blocky structure; extremely hard
when dry, very fiiin when moist, very plastic and slightly
sticky “hon wet; few very fine roots; common fine and
very fine pores; many moderately thick clay films in
pores and on ped faces; moderately alkaline, pl 8.0;
seams of lime; tongues of material from the horizon
above.

Lange in characteristics—DBecause of land leveling, the
Ap horizon consists of fill material. The color of the A
horizon ranges from dark gray, grayish brown, or dark
brown to brown. The texture of this horizon s light
clay loam or heavy clay loam. The B horizons range
from dark grayish brown to brown in color, and the C
horizon ranges from pale brown to yellowish brown. The
B3tea horizon ranges from mildly calcareous to st rongly
calcareous. Lime occurs in seams, as disseminated ]1me,
and as nodules. In areas transitional from this soil to
the San Ysidro soils, the B2t horizon is more strongly
deve]oped. Very ﬁne manganese concretions oceur
throughout the profile but inecrease in number with
depth.
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San Ysmro Loas: The site described is 950 feet east
and 1,200 feet south of the northeast corner of sec. 36,
T.2 S, R. 2 E. The slope is less than 1 percent and
slightly convex. The vegetation consists of annual
grasses le’ld tarweeds.

Ap—~0 to 6 inches, pale-brown (10YR 6/3) loam, dark brown
(10YR 3/3) when moist; massive; hard when dry and
slightly plastic and slightly sticky when wet; many very
fine and few fine roofs; few medium and many very fine
and fine, tubular pores; medium acid, pIl 6.0; clear,
wavy boundary.

All—6G to 9 inches, faintly mottled pale-brown (10YR 6/3)
and brown (10YR 5/3) silt loam, dark brown (10YR
3/3) when moist; massive; hard when dry, friable when
moist, slightly 1)](1&1"10 ‘11’1(] sticky when wet; many very
fine and few fine roots; few medinm and many fine and
very fine, tubular pow,, medium acid, pH 6.0; gradual,
wavy boundary.

A12-A2—9 to 16 inches, silt loam, similar to horizon above
in color, but has pale siliceous coatings on peds and in
pores; massive; hard when dry, friable when moist,
very slightly plastic and sticky when wet; many very
fine and few fine roots; few medium and many fine and
very fine pores; medium acid, pH 6.0; clear, smooth
boundary.

B21t—16 to 24 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) when moist; strong, coarse, columns that
have light-gray (10YR 7/2) vesicular, porous loam caps
Y4 inch thick; extremely hard when dry, very firm when
moist, very plastic and slightly sticky when wet: few
fine roots; many fine and very fine pores; many moder-
ately thick clay films on ped faces and in pores; neutral,
pIl 7.0; gradual, wavy boundary.

B22t—24 to 34 inches, dark-hrown (10YR 4/3) clay, dark
brown (10YR 3/3) when moist; strong, coarse, prismatic
to strong, medium  blocky st,lu(,tme, extremely hard
when dry, very firm when moist, very plastic and slightly
sticky when wet; few fine and very fine roots; few fine
and many very fine pores; continuous moderately thick
clay films on ped faceg and in pores; moderately alkaline,

pH 8.0; gradual, wavy boundary.
B31t—34 to 52 inches, yellowish-brown (10YR 5/4) silty

clay, dark yellowish brown (10YR 4/4) when moist;
moderate, medium, blocky structure; very hard when
dry, firm when moist, very plastic and slightly sticky

when wet; few fine and very fine roots; few fine and
many very fine pores; many moderately thick eclay films
on ped faces and in pores; moderately alkaline, pH 8.0;
gradual, wavy boundary,

B32i—52 to 60 inches, yellowish-brown (10YR 5/4) silty
clay, dark yellowish brown (10YR 4/4) when moist;
moderate, medium, blocky to moderate, fine, blocky struec-
ture; very hard when dry, firm when moist, plastic and
sticky when wet; many, very fine, tubular pores; com-
mon moderately thick clay films on ped faces and in
pores; moderately alkaline, pIl 8.0.

Lange in characteristics—The texture of the A hori-
zon ranges from silt loam to fine sandy loam; the color
ranges from pale brown or brown to grayish brown. In
places the B21t horizon is dark brown (7.5YR 4/4) and
reddish brown (5YR 5/4). The B32t horizon ranges
from clay or silty clay to silty clay loam. In places the
clay loam is gravelly. In areas transitional from this
soil to the Pescadero soils, the A horizon is dark gray
and the A2 horizon is gray. The B21t horizon is gr ay
in the upper part but 0‘11(19% to yellowish brown with
depth.

Sycamore Sinr Loas: The site described is 1,250 feet
east of Hopyard Road, 50 feet north of Black Avenue,
and 4 mile north of Pleasanton in a nearly level field
that is used for irrigated row crops.
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Ap—0 to 7 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) when moist; weak, me-
dium, granular structure; slightly hard when dry, friable
to very friable when moist, sticky and glightly plastie
when wet; many fine, inped and exped roots; few, fine,
tubular pores and common, medium, interstitial pores;
moderately alkaline, pH 8.0; moderately calcareous; grad-
ual, smooth boundary.

A1—T7 to 18 inches, silt loam similar to the above horizon
but has not been disturbed by culm ation.

ACg—18 to 30 inches, grayish-brown (2.5Y 5/2) silt loam,
dark grayish br'own (2.5Y 4/2) whon moist; few, fine,
distinct, rust-coloved mottles; massive or weak, medium,
granular structure; slightly hard when dry, friable fo
very friable when moist, sticky and slightly plastic when
wet; few fine roots; few, fine, tubular pores and few,
medium, interstitial pores; moderately caleareous: mod-
erately alkaline, pIT 8.0: gradual, smooth boundary.

Cle—30 to 44 in('he& ’h'wm olive- “m\ (5Y 6/2) silt loam,

Y 5/2) ; common, fine, distinet,
rust-colored molt]es, maxawe, s,hffht]y hard when dry,
friable to wvery friable when wmoist, slightly sticky,
slightly plastic when wet; few fine roots: few and very
few, fine, tubular pores; strongly cales neous dissemi-
nated lime and small, soft, whitish concrehons and
geams of lime; moderately alkaline, pH 8.2; abrupt,
smooth boundary.,

C2g—44 to 60 inches, light olive-gray (5Y 6/2) heavy silt
loam, olive gray (5Y 4/2) when moist: common, fine,
yellowish-brown mottles and medium, distinct, yellowish-
brown mottles; massive; slightly hd]d when dry, friable
to very friable when moist, sticky and plastic when wet;
few fine roots; very few, fine, tubular pores; strongly
calcareous; disseminated lime and soft, small, whitish
nodules and seams of lime; moderately alkaline, pIT 8.2.

Range in characteristics—The texture of the surface
Iayer ranges from gravelly loam or loam to silt loam.
The color of the A horizon ranges from light brownish
gray or 01'(1\'1511 brown to ]JOht gray. W hOl e these soils
were formed 1 moderately Weﬂ drained areas , the mot-
tles are few, fine, and faint, and the color of the A horizon
is brownish gray. In small areas, the soil is gravelly
throughout.

Zamora Sinty Cray Loas: The site described is 1,900
feet morth of East Avenue and 20 feet west of Vasco
T\md in a field used for irrigated crops and dry-farmed

HH.

Ap—~0 to 7 inches, grayish-brown (10YR 5/2)
clay loam, very dark grayish brown (I0YR 38/2) when
moist; moderate, medium, subangular blocky structure;
hard when dry, friable when moist, sticky and slightly
plastic when wet; many fine and very fine roots; com-
mon fine and very fine pores; mildly alkaline, pIT 7.5;
clear, smooth boundary.

Al-—7 to 18 inches, dark grayish-brown (10YR 4/2) Ilight
silty clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, blocky structure; hard
when dry, friable when moist, sticky and slightly plastic
when wet; many fine and very fine roots:; common fine
and very fine pores; mildly alkaline, pH 7.5; gradual,
smooth boundary.

BI1t—18 to 30 inches, dark grayish-brown (10YR 4/2) light
silty clay loam, dark brown (10YR 3/3) when moist;
massive or weak, medium, blocky structure: hard when
dry, friable when moist, sticky and slightly plastic when
wet; many fine and very fine roofs; common fine and
very fine pores; few thin clay films on pores; moder-
ately alkaline, pH 8.0; gradual, smooth bhoundary.

30 to B0 inches, dark grayish-brown (10YR 4/2) heavy
clay loam, dark brown (10YR 3/3) when moist; massive
or weak, medium, blocky structure; hard when dry,
friable when moist, sticky and plastic when wet; few
very fine roots; common very fine and few fine pores;

light silty

B2t
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common thin clay films on pores; moderately alkaline,
pH 8.0; gradual, smooth boundary.

CG—50 to 60 inches, brown (10YR 5/3) clay loam, dark yel-
lowish brown (10YR 8/4) when moist; massive; hard
when dry, friable when moist, sticky and plastic when
wet: few very fine roots; common very fine and few fine
pores; few thin clay films in pores; moderately alkaline,
pH 8.0; slightly calcareous.

Range in characteristics—The A horizon ranges from
grayish brown or dark grayish brown to dark brown in
color and from heavy silt loam or silty clay loam to clay
loam in texture. In areas transitional from this soil to
the Rincon soils, the 13 horizon is more strongly devel-
oped, and the clay films on the ped faces are few to com-
mon. The C horizon ranges from brown to yellowish
brown in color and is calcareous in places. A few very
fine quartzite pebbles occur throughout the profile.

Summary of Soil Qualities

Tmportant qualities of each soil mapped are summarized
in table 18 (pp. 88-95). The table gives the name of each
soil, the symbol by which it is shown on the soil map, and
the capability unit in which it is grouped. References by
page number to the description and interpretation of the
capability unit are given in the “Guide to Mapping Units,
Capability Units, and Range Sites” in the back of the
report.

Terms used to describe the soil qualities in table 18 are
defined in the paragraphs that follow.

Effective depth is the depth of soil readily penetrated by
roots. It is the depth to a claypan, bedrock, or any other
layer in the soil that would stop or greatly hinder the
penetration of roots. 'The classes and their limits are—

Inches
Very deep_- - —coveoecececeaeo——w..—. More than 60
DeCP - - o e e 36 to 60
Moderately deep. o ocemeeo oo 20 to 36
Shallow.. oo 10 to 20

Very shallow. .. ... Less than 10

Natural drainage vefers to ability of the soil to retain
and transmit water. Water is removed from the soil by
runoff and by flow through the soil to underground
spaces. Seven drainage classes are briefly described here
and are more fully described in the “Soil Survey Man-
ual” (73). The drainage classes are:

1. Very poor: Water is removed from the soil so
slowly that the water table remains at or on the
surface the greater part of the time. Soils of
this drainage class usually occupy level or de-
pressed sites and are frequently ponded.

9. Poor: Water is removed so slowly that the soil
remains wet for a large part of the time. The
water table is commonly at or near the surface
during a considerable part of the year. Poorly
drained conditions are the result of a high water
table, of a slowly permeable layer within the
profile, of seepage, or of some combination of
these conditions.

3. Imperfect or somewhat poor: Water is removed
from the soil slowly enough to keep it wet for
significant periods but not all the time.
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4. Moderately good: Water is removed from the

soil somewhat slowly, so that the profile is wet

for a small but significant part of the time.

Good: Water is removed from the soil readily

but not rapidly. A soil with good drainage is

well drained.

6. Somewhat excessive: Water is removed from the
soil rapidly.

7. Excessive: Water is removed from the soil very
rapidly.
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Permeability is the ability of a porous material, such
as soil, to transmit fluids. Permeability of soil is ex-
pressed by the rate of percolation. As measurements
have not been made on these soils, the ratings given
in the table are estimates. The basis for the estimates
is the rate of percolation, by gravity, through a sat-
urated core of soil about 3 inches in diameter and 3
inches in thickness, that was taken with the least pos-
sible disturbance of natural soil structure. The rating
is a general indication of the ease of root penetration.
The classes of permeability and the percolation rate for
each are—

TInches per hour
Less than 0.05

S1OW e 0.05 to 0.20
Moderately slow 0.20 to 0.80
Moderate 0.80 to 2.50

2.50 to 5.00
5.00 to 10.00
More than 10.00

Runoff vefers to the relative rate that water is removed
by flow over the surface of the soil. Six classes are
defined in the “Soil Survey Manual” (13). They are
ponded, very slow, slow, medium, rapid, and very rapid.

Erosion hazard 1s an estimate of the risk of erosion if
the soil is cultivated or heavily grazed. Ratings refer to
the risk of erosion by water. The classes are none, slight,
moderate, severe, and very severe.

The occurrence of @ high water table, one within 5 feet
of the surface, has been estimated. The classes are none,
general, and intermittent. o

The available water holding capacity is the capacity of
the soil, to its effective depth as defined, to hold water
available to plants, at normal field capacity. This is
approximately the moisture content of a well-drained
soil 2 to 3 days after it has been saturated by rain or by

Rapid
Very rapid ..o

irrigation. The classes and the amounts of available
water held in the soil profile to its effective depth are—
Inches
Very low .o oo .. Less than 3
LOW - 3to6
Moderate. .- oo 6109
Higho o R 9to 12
Very higho oo _. More than 12

The ratings for natural fertility are estimates of the
natural ability of the soil to provide plant nutrients in
the proper amounts and in the right balance for the
crowth of adapted crops when other factors, such as
light, temperature, and conditions of the soil, are favor-
able. Estimates for each soil were made in relation to
the other soils of the Area. Terms used are very low,
Iow, moderate, and high.

Estimates of the workability of soils refer to the amount
of work required to till the soil and to the relative diffi-
culty in operating farm machinery. Terms are easy,
somewhat difficult, difficult, and very difficult.
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Principal use of the soils at the time of the soil survey
is also shown in table 18.

Because their qualities vary and they are not suitable
for the commercial production of plants, Gravel pit,
Riverwash, and Rock land are omitted from table 18.
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Glossary

Alkali soil. Gencrally, a highly alkaline soil. Specifically, an
alkali soil has such a high degree of alkalinity (pIl 8.5 or higher)
or such a high pereentage of sodium (15 percent or more of
exchangeable bases), or both, that the growth of most crop
plants is reduced.

Alluviem. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Association, soil. A group of soils geographieally associated in a
characteristic repeating patiern.

Available moisture capacity. The capacity of a soil to hold water
in a form available to plants.  Amount of moisture held in soil
hetween field capacity, or about one-third atmosphere of ten-
sion, and the wilting coefficient, or about 15 atmospheres of
tension.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 pereent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above or below it. A claypan
is commonly hard when dry and plastic or stiff when wet.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of eoncentrations of compounds, or of soil
grains cemented together. The composition of some conere-
tiong is unlike that of the surrounding soil. Calcium carbonate
and iron oxide are examples of material commonly found in
coneretions.

Consistence, soil. The feel of the soil and the casc with which a
Inmp can be crushed by the fingers. Terms commonly used to
deseribe consistence arc

Loose. Noncoherent; soil will not hold together in a mass.
Friable. When moist, soil crushes easily under gentle to moderate

pressure between thunb and forefinger and ean be pressed
together into a lump.

Firm. When moist, soil erushes under moderate pressure between
thumb and forefinger, bub resistance is noticeable.

Plastie.  When wet, soil is readily deformed by moderate pressure
but can be pressed into a lump; will form a wire when rolled
between thumb and forefinger.

Sticky. When wet, soil adheres to other material; fends to
streteh and pull apart, rather than pull free from other
material.

Hard. When dry, soil is moderately resistant to pressure;
can be broken with difficulty between thumb and forefinger.

Soft.  When dry, soil breaks into powder or individual grains

under very slight pressure.

Cemented. Soil is hard and brittle; little affected by moistening.

Field moisture eapacity. The moisture content of a soil expressed
as a percentage of the oven-dry weight after the gravitational,
or free water has been allowed to drain away; the field moisture
content 2 or 3 days after a soaking rain; also called normal field
capacity, normal moisture capacity, or capillary capacity.

Friability. Term for the ease with which soil crumbles. A friable
soil is one that cruimnbles easily.

Horizon, soil. A layer of soil, approximately parallel to the soil
surface, with characteristics produced by soil-forming processes.

Humus. The well decomposed, more or less stable part of the
organic matter in mineral soils.

Leaching. The removal of soluble materials from the soils by
percolating water.

Metamorphic rocks.  Rocks of any origin that have been complctely
changed physically by heat, pressure, and movement. Such
rocks are nearly always crystalline.

Microrelief. Minor surface configurations of the land.

Mottled. Irregularly marked with spots of different ecolors that
vary in number and size. Mottling in soils usually indicates
poor acration and lack of drainage. Descriptive terms are as
follows: Abundance—few, common, and many, size—fine,
medium, and coarse; and contrast—;jaint, distinct, and promai-
neni. The size measurements are these: Fine, less than
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 to 15 millimeters (about
0.2 to 0.6 inch) in diameter along the greatest dimension;
and coarse, more than 15 millimeters (about 0.6 inch) in diam-
cter along the greatest dimension.

Neutral soil. In practice, a soil having a pH value between 6.6
and 7.3. Strictly speaking, a soil that has a pIl value of 7.0.
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Phase, soil. A subdivision of a-soil type, series, or other unit in
the soil classification systemn made because of differences in the
soil that affect its management but do not affect its classifica-
tion in the natural landscape. A soil type, for example, may
be divided into phases because of differences in slope, stoniness,
thickness, or some other characteristic that affeets management.

Piping. The ability of water to move soil grains through the soil
mass.

Reaction, soil. The degree of acidity or alkalinity of a soil expressed
in pH values. A soil that tests pll 7.0 is precisely neutral in
reaction, beeause it is neither acid nor alkaline. In words the
degrees of acidity and alkalinity are expressed thus:

pI pll
Extremely acid._ .. Below 4.5 Neutral. - 6.6 to0 7.3
Very strongly acid. 4.5 to 5.0 Mildly alkaline_... 7.41t0 7.8
Strongly acid-...._ 5.1 10 5.5 Moderately alkaline. 7.9 to 8.4
Medium acid___.___ 5.6 to 6.0 Strongly alkaline. . 8.5 t0 9.0
Slightly acid. .- .. 6.1 to 6.5 Very strongly al- 9.1 anc

kaline. higher

Saline soil. A soil that contains soluble salts in amounts that
impair the growth of crop plants but that does not contain
excess exchangeable sodium.

Sand. Individual rock or mineral fragments in soils having
diameters ranging from 0.05 to 2.0 millimeters. Most sand
graing consist of quartz, but they may be of any mineral
composition. The textural elass name of any soil that contains
85 percent or more sand and not more than 10 percent clay.

Sedimentary rock. A rock composed of partieles deposited from
suspension in water. The chief sedimentary rocks are con-
glomerate, from gravel; sandstone, from sand; shale, from clay;
and limestone, from soft masses of calcium carbonate. There
are many intermediate types. Some wind-deposited sands
have been consolidated into sandstone.

Series, soil. A group of soils developed from a particular type of

parent material and having genetic horizons that, except for

texture of the surface layer, arc similar in differentiating charac-
teristies and in arrangement in the profile.

Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
Hmit of very fine sand (0.05 millimeter). Soil of the silt
textural class is 80 percent or more silt and less than 12 pereent
clay.

A natural, threc-dimensional body on the earth’s surface
that supports plants and that has properties resulting from the

Silt.

Soil.

integrated effect of climate and living matter acting upon
parent material, as conditioned by relief over periods of time.

Soil variant. A kind of soil having properties sufficiently different
from those of other known soils to justify establishing a new
so0il series, but of such limited known area that creation of a
new series is not believed to be justified.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoining
aggregates and have properties unlike those of an equal mass of
unaggregated primary partieles. The principal forms of soil
structurc are platy (laminated), prismatic {(vertical axis of
aggregates longer than horizontal), columnar (prisms rounded
on the top), blocky (angular or subangular), and granular.
Struetureless soils are (1) single grain (each grain by itself, as
in dune sand) or (2) massive (the particles adhering together
without any regular eleavage, as in many claypans and
hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the profile
below plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil.  (Sce also Clay, Sand, and Silt.)
The basic textural classes, in order of their increasing propor-
tions of fine particles are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay lowm, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy
loam elasses may be further divided by specifying “coarse,”

“fine,” or ‘“‘very fine.”
Tilth, soil The condition of the soil in relation to the growth of
plants, especially soil structure.  Good tilth refers to the friable

state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Type, soil. A subdivision of the soil serics that is made on the
basis of differences in the texture of the surface layer.

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from a
lower one by a dry zone.

Weathering. All physical and chemical echanges produced in rocks
at or near the earth’s surface by atmospherie agents. Three
changes result in more or less complete disintegration and
decomposition of the rock.
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TABLE 18.--SUMMARY OF IMPORTANT

Effective
Symbol Soil Capability depth for Natural Permeability
unit roots drainage of subsoil

AaC Altamont clay, 3 to 15 percent slopes--| I1lle-5 Deep-----------~ Good--mcceemn SloWe-crocmn-

AaD Altamont clay, 15 to 30 percent slopes-| IVe-5 Deep----~--=---- Good---=m--~- SloW--wc-momm-

AmE 2 Altamont clay, moderately deep, 30 to Vie-5 Moderately Good---==w=--- Slow---==-====
45 percent slopes, eroded. deep.

AmF2 Altamont clay, moderately deep, 45 to Vile-5 Moderately Good-~----=--~ Slow------=--
75 percent slopes, eroded. deep.

ArD Altamont rocky clay, moderately deep, Vie-5 Moderately Good-«----=w- SloW-=--===~--
7 to 30 percent slopes. deep.

AzD Azule clay loam, 3 to 30 percent IVe-5 Moderately Good~--=--w~=- Slow---------
slopes. deep.

AzE2 Azule clay loam, 30 to 45 percent Vie-5 Moderately Good--------- Slow--=-------
slopes, eroded. deep.

AzF2 Azule clay loam, 45 to 60 percent Viie-5 Moderately Good---~----- Slow------=-~
slopes, eroded. deep.

Cc Clear Lake clay, 0 to 3 percent I1Iw-5 Deep-----=-~---~- Imperfect----| Slow------~--
slopes.

CdA Clear Lake clay, drained, O to 3 I1Is-5 Very deep------ Moderately Slow-----~---
percent slopes. good.

CdB Clear Lake clay, drained, 3 to 7 11le-5 Very deep------ Moderately Slow----=-----
percent slopes. good.

CoC2 Cotati fine sandy loam, eroded-------- IVe-3 Moderately Imperfect----| Very slow----

deep.

DaA Danville silty clay loam, O to 3 11s-3 Very deep------ Good--------- Slow---------
percent slopes.

DaB Danville silty clay loam, 3 to 10 11e-3 Very deep------ Good----~---~ Slow-~-===---~
percent slopes.

DbC Diablo clay, 7 to 15 percent slopes--- 11le-5 Deep--=-m-=---- Good--------- Slow----==----

DbD Diablo clay, 15 to 30 percent slopes-- IVe-5 Deep--=-------- Good--------- Slow-~=-=---~-

DbE2 Diablo clay, 30 to 45 percent slopes, Vie-5 Deep----=------ Good--=-==-~-- Slow---==---~
eroded.

DnF2 Diablo clay, moderately deep, 45 to Vile-5 Moderately Good----=~-~- Slow---------
60 percent slopes, eroded. deep.

DvC Diablo clay, very deep, 3 to 15 I1le-5 Deep--------~=~ Good-==----- Slow-==~-=~=-
percent slopes.

DvD2 Diablo clay, very deep, 15 to 30 IVe-5 Deepr---=---=~~ GCood-==nnmmn SloW-=nommm
percent slopes, eroded.

DvE2 Diablo clay, very deep, 30 to 45 Vie-5 Deep-----n=r--~ Good--~-=~-~ Slow---------
percent slopes, eroded,
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Occurrence Available
Runoff Erosion of high water holding Natural Workability Principal use
hazard water table capacity fertility

Slow to Slight-----~ None----~--~ Moderate to High---vw-un- Somewhat Grain and grain

medium. high. difficult. hay.

Medium----- Moderate----| None------- Moderate to High--------- Difficult-------- Grain, grain hay,

high. pasture and
range.

Medium to Severe------ None------- Moderate------ Moderate----- Very difficult---| Pasture, range,

rapid. grain, and grain
hay.

Very rapid- | Very None-~~~--- Moderate------ Moderate----- Very difficult---| Pasture and range.

severe.

Slow to Moderate-~--| None------- Moderate------ Moderate----- Very difficult---| Pasture and range.

medium,

Slow to Slight to None--~---- Moderate------ Moderate----- Somewhat Pasture, range and

medium, moderate. difficult to grain.
difficult.

Medium to Severe------ None----~--- Moderate------ Moderate----- Very difficult---1| Pasture and range.

rapid.

Rapid to Very None------- Moderate------ Moderate----- Very difficult---| Pasture and range.

very severe.
rapid.

Very slow-- | None-~-~-~-~- General----{ High---------~ High------=~~ Somewhat Irrigated pasture,

difficult. grain, and grain
hay.

Very slow-- | None-------- None-~-~---- Highew--oooonoo High--------- Somewhat Irrigated pasture,

difficult,. grain, and grain
hay.

Slow------- Slight------ None------- High---------- High----=---- Somewhat Grain and grain

difficult. hay.

Slow to Slight to None---~--- LoWw=-—-mm === Lowemmmmmw e m e Easy to some- Pasture.

medium. moderate. what difficult.

Slow------- Slight------ None------- High--------~- High--------- Easy---------=--- Vegetables,
apricots, irri-
gated pasture,
grain, and grain
hay.

Slow to Stight to None--«-~-- High---------- High--------- Easy-------=--=-~~ Grain, grain hay,

medium, moderate. pasture and
range.

Slow to Slight to None---~--~ Moderate--~--- High--------- Somewhat Grain, grain hay,

medium, moderate. difficult. pasture and
range.

Medium----- Moderate----| None------- Moderate------ High--------- Difficult-------- Grain, grain hay,
pasture and
range.

Medium to Severe------ None---~--- Moderate------| High----"---- Very difficult---| Pasture and range.

rapid.

Rapid to Very None--~---- Low-=-=--=--~~-~ Moderate----- Very difficult---] Pasture and range.

very severe.
rapid. . .
Slow to Slight to None--~-=-~-+ High-----»---- High--------~ Somewhat Grain, grain hay,
medium, moderate. difficult. pasture and
range.

Medium----- Moderate----{ None------- High----~~---- High--------- Difficult-------~ Grain, grain hay,
pasture and
range.

Medium to Severe------ None--~--—- High--=~-===~- High-----==-- Very difficult---{ Pasture and range.

rapid.
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Effective
Symbol Soil Capability depth of Natural Permeability
unit roots drainage of subsoil
DvF2 Diablo clay, very deep, 45 to 60 Vile-5 Deep-=---------~ Good--------- Slow---=-=m--
percent slopes, eroded.
GaE2 Gaviota rocky sandy loam, 5 to 40 Vie-8 Shallow-=---=~-- Somewhat Moderately
percent slopes, eroded. excessive. rapid,
GafF2 Gaviota rocky sandy loam, 40 to 75 Vile-8 Shallow-------- Excessive----| Moderately
percent slopes, eroded. rapid.
HnF2 Henneke rocky loam, eroded------------~ VIIls-9 Shallow to Somewhat Moderate-----
very shallow. excessive.
LaC Linne clay loam, 3 to 15 percent I1le-5 Moderately Good--~~----- Moderately
slopes. deep. slow.
Lab Linne clay loam, 15 to 30 percent IVe-5 Moderately Good-=--n-w-- Moderately
slopes. deep. slow.
LaE2 Linne clay loam, 30 to 45 percent Vlie-5 Moderately Good-=w=m=-n-- Moderately
slopes, eroded. deep. slow.
LeF2 Linne clay loam, shallow, 45 to 75 Vile-5 Shallow-------- Good-----~~-- Moderately
percent slopes, eroded. slow.
Lg Livermore gravelly loam--------m-oomon- 11s-4 Very deep------ Somewhat Moderately
excessive, rapid.
Lm Livermore very gravelly coarse sandy IVs-4 Very deep------ Somewhat Rapid--------
loam. excessive.
LoE2 Lobitos shaly loam, eroded------------~ Vie-8 Very shallow to Good--------- Moderate-----
moderately
deep.
LpE2 Los Gatos-Los Osos complex, 30 to 45
percent slopes, eroded:
Los Gatos loam, 30 to 45 percent Vie-8 Shallow to Good-=w------ Moderate-----
slopes, eroded. moderately
deep.
Los Osos silty clay loam, 30 to Vie-5 Shallow to Good-----~---- Moderately
45 percent slopes, ercded. moderately slow.
deep.
LpF2 Los Gatos-Los Osos complex, 45 to 75
percent slopes, eroded:
Los Gatos loam, 45 to 75 percent Vile-1 Shallow to Somewhat Moderate----~
slopes, eroded. moderately excessive.
deep.
Los Osos silty clay loam, 45 to VIilie-5 Shallow to Somewhat Moderately
75 percent slopes, eroded. moderately excessive. slow.
deep.
LsC Los Osos loam, seeped variant, 3 to 1ife-1 Deep--=~-~------ Imperfect to | Moderately
15 percent slopes. moderately slow.
good.
LtD Los Osos silty clay loam, 7 to 30 IVe-5 Moderately Good--------- Moderately
percent slopes, deep. slow.
LtE2 Los Osos silty clay loam, 30 to 45 Vie-5 Moderately Good--------- Moderately
percent slopes, eroded. deep. slow.
LtF2 Loé Osos silty clay loam, 45 to 75 Vile-5 Moderately Somewhat Moderately
percent slopes, eroded. deep. excessive. siow.
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Occurrence Available
Runof £ Erosion of high water holding Natural Workability Principal use
hazard water table capacity fertility
Rapid to Very None------- High---------- High--------- Very difficult---| Pasture and range.
very severe.
rapid.
Slow to Slight to None------- Very low------ Low---------- Very difficult---) Pasture and range.
rapid. severe.
Very Very Nong~------ Very low------ Low-=--=-=--~ Very difficult---| Pasture and range.
rapid. severe.
Very Severe------ None-~----- Very low------ Very low----- Very difficult--- Watershed, recre-
rapid. ation, and wild-
life.
Slow to Slight to None------- Moderate------ High--------~- Fasy--=-----=---- Grain and grain hay.
medium, moderate.
Medium~---- Moderate----| None------- Moderate-----~- High--------- Somewhat Grain, grain hay,
difficult. pasture and
range.
Medium to Severe------ None~--~--- Moderate------ High--------~ Difficult------- Pasture and range.
rapid.
Very Very None------- Low-==-v~-=-==-~ Moderate----- Very difficult---| Pasture and range.
rapid. severe.
Very slow Slight------ None--+---- LoWe-mmmmm == Moderate----- Eagy-=--=-=----- Vineyards, grain,
to slow. and grain hay.
Very slow Slight------ Nong---=--~ Very low------ Low---=---=-~ Somewhat Vineyards.
to slow. difficult.
Medium to Moderate to None---~--- LOW=mmmmmm ===~ LOW---=-==--= Difficult------- Pasture and range.
rapid. severe.
Medium to Severe------ None------- Low to Low to Difficult------- Pasture and range.
rapid. moderate. moderate.
Medium to Seyere------ None~-------~ Low to Moderate----- Difficult------- Pasture and range.
rapid. moderate.
Very Very None------~- Low to Low to Very difficult--- Pasture and range.
rapid. severe. moderate. moderate.
Rapid to Very None------- Low to Moderate----- Very difficult--- Pasture and range.
very severe. moderate.
rapid. . .
Slow to Slight to Intermit- Moderate----- Moderate----+ Somewhat Grain and grain
medium, moderate. tent. difficult. hay.
Medium----- Moderate----| None------1 Low to Moderate----4 Somewhat Pastu?e, range,
moderate. difficult. grain, and grain
hay.
Rapid------ Severe------ None-~----1 Low to Moderate---- Difficult------- Pastu?e, range, and
moderate. o grain. 4
Rapid to Very None------ Low to Moderate---- Very difficult--+ Pasture and range.
very severe. moderate.
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OF IMPORTANT

Effective
Symbol Soil Capability depth for Natural Permeability
unit roots drainage of subsoil
LuD Los Osos and Millsholm soils, 7 to 30
percent slopes:
Los Osos silt loam, 7 to 30 IVe-3 Moderately Good--mmwonn-n Moderately
percent slopes,. deep. slow.
Millsholm silt loam, 7 to 30 IVe-3 Moderately Good---v-nmn-- Moderate------
percent slopes, deep.
LuE2 Los Osos and Millsholm soils, 30 to
45 percent slopes, eroded:
Los Osos silt loam, 30 to 45 Vie-8 Moderately Good--~vmnu-n- Mouerately
percent slopes, eroded. deep. slow,
Millsholm silt loam, 30 to 45 Vie-8 Moderately Good--~ wcmonn Moderate------
percent slopes, eroded, deep.
MhE2 Millsholm silt loam, 30 to 45 percent Vlie-8 Shallow--------- Good~--------] Moderate------
slopes, eroded.
MhF2 Millsholm silt loam, 45 to 75 percent Vile-8 Shallow-~-nwnwnn Somewhat Moderate-~----
slopes, eroded. excessive.
PakE2 Parrish gravelly loam, 30 to 45 Vie-8 Shallow to Good---wn~---4 Slow------nnun
percent slopes, eroded, moderately
deep.
PaF2 Parrish gravelly loam, 45 to 75 Vile-1 Shallow to Good---------+ Slow--------~~
percent slopes, eroded,. moderately
deep.
PeD Perkins loam, 3 to 30 percent slopes--- Deep---------n-- Good------~--4 Moderately
slow.
PcF2 Perkins loam, 45 to 75 percent slopes, VIile-3 Deep--~wem-n---- Somewhat Moderately
eroded, excessive, slow.
Pd Pescadero clay-----r--mmmvmmammna VIw-2 Moderately Imperfect----{ Very slow----
deep.
PgA Pleasanton gravelly loam, 0 to 3 11s-3 Very deep------- Good~~------- Moderately
percent slopes., slow.
PeB Pleasanton gravelly loam, 3 to 12 I1le-3 Very deep------- Good-~------- Moderately
percent slopes, slow.
PoC2 Positas gravelly loam, 2 to 20 percent IVe-3 Shallow--------- Good-~------- Very slow----
slopes, eroded.
PoE2 Positas gravelly loam, 20 to 40 per- | Vie-3 Shallow---=--=--- Good to Very slow----
cent slopes, eroded, somewhat
excessive,
PoF2 Positas gravelly loam, 40 to 60 per- Vile-3 Shallow--==vnn=n Excessive----1 Very slow----
cent slopes, eroded.
PtB2 Positas gravelly loam, thick surface, I1le-3 Moderately Good--------- Very slow----
2 to 10 percent slopes, eroded. deep.
Re Rincon loam, O to 3 percent slopes---- 11s-3 Very deep------- Good--------- Slow-=---=--~
RdA Rincon clay loam, O to 3 percent I1s-3 Very deep------- Good -~ ~mmmmn- Slow---------
slopes.
RdB Rincon clay loam, 3 to 7 percent I1le-3 Very deep------4 Good----vmnn- Slowe=wmme---
slopes.
Sa San Ysidro loam, 3 to 7 percent IVe-3 Shallow-------- Moderately Very slow----
slopes. good.
SdD2 Shedd silt loam, 15 to 30 percent IVe-3 Moderately Good~-=----- Moderate-----
slopes, eroded. deep.
SdE2 Shedd silt loam, 30 to 45 percent Vie-8 Moderately Good-------- Moderate-----
slopes, eroded. deep.
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Occurrence Available
Runof f Erosion of high water holding Natural Workability Principal use
hazard water table capacity fertility

Slow to Moderate--- | None------- Low to Moderate----- Somewhat Pasture, range,

medium, moderate. difficult, grain, and grain
hay.

Slow to Moderate---| None----~-- Low-wem-om--- Low-m=mmmm Somewhat Pasture, range,

medium, difficult. grain, and grain
hay.

Medium to Severe----- None-~-~---- Low to Moderate----- Difficult-------- Pasture and range.

rapid. moderate.

Medium to Severe----- Nong-----~- LoW--wwmmmmmm LOW~ == Difficult-------- Pasture and range.

rapid.

Rapid------ Severe----- None------- Low--=--n=m=m- Low--==-=--=~ Difficult-------- Pasture and range.

Very Very None~-~-~-- Low-==nmmmmme - Low-=n=n-==nm=~ Very difficult--- | Pasture and range.

rapid. severe,

Medium to Severe----- Nong-=~~--- Low to Low---=~=m=-= Difficult-~------ Pasture and range.

rapid. moderate.

Very Very None---»---- Low to Low--=-m-mmn- Very difficult--- | Pasture and range.

rapid. severe, moderate,

Slow to Slight to None------- Moderate------ Low-==-=-==-~ Somewhat Grain, grain hay,

medium, moderate. difficult. pasture and range.

Very Very None---~--- Moderate-~---~ LoW-==-m===m- Very difficult--- | Range.

rapid. severe.
low------- Slight _____ None---«--- Low----mmmm = Low--=mmew o Difficult----~--- Saltgrass pasture.

Slow--~----- Slight----- None------- Moderate------ Moderate----- Somewhat Vineyards, grain,

difficult. and grain hay.

Slow to Slight to None-----~- Moderate----- Moderate----- Somewhat Grain and grain

medium, moderate. difficult. hay.

Slow to Slight to None------- LOW-=-mommmmm- LoW--===rm==n~ Somewhat Pasture, range,

medium, moderate. difficult, grain, and grain
hay.

Rapid------ Severe----- None-----~- Low-=--=--~-~ Low--nmme=m-= Difficult-------- Pasture and range.

Rapid to Very None------- Low----==-=-- Low-=~~-=====~ Very difficult---| Pasture and range.

very severe.
rapid.

Slow to Slight to None---=~~~ Low-==--==~~-~ LoW-mwm=mmmm- Somewhat Grain, grain hay,

medium, moderate. difficult. pasture and range.

Slow---==-- Slight----- None----=--~ High--~------ Moderate----- Easy---=-====-==-~ Grain and grain hay.

Slow------- Slight----- Nong---=---~ High--------- Moderate----- Somewhat Irrigated pasture,

‘ difficult. and alfalfa.

Slow to Siight to None-----=- High------=-- Moderate----- Somewhat Grain and grain hay.

medium moderate. difficult.

SToW-nnmmm- Slight----- None---==-- Lown----===-~ L Eagy--------""""" Pasture, range,
grain, and grain
hay.

Medium--~-- Moderate-~-| None~------- Moderate---~- Moderate-----| Somewhat Grain, grain hay,

difficult. pasture and range.

Rapid--~~-- Severe----- Nonge------= Moderate--~-- Moderate----- Difficult--~----~- Pasture and range.
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Effective
Symbol Soil Capability depth for Natural Permeability
unit roots drainage of subsoil

SdF3 Shedd silt loam, 45 to 75 percent Viie-8 Moderately deep Somewhat Moderate----

slopes, severely eroded. to shallow. excessive.

SE Solano fine sandy loam--------~-------- VIw-2 Shallow-=--vov-- Imperfect---- Moderately
slow to
slow.

Sl Sunnyvale clay loam-------cc-commnroonn Ilw-2 Deep------------ Poor--------- Moderately
slow.

Sm Sunnyvale clay loam over clay---------- ITIw-3 Deep------------ Poor--------- Slow-------~

Sn Sunnyvale clay loam, drained----------- I-1 Very deep------- Poor--------- Moderately
slow.

So Sycamore silt loam--------=-cnwouoooooo I-1 Very deep------- Moderately Moderate----

good .

Sy Sycamore silt loam over clay-----=-=-=--- I1s-3 Deep------------ Moderately Slow-=------

good,

VaE2 Vallecitos rocky loam, 30 to 45 per- Vie-8 Shallow-----~-~-- Good-=------- Moderately

cent slopes, eroded. slow.

ValF2 Vallecitos rocky loam, 45 to 75 per- Viie-1 Shallow-----~--- Somewhat Moderately

cent slopes, eroded. excessive. slow.

YmA Yolo loam, O to 3 percent slopes------ I-1 Very deep------- Good-~--=---- Moderate----

YmB Yolo loam, 3 to 10 percent slopes----- 1le-1 Very deep~-=----- Good--------- Moderate----

Yo Yolo loam over gravel, 0 to 3 percent 111s-0 Moderately deep-| Good--------- Moderate to

slopes. very
rapid.

Yr Yolo gravelly loam, O to 3 percent Ils-4 Very deep-~----- Good=-----mrnn Moderate----

slopes.

Ys Yolo sandy loam, O to 3 percent I-1 Very deep------- Good--------- Moderately

slopes. rapid,

Za Zamora silt loam, O to 4 percent I-1 Very deep------- Good---nvemmn-= Moderately

slopes. slow,

Zc Zamora silty clay loam, O to 3 per- I-1 Very deep------- Good--------- Moderately

cent slopes. slow.
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Runoff Erosion of high water holding Natural Workability Principal use
hazard water table capacity fertility
Very Very None------ Moderate to Moderate to Very difficult-- | Pasture and range.
rapid severe. low. low.
Slow------- Stight----- None------ Low---==-==-=~ Low-----=--=-~-~ Somewhat Saltgrass pasture.
difficult.
Slow-=----- Siight----- General--- Very high----| High---------- Easy-------=---- Irrigated pasture
and row crops.
Stow-~----- Slight----- General--- Very high----| High---------- Easy------==--=~ Irrigated row crops,
grain, and grain
hay.
Slow-----~- Slight----- None------ High--------- High--------- Easy--------==-~ Irrigated pasture,
and row crops.
Slow------- Siight----- None------ High--------- High--------- Easy-----------~ Irrigated pasture,
row crops, and
alfalfa.
Slow------~ None to Intermit- Moderate-=---- Moderate----- Easy-----=-----~- Irrigated pasture.
slight. tent.
Rapid~~----- Severe----- None~--~=--- LoWw----mm=m=~ Low-r=m-m="=~ Difficult------- Pasture and range.
Very Very None------ Low--=-=-===~ Low-=-=m====" Very difficult--| Pasture and range.
rapid. severe.
Very slow Siight----- None---~--~ High--------- Moderate----- Easy------------ Irrigated pasture,
to slow. row crops, and
alfaifa.
Slow to Slight to None------ High-~--~~--- Moderate----- Easy-----=--=--~ Irrigated pasture
medium. moderate. and alfalfa.
Very slow Slight----- None~----- Moderate to Moderate to Easy------------ Irrigated pasture,
to slow, ) Low. low. row crops, and
alfalfa.
Very slow Stight----- None------ Moderate----- Moderate----- Easy-----------~ Grain, grain hay,
to slow. irrigated alfalfa,
and pasture.
Very slow Slight----- None------ Moderate----- Moderate----- Easy-------==-=~ Irrigated row crop$
to slow. and alfalfa.
Slow------~ Slight----- None------ High--------- Moderate----- Easy---=----="-~ Irrigated row Ccrops,
alfalfa, grain,
and grain hay.
Slow--+--~-- Slight----- None------ High--------- Moderate----- Easy--------7-""~ Irrigated row CYOps,

alfalfa, roses,
grain, and grain
hay.
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AaC
AaD
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AmF2
ArD

AzD
AzE2
AzF2
Cc
CdA
CdB
CoC2
DaA
DaB
DbC
DbD
DbE2
DmF2

DvC
DvD2

DVEZ
DvF2
GaE2
GaF2
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HnF2
LaC
LaD
LaE2
LeF2
Lg
Lm

LoE2
LpE2

LpF2

LsC

LtD
LtE2

[See table 7, p. 14, for approximate acreage and proportionate extent of the soils, and table 9, p. 42, for estimated yields of each unit.
interpretations of the soils.

Mapping unit

Altamont clay, 3 to 15 percent slopes-------------
Altamont ‘clay, 15 to 30 percent slopes-----wvooun-
Altamont clay, moderately deep, 30 to 45 percent
slopes, eroded-----rommmr o e
Altamont clay, moderately deep, 45 to 75 percent
slopes, eroded---rooromm e e
Altamont rocky clay, moderately deep, 7 to 30
percent 5lOpeS--ccamrmmm o
Azule clay loam, 3 to 30 percent slopeg------vow--
Azule clay loam, 30 to 45 percent slopes, eroded--
Azule clay loam, 45 to 60 percent slopes, ‘eroded--
Clear Lake clay, 0 to 3 percent slopes---c--n-r-um-
Clear Lake clay, drained, 0 to 3 percent slopes---
Clear Lake clay, drained, 3 to 7 percent slopes---
Cotati fine sandy loam, eroded---v-ormmrerooonnos
Danville silty clay loam, O to 3 percent slopes---
Danville silty clay loam, 3 to 10 percent slopes--
Diablo clay, 7 to 15 percent slopes-------cr-mn-n-
Diablo clay, 15 to 30 percent slopes------w-vevm-n
Diable clay, 30 to 45 percent slopes, ervoded------
Diablo clay, moderately deep, 45 to 60 percent
slopes, eroded----cmmmor o i
Diablo clay, very deep, 3 to 15 percent slopes----
Diablo clay, very deep, 15 to 30 percent slopes,
ETOQEd - - v o m e
Diablo clay, very deep, 30 to 45 percent slopes,
er0oded -~ oo e e e e
Diablo clay, very deep,

Gaviota vocky sandy loam, 5 to 40 percent slopes,
L e e R =T e T

Gaviota ‘rocky sandy loam, 40 to 75 percent slopes,
ETOAEd = m = v m o m e e e o

Gravel plleereemmmc e e e
Henneke rocky loam, eroded-----cmmmmrooommamauonnn
Linne clay loam, 3 to 15 percent slopes----«-=-=-~
Linne clay loam, 15 to 30 percent slopes-------on-
Linne clay loam, 30 to 45 percent slopes, eroded--
Linne clay loam, shallow, 45 . to 75 percent slopes,
ErOded - m m e m e
Livermore gravelly loam-------moomomrmmmmmmnnrmme
Livermore very gravelly coarse sandy loam-----~---
Lobitos shaly loam, eroded---vrrmmemmmmmmmennnonnn

Los Gatos-Los Osos complex, 30 to 45 percent
slopes, eroded--r---omrmom o e e
Los Gatos loam part--------ommmmmmmommmnnnn
Los Osos silty clay loam part------ooveroon-n

Los Gatos-Los Osos complex, 45 to 75 percent
slopes, eroded-----mrmrcmmmmm e
Los Gatos loam parf----roromrom oo mm o e v o o

Los Osos silty clay loam part--------»-w--von

Los Osos loam, seeped variant, 3 to 15 percent
Sl OPE S e e s
Los Osos silty clay loam, 7 to 30 percent slopes--
Los Osos silty clay loam, 30 to 45 percent slopes,
YO~ rm v m e e e e
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Capability unit
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Range and pasture site

Symbol

I1le-5
IVe-5

Vie-5
Vile-5

Vie-5
IVe-5
Vie-5
Vile-5
I11tw-5
11is-5
I1le-5
IVe-3
1ls-3
I1le-3
11le-5
IVe-5
Vie-5

Viie-5
11le-5

IVe-5
Vie-5
Vile-5
Vie-8
V1lle-8
VIIIw~-&
Viilis-9
I1le-5
1Ve-5
Vie-5
Vile-5
Ils-4

1Vs-4
Vie-8

Vie-8
Vie-5
Vile-1
Vile-5

I1le-1
Ive-5

Vie-5
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38
37
38
38
37
36
36
37
35
35
36
37
38

38
36

37
38

38

39
39
36
37
38

38
35
37
38

38
38

38

Clayey Hills
Steep Clayey Slopes

Clayey Hills
Clayey Hills
Steep Clayey Slopes

Clayey Hills

Steep Clayey Slopes

Clayey Hills
Steep Clayey Slopes
Shallow Loamy Uplands

Steep Shallow Loamy
Uplands.

Clayey Hills

Steep Clayey Slopes

Loamy Uplands

Shallow Loamy Uplands
Loamy Uplands

Steep Shallow Loamy
Uplands.
Steep Loamy Slopes.

Loamy Uplands

45

47

48

46
48

46

48

48

Map
sym-
bol

LtF2

LuD

LuE2

MhE2
MhF2
PaE?2

PaF2

PcD
PclF2
Pd
PgA
PgB
PoC2

PoE2
PoF2
PtB2

Re
RdA
RdB
Rh
RoF
Sa
Sdb2
SAE2
SdF3

St
51
Sm
Sn
Sa
Sy
Vak2

VaF2

YmA
YmB
Yo
Yr
Ys
Za
Zc

Mapping unit

Los Osos silty clay loam, 45 to 75 percent slopes,
[ el Xt R e
Los Osos and Millsholm soils, 7 to 30 percent
SLOPE S~ e
Los Osos silt loam parf--------ommommoooanan
Millsholm silt loam part--------mr-oomommnux
Los Osos and Millsholm soils, 30 to 45 percent
slopes, eroded-«-ccrrmmmo e e
Los Osos silt loam part-----~---=----oorommn-
Millsholm silt loam part-------vmommmomonman
Millsholm silt loam, 30 to 45 percent slopes,
eroded- - mm e e o
Millsholm silt loam, 45 to 75 percent slopes,
exoded-- - m e oo m
Parrish gravelly loam, 30 to 45 percent slopes,

Perkins loam, 3 to 30 percent slopes------r------
Perkins loam, 45 to 75 percent slopes, eroded----
Pescadero clay---crremmccmmmrm e s
Pleasanton gravelly loam, O to 3 percent slopes--
Pleasanton gravelly loam, 3 to 12 percent slopes-
Positas gravelly loam, 2 to 20 percent slopes,
eTOded - = = m mm e e o e
Positas gravelly loam, 20 to 40 percent slopes,

Positas gravelly loam, 40 to 60 percent slopes,
eroded - v e e e e e e
Positas gravelly loam, thick surface, 2 to 10
percent slopes, eroded------v-m-mmommononomnonn
Rincon loam, 0 to 3 percent slopes---------=--x--
Rincon clay loam, O to 3 percent slopes---~-------
Rincon clay loam, 3 to 7 percent slopegs----------
Riverwash-= -« o m o e oo m e e e e e
Rock lande----mmrm o e e e e e e
San Ysidro loam- == reommm i m e e -
Shedd silt loam, 15 to 30 percent slopes, eroded-
Shedd silt loam, 30 to 45 percent slopes, eroded-
Shedd silt loam, 45 to 75 Percent slopes,
severely eroded-----mrommmm o o
Solano fine sandy loam-=----omomeommmmn o m e
Sunnyvale clay loam--------cmmmromm e
Sunnyvale clay loam over clay---~--v-romrmrounn—=
Sunnyvale clay loam, drained-----~----o-rommmonnn
Sycamore silt loam-----------sssooomnmm o
Sycamore silt loam over clay-----rrvovmrommmmmens
Vallecitos rocky loam, 30 to 45 percent slopes,

Vallecitos rocky loam, 45 to 75 percent slopes,
eroded- -~~~ B e

Yolo loam, O to 3 percent slopes-----------------
Yolo loam, 3 to 10 percent slopes-------cc-nmnonno-
Yolo loam over gravel, O to 3 percent slopes-----
Yolo gravelly loam, O to 3 percent slopes--~--~-~--
Yolo sandy loam, O to 3 percent slopesg-----------
Zamora silt loam, 0 to 4 percent slopes----------
Zamora silty clay loam, O to 3 percent slopes----
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Capability unit

' ; See pp. 49 to 62 for information on engineering
Dashed lines indicate soil was not assigned to a range and pasture site]

Range and Pasture site

Symbol
Vile-5

IVe-3
Ive-3

Vie-8
Vie-8

Vie-8
Vile-8
Vie-8
Vile-1

1Ve-3
Vile-3
VIiw-2
11s-3
I1le-3

ive-3
Vie-3
Vile-3

111e-3
11s-3
11s-3
11le-3
Viliw-4
Viiis-9
Ive-3
ive-3
Vie-8

Vile-8
VIiw-2
1Tw-2
IIw-3
1-1
I-1
1ls-3

Vie-8

Vile-1
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Name

Steep Loamy Slopes

Loamy Uplands
Loamy Uplands

Loamy Uplands
Steep Loamy Slopes
Shallow Loamy Uplands

Steep Shallow Loamy
Uplands.

Upland Terraces

Steep Upland Terraces

Loamy Uplands

Steep Loamy Slopes

Shallow Loamy Uplands

Steep Shallow Loamy
Uplands.,
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