SOIL SURVEY OF THE LIVERMORE AREA. CALIFORNIA.
By H. L. WESTOVER AND CORNELIUS VAN DUYNE.

DESCRIPTION OF THE AREA.

Contra Costa and Alameda are adjoining counties in the western
part of California, bordering on the east side of San Francisco Bay.
Their combined area is nearly 1,600 square miles. The area surveyed
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area, California.

00 )

and cultivated areas.
The extreme length of the area from north to south is 20 miles and
its greatest width 18 miles. The {otal land area is 155,520 acres,
or 243 square miles.

The topographic features consist of mountains of considerable
altitude, the level undulating foothills, and the valleys, by far the
greater proportion of the area being in the second class. The valley
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lands, which are included in the San Ramon, Tassajero, Livermore,
Sunol, and Amador Valleys, are comparatively level, although some-
what interrupted by more or less well-defined terraces, swells, and
depressions marking old stream courses, and in a few cases by small
“hog-wallow ” areas. The mean elevation of the valley floors is
between 400 and 500 feet above sea level.

The valleys are surrounded by undulating foothills with rather
steep slopes and more or less rounded peaks and ridges that have an
elevation of 700 to 800 feet, while the mountainous areas which lie
back of them are generally steep and rugged, the highest elevation
in the area—2,000 feet—being reached in the Black Hills north of
Livermore.

The water courses of the area are numerous, but all except & few
of them are dry during the summer months. The principal ones are
Arroyo Mocho, Arroyo del Valle, Arroyo de la Laguna, Arroyo
las Positas, Tassajero, and Alameda Creeks. Of these Arroyo
Mocho, Arroyo del Valle, and Alameda Creek are the largest and
have their sources in the mountains south of the area. Alameda
Creek, with its main branch, San Antonio Creek, drains the south-
western part of the area. The Arroyo las Positas drains the eastern
portion of the valley, while the Tassajero drains the valley of that
name. Thus, with the exception of a small area to the eastward,
which drains into the San Joaquin River, and the northwest corner,
the waters from which flow into San Ramon Creek, the drainage of
the area finally finds its way into San Francisco Bay through Ala-
meda Creek. Just northeast of Livermore are two small lakes which
during the winter cover several acres, but become nearly or quite dry
in the summer. ’

Contra Costa County, originally embracing a large part of what is
now Alameda County, was established in 1849. Four years later
Alameda County was created from parts of Contra Costa and Santa
Clara Counties. Some time later the county was divided into town-
ships, two of which, Murray and Pleasanton, include practically all
that part of the survey located in Alameda County. The first settle-
ment in this part of the area was made near Dublin in 1826 by Don
José Amador. He was followed in a few years by Robert Liver-
more, an Englishman, who took up some land near the present town
of Livermore. In 1835 Amador was granted 16,516 acres by the
Mexican Government and four years later several other large tracts
of land were secured in the same way by a number of settlers, mostly
Mexicans. These early settlers devoted themselves entirely to stock
raising.

From the time Robert Livermore entered the valley a few settlers
drifted in, but very slowly up to the year 1848, when gold was dis-
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covered. As a result of this discovery many men came into the State,
a number of whom settled in the area. It was not, however, until the
completion of the Central Pacific (now the Southern Pacific) Rail-
road, in 1869, that settlement became rapid. That year the present
towns of Livermore and Pleasanton were laid out and for a few years
grew quite rapidly. In 1883 Livermore had about 1,500 inhabitants
and Pleasanton somewhat less than half that number. Since then
the towns have grown slowly.

In addition to the descendants of the early Mexicans and Ameri-
cans, many other nationalities are represented in the valley. Among
them are a few Irish who came in about the time the railroad was
completed, French and Italians attracted by the wine interests, and
Portuguese who came in from other sections of the State. There also
are a number of Danes, Slavs, and Germans. In the aggregate these
different nationalities represent a large percentage of the population
and it is doubtful if a more cosmopolitan people can be found in any
other section of the State.

As a rule the farm buildings are substantial, commodious, and
neatly painted, and the fields are well fenced. There are, however,
some rented farms that are very poorly equipped with buildings and
fences.

The main country roads are well graveled and are seldom muddy
during the rainy season. During the summer they are sprinkled
every day and are thus at all times in excellent condition. In the
hilly country, however, while the roads are hard and smooth during
the dry season, they become almost impassable during the rainy
season, owing to the very sticky nature of the adobe soils.

There are no large towns in the area, although there are a number
of small ones that are in a prosperous condition. The largest of
these, Livermore, is located in the eastern portion of the area and has
a population of about 2,000. Other towns are Sunol, in the southwest
corner; Danville, in the northwest corner; and Pleasanton, near the
western side of the valley.

For a number of years there was only one line of railroad operating
in the valley. Later the Southern Pacific built a line from Martinez
to San Ramon. This line was completed to the main valley line and
has been open to passenger and freight traffic for little more than a
year. In addition the main line of the Western Pacific has just been
completed and parallels the Southern Pacific through the valley.
With competing roads it would seem that the farmers should secure
good service and low rates. Being only about 40 miles from the bay
cities, the markets are excellent.
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CLIMATE.

Livermore Valley has two seasons—the wet and the dry. The
former or winter season begins usually in October, though often
November is dry, and terminates about April. The “ settled ” rains
occur during a period of three months. Frequently during this
period a cessation occurs for a week, the rains, if any, falling in the
night. During the coldest part of the winter the temperature drops
a few degrees below the freezing point, and even on days when the
morning is coldest, the afternoon becomes warm and pleasant. Snow
rarely falls in the valley, and then melts immediately, although it
may remain for several days or weeks on the surrounding hills and
mountains.

The dry season begins in June and, as stated before, sometimes
lasts until December. This period is one of uninterrupted clear
weather. The thermometer occasionally registers as high as 110° F.,
but the hottest spells are usually accompanied by dry north winds
and the high temperature is less oppressive than 90° or 95° near the
coast. Generally speaking, as the heat of the day increases, a breeze
springs up from the west, growing gradually in strength until
shortly past noon, when it begins to decline. No matter how hot the
days, they are always followed by cool nights.

Unlike the condition in the great interior valleys and in many places
along the coast, fogs are locally comparatively rare, the number of
foggy days seldom exceeding ten or twelve in a single year. This is
largely due to the elevation of the valley and to the fact that it is
completely surrounded by hills that shut out most of the fogs.

The average annual rainfall at Livermore is 15.3 inches, but is
somewhat greater along the western side of the area. According to-
observations made at Pleasanton, which is only 6 miles from Liver-
more, the yearly rainfall is from 2 to 3 inches greater. This differ-
ence seems to hold for all of the eastern slope of the Contra Costa
Range.

The prevailing wind varies with the season, but taken for the year
it is from the west.

The normal monthly and annual precipitation and temperature
and the dates of frost occurrence, as shown by the records of the
Weather Bureau station at Livermore, are given in the following
table.
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Normal monthly, seasonal, and annual temperature and precipitation at

Livermore.
Temperature. Precipitation.
Month. Absol Absolut Totalf ’l‘ota.lf
olute olute amount for | amount for
Mean. | aximum. | minimum. | Me88- the driest (the wettest
year. year.
°F. °F. °F. Inchess Inches. Inches.
50 23 3.1 0.7 6.2
49 85 20 2.8 2.5 4.0
52 26 2.3 0.6 5.3
11 Y R 8.2 3.8 15.5
54 90 29 2.2 1.1 5.9
57 94 30 1.2 0.1 2.7
61 104 38 0.6 0.4 0.2
£ 2 PN R 4.0 1.6 8.8
68 108 41 0.2 0.0 1.7
70 111 4 T, 0.0 0.0
70 112 45 T. 0.0 0.1
[ 20 PRI SN 0.2 0.0 1.8
68 106 42 0.3 0.0 0.3
63 104 35 0.8 1.3 1.1
55 85 28 1.8 1.3 T,
Falleoeoooeee e 2% TR . 2.9 2.6 1.4
RT3 P 60 112 20 15.3 8.0 27.5

Average date of first killing frost in autumn, Dec. 2; of last in spring, Feb. 23. Date of earliest killing
frost in autumn, Nov. 9; of latest in spring, Apr. 12.

AGRICULTURE.

At the opening of the year 1848 there were in the whole valley only
a handful of men, who were engaged in stock raising. During that
year, however, the discovery of gold brought men from every part of
the country into California, a few drifting into the Livermore Valley.
They also took up stock raising, and by 1855 it is estimated that there
were 50,000 head of cattle in the region. Very few attempts at agri-
culture had been made, it being generally believed that the soil would
produce nothing but grass. Grain and vegetables had been raised, but
only in a very small way. Everybody was interested in stock raising
and no other industry had been thought of. In 1856, the first field
of grain sowed in the valley, 160 acres of wheat, was harvested. The
following year wheat raising began in the west end of the valley,
where 800 acres were sowed and harvested. In 1864 large yields were
secured in the east end of the valley, and as a result the acreage was
greatly increased in the succeeding years. The large yields from
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these lands started immigration. Settlers came in great numbers and
either by purchase or preemption located in all parts of the district.

There were, however, two drawbacks to the immediate development
and improvement of the country. The first was the lack of shipping
facilities. All grain grown in the eastern end of the valley had to
be hauled to Morris Landing on the San Joaquin, while the grain
from the western portion of the valley was hauled to Eden and Rob-
erts Landing, on San Francisco Bay. As the country was new and
the roads unimproved, these long hauls were a heavy item of expense.

The second and greater drawback was the uncertainty of land titles.
The chief cause of this was the doubt regarding the boundaries of
some of the Mexican land grants. This matter was definitely settled
in 1871 by a decision of the Secretary of the Interior—a decision
which threw open for preemption a large section of country. Com-
ing as it did, immediately after the completion of the railroad through
the valley, this decision resulted in a large influx of settlers.

As is usually the case with increased settlement, stock raising was
almost entirely abandoned, and for a number of years the attention of
the farmers was given to wheat production, the average yield for this
time being in the neighborhood of 80 bushels per acre, although yields
of 40 and 50 bushels, and even more, were reported.

After a time, however, under a system of continuous cropping to
wheat, the yields began to decline, and wheat growing became less
profitable. Barley was then introduced, and as the yields secured
from it were much greater it remained the leading grain crop for
a number of years; then owing to decreasing yields it, too, became
less profitable, and attention was turned to the production of hay,
which has since been the leading agricultural product of the valley.

For either of these crops the plowing and seeding operations begin
in the fall as soon as the rains have moistened the soils sufficiently,
and may continue until spring. In breaking the valley soils a sulky
plow that turns two furrows is used. This is followed with a disk
harrow or cultivator and finally, after seeding, with a spike-tooth
harrow. In the hilly portions of the area, however, the ground is
ordinarily broken with a riding cultivator early in the fall. It is
then left until seeding time, when the grain is sowed with a broad-
cast seeder. The land is then cultivated a second time, and finally
smoothed with a spike-tooth harrow. In some cases, however, the
seed is sowed before the soil has been stirred, the subsequent shallow
cultivation being the only preparation the land receives.

In the early spring the valley and low hill lands are rolled to crush
the lumps of earth and thus prepare the land for harvesting opera-
tions, which usually begin about the middle of May and continue for
several weeks. That part of the crop that is to be turned into hay is
harvested first, the work being done by means of the common mower
and hay rake.
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The reaper and binder is used in cutting the grain, and although
the combined harvester has been tried and is still used to a limited
extent, it has not given general satisfaction. The thrashing is done
in the field, the straw being stacked for future use. Some straw is
baled and shipped out of the area.

Over one-half the area seeded to hay and grain is in wheat, while
barley stands second in acreage. Wheat and oats are used almost
entirely for hay, while barley is ordinarily cut for grain. But
whether a certain crop is to be cut for hay or grain is never definitely
determined until harvest time, when the condition of the crop and the
prospective market price for hay and grain decide the question. If,
for instance, the price of grain is high, the wheat field free from
weeds, and the chances good for a large yield, it may be left for grain;
otherwise it is cut for hay, Barley is seldom cut for hay, as it usually
produces fair yields of grain and the hay does not command as high a
price as wheat hay, the latter being worth $3 or $4 more 4 ton.
Wheat hay as a rule brings a little more than oat hay. The varieties
of wheat commonly sown are White Australian and Bluestem.
Although the red is the leading variety of oats, some good results
have been recently secured with the black oat.

The yield of hay from year to year averages about 1} tons per
acre. The average yield of barley is 25 bushels and of wheat 20
bushels per acre.

At one time summer fallowing was followed quite extensively, but
except on a few of the very light textured soils this practice has
been largely abandoned, as it has been found that the subsequent
yields hardly justify the extra expense. Where practiced on the
stronger adobe soils the succeeding hay crop is so rank and coarse
that it does not command the highest market price, and as it seldom
fills or matures it is practically valueless as a grain crop. Conse-
quently it is becoming customary to substitute for summer fallow-
ing some system of rotation which includes a year of pasture, the
common practice being to pasture every third or fourth year. Many
farmers follow a year of pasture with wheat the first year, barley
the second, and oats for hay the third. While more attention is
being paid to rotation than formerly, there are a number of farmers
who still crop the land continuously, although they may plow only
once in three or four years, securing in the intervening years what is
called a volunteer crop. This crop, which consists largely of wild
oats, in some seasons has considerable value, but the hay does not
bring the highest market price. San Francisco and Oakland are
the leading markets for both hay and grain, although small ship-
ments are made to all parts of the United States. While some of
these crops are marketed from the field, the greater part of the hay
is stored in warehouses and shipped as occasion demands. From
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50,000 to 75,000 tons of hay are sent annually to outside markets. In
addition a considerable quantity is consumed in the area.

The yields can undoubtedly be increased and more profitable re-
turns secured by following a rotation in which the land is pastured
every second or at most every third year. This system, coupled with
deeper plowing and more thorough preparation to collect and con-
serve the rain should prove very profitable.

About 2,000 acres are annually devoted to the production of
sugar beets, one-half of which is worked by a single company and the
remainder by small farmers. In preparing for this crop it is cus-
tomary to break the land in the fall or winter with a sulky plow.
Early the following spring the ground is disk harrowed, cultivated,
and finally smoothed with a spike-tooth harrow. The seeding, which
is done by machinery, begins about the middle of February and
may continue until the first of June. As soon as the young plants
have attained a sufficient size the land is cultivated. Hoeing and
thinning are done by Japanese, Portuguese, and Porto Ricans at a
cost of $6.50 to $8 an acre. The number of cultivations varies with
the season, but there are usually three or four. Harvesting com-
mences about the middle of August and frequently continues until
the middle of December. In this operation the beets are plowed out
and the topping done by laborers at a cost of 50 to 75 cents a ton.
The total cost of producing a crop of beets is about $30 an acre.
The crop is contracted for at $5 a ton delivered on board the cars.
The yield ranges from 12 to 16 tons per acre, depending on season.
Owing to continuous cropping for a period of 10 or 15 years, the
yields have recently decreased. Various fertilizer experiments are
being conducted, but these have not progressed sufficiently to permit
any definite statement regarding the results.

There are about 600 acres of alfalfa in the area, most of which is in
the vicinity of Pleasanton. In a good season five to six cuttings are
secured, the total yield frequently running as high as 8 to 10 tons
per acre. However, such results can be secured on the majority of
soils only with irrigation.

Some small truck gardens are located on the sandier soils in the
vicinity of Santa Rita and Pleasanton, and under a system of thor-
ough cultivation fair results are secured during spring and early
summer. Without irrigation, however, this industry will not be
profitable during the dry season over the greater proportion of
the area.

At one time there were 400 acres in hops just north of Pleasanton,
but owing to the low prices of recent years the acreage has been de-
creased to 150. The yields were large, and it is said that the hops
produced here were the finest in the State.
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The production of wine grapes is and has been for a number of
years one of the important industries in the area. Although a few
vines had been planted several years prior to 1880, it was not until
that year that the industry entered upon its present era of develop-
ment. During that year two men purchased some land and started
a vineyard. They were followed by Julius Paul Smith, who set out
600 acres. Encouraged by the example of these men, many others
took up viticulture, and during the period from 1880 to 1884 over
4,000 acres of vineyards were planted. At that time many small
growers went into the business, but as the profits did not prove
to be as great as they anticipated many of them have dropped out.
As a result the acreage has decreased until at present there are not
over 2,500 acres of vineyard in the area, the greater part being
owned by men or companies who have much capital invested in
equipment. Most of these men are still keeping up their vineyards,
displacing the old vines with young ones. At present there are in the
area 11 or 12 well-equipped wineries, with a capacity of 100,000 to
300,000 gallons each, and half a dozen smaller ones.

The vines are ordinarily started from cuttings and planted during
the wet season, the cuttings being set so as to be 7 or 8 feet apart
each way. About five years are required to bring them into bearing.
A bearing vineyard is valued at $300 an acre. Deducting $100 to
$125 an acre for the bare land, this leaves $175 an acre as the cost
of bringing a vineyard of phylloxera-resistant vines to maturity.
The cost for a nonresistant vineyard would not be so much, the
cost of cuttings being considerably less.

Cultivation of the vineyards commences the latter part of February
or first of March. The land is plowed twice. The first time the
furrow is turned from the vines, leaving a narrow ridge which is
afterwards chopped out between the plants with a hoe. At the sec-
ond plowing the earth is thrown toward the plants. This is soon
followed with a crusher or harrow that smooths the surface for the
cultivator. The number of subsequent cultivations varies from four
to six, depending on the season. Picking begins about September
15 and may continue until frost. During the winter the vines are
pruned, being cut back to two eyes to a cane, with six to eight canes
to a vine, depending on its size.

The total cost of pruning, plowing, and cultivation is about $10
an acre. Allowing $1.50 a ton for picking, this brings the cost of
producing a crop up to $15 or $20 an acre, not including the cost of
hauling to the wineries. The average yield for white grapes is
5 to 6 tons, and of the red 3 to 4 tons per acre. Nearly every year
the vines bear a second crop, but it is seldom of enough importance
to pick oftener than one year out of three. The yield of this second
crop is ordinarily from 1 to 1} tons, although it may sometimes
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exceed this. As tne second crop has a much lower sugar content it
is not as valuable for wine making. While the yields secured here
are considerably less than in many other sections of the State, the
quality of the white grape for wine making can not be excelled
anywhere.

The leading varieties of the white grape are Burger, Sauvignon
vert, Semillon, and Palomino. The reds are Matero, Carignane, and
Zinfandel.

Practically every vineyard in the area is more or less infested with
phylloxera. Where a vineyard is set out on new land this does not
materially shorten the profitable bearing life of the vines, which is
about 25 years. If, however, a new vineyard be located adjoining a
badly infested field, the vines will be of little value after the tenth or
twelfth year. The effects of this disease can be diminished and the
profitable bearing period extended by keeping the vines in a healthy
growing condition through the use of commercial fertilizers and
thorough cultivation. Most of the new vineyards are being planted
with some resistant variety.

Until quite recently no fertilizing had been done, but within the
past two or three years excellent results have been secured in some
vineyards by drilling in commercial fertilizers.

The prices received for grapes are subject to considerable fluctua-
tion. They have sold as high as $25 and as low as $7 or $8 a ton.
There is very little profit in growing them when the price falls below
$12 or $15. Some of the wines produced here are not excelled in any
part of the country in quality and flavor.

At one time there was quite a large acreage in almonds, but most
of these trees are being taken out. While the trees make an excellent
growth, there is little or no profit, as owing to late frosts and de-
structive rains and winds a crop is secured only about one year out of
five.

Prunes, cherries, pears, apples, peaches, olives, and apricots are
grown to a limited extent, and on some of the moist and productive
soils, under a system of thorough cultivation, a good tree growth and
abundant crop is secured. As a rule, however, owmg to insufficient
rainfall, the fruit is apt to be rather inferior in size to that grown
under more favorable moisture conditions. With the development
of any practicable irrigation system and with such a wide range of
soils and climatic conditions it would seem that almost any fruit
could here find a favorable environment. At present the only or-
chards of any size are found near the towns of Sunol, Danville, and
Pleasanton. Of these sections that around Danville, owing to more
favorable moisture conditions, is giving the most satisfactory results.

There are a few garden patches of strawberries which have done
fairly well, but all these are watered during the dry season, and any
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attempt to grow berries on the majority of soils without irrigation
will probably result in failure, and should be discouraged.

At present more attention is being given to the production of fine
blooded draft and race horses than any other branch of stock raising.
The area is peculiarly adapted to this enterprise, because of its fine
pasturage and the quality of its hay, which is unexcelled for racing
stock.

There are a few large dairies in the area and nearly every farmer
keeps some milch cows, yet the industry is not receiving the care
and attention it should. At present the cream is shipped to Alameda
or sold at the local creameries, of which there are three in the area,
located at Danville, Livermore, and Santa Rita. As dairy products
always command a good price and as the large markets are so near
at hand, there would seem to be excellent opportunities along this
line.

Comparatively few beef cattle and sheep are marketed from the
valley.

Poultry and poultry products command good prices at all times
and excellent opportunities are offered to those interested in this
industry. At present nearly every farmer has a small number of
hens and there are, in addition, several well-managed chicken ranches.
The White Leghorn seems to be the favorite breed.

Farm hands hired by the year command $80 a month and board,
while day laborers receive $1.25 to $2.50 a day, depending on the
season and character of the work.

Probably more than half the farms in the area are operated by
the owners, the rest being rented for periods of one year or more by
share and cash tenants. The share tenant furnishes everything and
gives one-third to one-fourth the crop. Cash rents range from $2
to $6 an acre, according to location and character of the land. No
definite data regarding the size of farms are obtainable, although
it is quite probable that there are more of 160 acres than any other
size. While there are a number of smaller tracts there are also many
large ranches ranging in size from 1,000 to 30,000 acres, which would
bring the average of farm acreage somewhat above 160 acres. The
price of land has increased considerably in the last few years.
Acreage valuation ranges all the way from $10 to $300, according to
locality, state of improvements, and character of the soil.

Owing to the comparatively small unevenly distributed rainfall
and the lack of any irrigation system, the best results can only be
secured by taking great care to conserve the soil moisture. For all
crops the land should be broken much deeper and prepared more
thoroughly than at present. In growing cultivated crops the soil
should receive a sufficient number of shallow cultivations to pre-
serve a dust mulch and thus retard the evaporation of moisture,
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Many of the soils of the Pleasanton, Livermore, and Ulmar series
would be benefited by applications of lime, while in case of prac-
tically all the soils stable manure or the plowing under of some
leguminous crop should increase the yields.

SOILS.

The soils in the Livermore area have resulted from the decompo-
sition of a variety of rocks, the majority of which have been not at
all or only slightly metamorphosed. However, in the vicinity of
Mount Diablo and again in the southeastern part of the survey are
comparatively small areas of metamorphic rock, the last-mentioned
area extending in as a tongue from the higher hills to the south.
The Contra Costa Hills on the west and the Mount Diablo Range on
the north and east are composed chiefly of Tertiary and Cretaceous
strata. These rocks consist of sandstones, limestones, conglomer-
ates, and argillaceous shales. From these two groups of rocks—
the metamorphic and sedimentary—nearly all the soils in the area
have resulted, though subsequently modified by the various processes
of weathering, erosion, transportation, and deposition.

Based principally on topography, the soils fall naturally into two
more or less well-defined groups—the valley soils and the upland
soils. Each of these groups, when considered from the standpoint
of origin, color, and agricultural value, have been separated into
series, the series being designated by some local name, and, based on
texture, these series have been separated into types, such as sandy
loam, loam, and clay loams, each type being shown in the accom-
panying map by a definite color.

The upland soils are separated into two groups, the residual and
the sedimentary, the former comprising the types mapped as Contra
Costa sandy loam, Diablo clay adobe, and the members of the Alta-
mont and Vallecitos series, and the latter the Pleasanton series.

There are also two local types in this group of soils—the Contra
Costa sandy loam and the Diablo clay adobe. Both are residual, the
former being derived from the decomposition of sandstones and con-
glomerates, and embracing only a very small territory. The latter
is the most extensive type in the area. It is derived chiefly from the
decomposition of the underlying limestones and calcareous sand-
stones and shales, principally of the Tertiary age.

The Altamont series comprises two types, a clay loam and a clay
adobe. These soils are largely residual, having been derived from
the decomposition of the underlying calcareous sandstones and
shales, principally of the Tertiary age.

The Vallecitos series is of minor importance, embracing three
types, the loam, stony clay loam, and clay adobe. These soils are
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largely residual and, unlike the soils of the Altamont series, they owe
their origin chiefly to the decomposition of metamorphic rocks.

In the upland group of soils the Pleasanton series is one of the
most extensive in the area and embraces five types, the Pleasanton
sandy loam, gravelly sandy: loam, loam, gravelly clay loam, and
clay adobe. It is a difficult matter to make any definite statement
regarding the origin of this series. Many exposures are found,
some of which are 200 to 300 feet in thickness, but in none of these
can any rock be found. Instead alternating strata of silts, silty
clays, and clays with occasional pockets of gravel occur. Based on
these facts, the series would seem to be of sedimentary origin.

The valley soils fall into three groups—purely alluvial, alluvial
modified by swamp conditions, and largely colluvial but mixed with
alluvial material. The first class in the valley soils is represented
by the Mocho series, the second class by the Santa Rita series, and
the third class by the Livermore, Dublin, and Ulmar series and a
number of local types.

The Mocho series embraces four types—gravelly fine sandy loam,
sandy loam, fine sandy loam, and loam. They constitute the most
recent soils in the area and are still in the process of formation.

The Santa Rita series comprises three types—a loam, silty clay
loam, and clay adobe. These soils also are comparatively recent and
in most cases have been deposited under swampy conditions.

The Livermore series includes a fine sandy loam, a silty fine sandy
loam, a gravelly sandy loam, a loam, a clay loam, and a clay. These
soils are composed largely of material that has been washed from the
upland soils of the Pleasanton series.

The Dublin series includes four types—the loam, clay loam, clay
loam adobe, and clay adobe. The types are composed of colluvial
and alluvial material washed from adjoining hills.

The Ulmar series embraces two types, a fine sandy loam and loam.

In addition there are a number of individual types that could not
be grouped with any series because of their marked dissimilarity in
texture, origin, agricultural value, and mode of formation. Such
types are the Tassajero clay loam, Danville clay loam adobe, and
Sunol loam. However, none of these are very extensive, and are
largely of colluvial wa