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PREFACE

This atlas is written for people who want to know more about California and

especially for students taking California Geography or California History classes.

I have attempted to depict California's contemporary landscape through a his-

torical geography perspective; I believe that one cannot understand California's

current geography without first knowing how and why certain geographical pat-

terns emerged and changed in the past to become a part of today's landscape.

To depict California's changing patterns, many of the maps and graphics were
prepared from primary data and are presented here for the first time in a car-

tographic style that simplifies even the most complicated geographical patterns.

California Patterns begins with a detailed illustration of the varied and unique

character of the physical landscape and then focuses on the development and

changes in the human landscape from aboriginal settlement to the present. The
tracing of California's changing landscape to the present day is inevitably historical

in approach, but the results presented here are geographical.

I am grateful to the many people who have helped me put together this atlas.

First and foremost is David Fuller, whose considerable creativity and cartographic

abilities are apparent on every plate. Without this dedication to the project it

would not have been completed. I am indebted to him. Phillip Kane compensated
for my lack of depth in physical geography by preparing the section on physical

patterns, and I gratefully acknowledge his assistance. Richard Doss, Robert

Kuboshima, Susan Handy, Michael Swift, and Robert Provin provided valuable

cartographic assistance at crucial times and their efforts are very much appre-

ciated. To Peggy Michaels, who cheerfully and patiently deciphered my hand-

writing and typed endless pages of copy, I am deeply grateful. I was fortunate

to receive very helpful editorial assistance from Liz Currie and also from my wife,

Virginia, who read and commented on all of my innumerable drafts of manuscript.

I thank them both, especially my wife, who gave up valuable time to help me.
Through the years, the staffs at Bancroft Library, the Huntington Library, the

Santa Barbara Mission Archives, and the California State Library were gracious

and giving of their time; their helpfulness is appreciated.

David Hornbeck
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INTRODUCTION

Know ye that at the right hand of the Indies there is an

island named California, very close to the side of the

Terresthal Paradise, and it was peopled by black women,
without any man among them, for they lived in the fashion

of Amazons.

Garcia Ordonez de Montalvo, ca. 1510

California sprang from a quill pen as an imaginary island endowed
with fantastical and mystical qualities. Through the centuries, writ-

ers have competed to see who could produce the most tantalizing

superlatives about California, creating literary teases and evoca-
tive fantasies so grand that only a living experience can substantiate them.

The making of the California myth and the creation of the formidable body of

literature sustaining it have, more than anything else, shaped present-day life in

the state. Adjectives such as wondrous, luxuriant, incomparable, majestic, and
glorious have been used so often to describe everything in California—from

mountains to deserts to cities to the coastline—that if all that is in print were true,

California surely would be a terrestrial paradise. The myth has soared and
reached such heights that California seems to be a land of promise for everyone.

So great is its allure that literally millions of people have uprooted themselves

to see whether paradise truly does exist "at the right hand of the Indies." The
one thin thread that runs through the seemingly infinite variations of the myth,

through the alluring descriptions, both true and false, is the promise of opportunity.

California is a symbol to men and women who wish for a better life, to those who
dream of a new beginning. The lures of uncommon abundance and economic
opportunity have brought successive waves of people—farmers and merchants,
boosters and drifters, Okies and Filipinos eager to "try" California. And try they

did, for they have left a legacy of extravagant success, a success that whispers

in the ear of every person who has failed elsewhere: "Try California."

In spite of Its incomparable image, California remains a relatively unknown
region. Among Californians there is a complacent illiteracy on matters Californian.

Couched in half-truths and myths, the history and geography of the state are

nebulous and vague in the minds of residents and outsiders alike. The lack of

a time-and-space perspective is common among immigrants who have broken
with the past: yesterday is forgotten and today is merely one step toward to-

morrow's paradise. The future is every Californians concern. The past is seldom
consulted to solve problems; solutions are improvised as the need occurs. Cal-

ifornians have popularized their past to fit their hopes for the future. No one
believes in the myth as fervently as Californians themselves. Failure is seldom
dramatized; the past is portrayed as bright, cheerful, and above all successful.

If one believes literary descriptions, California's past could not have been less

than an arcadian period complete with romantic missionaries, stalwart Spanish
dons, tough Forty-Niners, determined farmers, and brilliant capitalists. In these

idealized accounts, the only imperfection is the California Indian, who usually

receives scant attention and is invariably defamed by the pejorative term "digger."
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California, however, has a rich heritage, a history that does not need to be

adorned with fictional decorations to be nnade interesting. Like all histories, it is

filled with the dreams and aspirations, the successes and the failures of men and

women who sought a new life. It is also a history of change and movement, a

history in which the patterns created upon the land were never permanent but

resembled a kaleidoscope of changing shapes and designs. For 200 years.

California has undergone remarkable growth and change. Today's cities, filled

with millions of people, and farms that stretch to the horizon could not have been

foreseen by the small band of exhausted Spanish soldiers and priests who es-

tablished a tenuous foothold on San Diego Bay in 1769.

From that meager beginning. Spanish civilization slowly spread outward. The

Spanish colonized the land, converted the natives, and implanted Spain's culture,

institutions, and values. In 1822. Spain's efforts in California gave way to Mexico.

A fledging nation. Mexico saw new alternatives and was quick to use more

egalitarian ideas to settle the land and to extend its control. Mexico's experiment

was short-lived, abbreviated by the United States's idealistic plan of manifest

destiny, which sent California off in yet another direction in 1848.

In less than 100 years, three nations occupied California, and each had very

definite ideas about how land was to be inhabited, organized, and used. The

result was patterns of human occupancy that were not simply the extension of

institutions of an expanding people, but were the odd and curious blending of

the frontier institutions of the invader and the invaded.

California's history is a comforting illusion to those who filter its past through

ethnocentric screens and are inclined to give almost exclusive attention to the

period after the Gold Rush. Judged from the amount of space in the current crop

of textbooks devoted to Indian and Hispanic settlement of California, it seems
that the serious business of occupying the land and putting it to productive uses

awaited the arrival of American miners, farmers, and merchants. The Indian,

Spanish, and Mexican inhabitants appear mostly as stewards or trustees of the

land, holding it until the more energetic and industrious Americans arrived. The

portrayal of Indians as simpletons, the Spanish as treasure seekers, and the

Mexicans as idle drifters is a not-altogether-uncommon view of pre-American

California. This myopic view cf the past focuses attention only on the people and

events that connect California with the eastern United States and treats it as part

of an expanding frontier, ignoring its Spanish heritage.

In all that has been written about California's past, the source of information

most often overlooked is the land itself. Land is the stage upon which the actors-

Indians and Spaniards. Mexicans and Americans. Asians and others—played

their parts, each in sequence, each bringing their own individual touches to the

scene. The manner in which each group perceived, organized, and used the land

resulted in patterns that reveal a great deal about the inhabitants, their values,

their institutions, and their vitality. The landscape is a reflection of human culture

in all of its facets, a record of the success and failure of rich and poor alike. The

land anchors people, events, and conditions that change through time. The Cal-

ifornia landscape remains a permanent storehouse of the past, where, if we look

carefully, we can find simple people acting like geniuses, discouraged miners

playing the role of astute planners, and idlers working as efficient controllers of

the land. The human geography of California's past has not been completely

erased: the stage was not cleared to begin again: the props were simply rear-

ranged to fit a new play.

This atlas focuses on the changing patterns of human occupancy from about

1760 to 1980. A brief overview of the successive settlement patterns discussed

in Parts Two. Three, and Four will serve to emphasize the change and instability

prevalent throughout California's history.



The first permanent human imprint on California was made some 40,000 years

ago by aboriginal occupants, a diverse group known collectively as California

Indians. Their imprint rested lightly on the land, because, with the exception of

the localized use of fire, they lacked the technical ability to significantly alter their

environment. They had no knowledge of the wheel, no system of writing, and in

general they lived a Stone Age existence. Proto-agriculture was practiced only

in a restricted southern area, and land was generally held by hunting, fishing,

and gathering rights. The environment literally provided all that was needed to

sustain aboriginal life. So abundant was it that, in a number of areas, the density

of the native population is believed to have been as much as four times greater

than in any other area in North America. It is difficult to generalize about aboriginal

occupancy patterns, however, because of the great number of Indian groups,

each occupying a relatively small area. Aboriginal population distributions were

shaped largely by the resources available In each area and by the institutional-

ization of trade, which during times of environmental stress facilitated movement
of goods between areas.

In 1769, Spain made California part of the Spanish Empire. As a colonial power,

Spain imposed a rigid settlement scheme on California and made the first formal,

systematic effort to organize and use the land for specific goals. The Spanish
introduced three frontier institutions that were to reshape much of the aboriginal

landscape: the mission and presidio were used to gain a foothold, and when that

had been accomplished, the pueblo was Introduced. Using all three Institutions,

Spain was able to effectively occupy only a small area of California, extending

from present-day San Diego to San Francisco and reaching from 50 to 75 miles

inland. The missions became the dominant frontier institution. Missionaries re-

organized and reshaped the land to conform to specific Chhstian goals, which

included rapidly baptizing "heathen" Indians and teaching the new converts the

"civilized" ways of Spanish society. Presidios and pueblos were established along

the coast—an area that experienced considerable change with the founding of

21 missions, 4 presidios, and 3 pueblos. Beyond the coastal region, Spanish

Influence and control were minimal: the only direct Impact on the natives was the

spread of diseases introduced by the Spanish.

Mexico's independence from Spain in 1822 signaled the introduction of a new
order. The rigid settlement policies of the Spanish Crown gave way to liberalized

policies that allowed greater access to land and encouraged individual initiative:

land tenure laws were changed; trade barriers were removed; and the mission

system was dismantled. To encourage the settlement of former mission lands,

the Mexican government offered free land to Mexican citizens and to immigrants

willing to become citizens. These grants resulted in the creation of over 800
ranches, ranging in size from a few hundred acres to over 133,000 acres. Mexico's

liberal land policies broke up the large mission estates, intensified settlement

along the coast, and pushed settlement into the Interior, colonizing a large part

of the Sacramento Valley by 1846. With the establishment of free trade, cattle

raising became an important economic activity in response to the growing demand
for hides and tallow in New England ports. The chance to obtain large grants of

land and the opportunity to amass large profits from trade in hides and tallow

brought Americans to California In numbers that would soon surge and send
California toward yet another series of changes.

The Americans had a different way of life and a different set of institutions,

and they Initiated changes designed to bring the land and its use into alignment

with their "progressive views." With U.S. acquisition of California In 1846 (state-

hood would come in 1850), the number of Americans substantially increased,

particularly after the discovery of gold. During the first four years of American

occupancy, the population increased from 15,000 to 100,000; by 1860, it had



risen to 300,000. The Gold Rush accounted for a sizeable portion of the early

migration and brought about a new landscape—especially in the interior, away

fronn the established Hispanic settlements along the coast.

As the Gold Rush excitement waned, however, disillusioned miners turned to

other pursuits—mainly farming—but found to their dismay that much of the best

agricultural land in the state was held in large tracts by Mexican rancheros. After

considerable legal maneuvering between ranchero and farmer, the large ranches

were finally broken up into smaller Midwestern-type farms. Along with small farms

came new towns, railroads, and more settlers, each adding new elements to the

landscape. The changes initiated by newcomers were not accepted without dif-

ficulty. The Americans could not wipe away the Hispanic past and begin anew.

They were forced to compromise, and their efforts brought into being a hybrid

landscape containing both Hispanic and American elements. By 1880, California

had two distinct cultural landscapes: a Hispanic-American one along the coast

and an American one in the interior.

The last 20 years of the nineteenth century were no less tumultuous than the

first 30 years of American settlement had been. The difficulty lay in unrealistic

expectations about the land and its resources. Settlers searched for the ideal,

for a Western Utopia. By 1900, California had become a synthesis of contrasting

and sometimes conflicting institutions, a composite representing the aspirations,

failures, and expectations of men and women about to enter the twentieth century.

California's growth since 1900 has not been a smooth evolution of relatively

simple patterns into more complex, integrated ones. There have been significant

changes, often abrupt and sometimes turbulent, which have resulted in the re-

shaping of the land, readying it for the implementation of new goals. To the casual

observer, the present-day landscape exhibits few readily identifiable links with

the past. The rapid addition of new institutions and people in the eighteenth and

nineteenth centuries created and perpetuated an atmosphere of change. When
change becomes the norm, it is difficult to achieve any degree of continuity or

stability that would impart a consistent design to the land. In the twentieth century,

change has been the normal state of affairs—to such an extent that one is

tempted to suggest that change itself has become a California institution.

Even to those who see California only as the present state, it should be apparent

that much has occurred in its past. Each pattern existed for a short time, only to

merge into another. Increasingly complex interruptions offered new alternatives.

Indians, rancheros, Forty-Niners, city planners—all have left marks on the land,

marks that have become part of an ongoing mosaic of differing perceptions and

uses, a blending of people's achievements, failures, and persistence in shaping

the land.



PART ONE

PHYSICAL
PATTERNS
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GEOLOGIC DEVELOPMENT
AND BEDROCK GEOLOGY
The geology of California has origins that

go back almost 1 billion years. The geo-

logic movements that formed California

also involved the entire North American

Cordillera, the great mountain belt ex-

tending from Alaska to Guatemala. The
interactions that created the intricate ge-

ology of the state have been complex,

and it is not yet entirely clear to earth

scientists how the various geologic prov-

inces that make up California have come
to be joined together.

Explanations usually begin with plate

tectonics—a theory that explains con-

tinental and oceanic placement in terms

of huge lithospheric masses, called plates,

that cover the Earth's surface. These
plates have shifted positions over mil-

lions of years, and some are still shifting.

The geologic development of California

is a result of the ongoing movement of

the Pacific Ocean Plate and the North

American Plate.

From about 600 million to 400 million

years ago, the western coastline of North

America extended from what is now
Southern California through northwest-

ern Arizona. Westward offshore, where

most of California is now, existed two

huge, shallow undersea troughs. These
shallow seas were probably bounded on

their western extent by chains of volcanic

islands. The volcanoes resulted from the

extrusion of lava that was generated by

the melting of the Pacific Ocean Plate as

it was forced under the North American

Plate. Lava flowed and other volcanic

debris fell as ash into the shallow seas,

where it mixed with material eroded from

the continent to the east. In this way the

shallow seas received massive deposits

of sediments. Beginning about 100 mil-

lion years ago, this mixture of materials

was squeezed upward and eastward

and eventually was added onto the west-

ern edge of the continent.

Geologic events began to take a very

different turn about 150 million to 140

million years ago. During that time a cat-

aclysmic rearrangement of plate margins

took place in the growing Cordillera. The
Pacific Ocean Plate and North American

Plate, which earlier had been slipping

relatively quietly under and over one an-

other in opposite directions, violently in-

teracted. The boundary between them

—

for reasons not yet understood—col-

lapsed eastward, causing the rocks and

sediment in the western edge of the con-

tinent and in the marginal sea to be

strongly squeezed, intricately folded, tilted

to the west, and piled up along eastward-

dipping faults in overlapping slabs. This

event, called the Nevada orogeny, ac-

counted for the initial and major building

of the Sierra Nevada, the Klamath Moun-

tains, and the Peninsular Ranges.

The Nevada orogeny ended when the

eastward-moving floor of the Pacific

Ocean once again, as it had done prior

to the orogeny, began to slip under the

North American Plate. By this time, 150

million to 90 million years ago, magma
(the molten matter under the Earth's

crust) generated along the subduction

zone rose into the continent rather than

erupting onto the seafloor and creating

islands as before. The magma melted

part of the continental rocks into which

it intruded and formed great masses of

granitic magma that either cooled within

the crust or created volcanic landforms

on the surface of the Earth. The earliest

granitic rocks generated in this fashion

were in the western Sierra foothills. Suc-

cessively younger intrusions appeared

farther east all the way to what is now
the Sierra Nevada crest. Seaward of all

this activity, a new undersea trough was
forming and was receiving large amounts

of debris from the continent. These sed-

iments would eventually become the

Sacramento and San Joaquin valleys

and the Coast Ranges.

Beginning about 90 million years ago,

and lasting until about 30 million years

ago, the plate movement pattern changed

again. Although the geologic results of

this change are apparent enough, it is

California and tlie
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elements of plate

^^^—NAV—^ tectonic theory, sea-
///^i^--%\ floor spreading, and "con-

tinental drift" are illustrated

in the diagram above, which
shows the general plate arrangements in-

volving North America about 150 million

years ago. The lithosphere. which includes

the Earths crust, is rigid, but the underlying

asthenosphere yields to slow (plastic) flow.

The material in the asthenosphere is heated

by radioactive decay from deeper sources
and is thought to be moving as a group of

convection cells (somewhat analogous to

the way soup "rolls" and circulates when
heated in a pan). Upward-convected mate-
rial in these cells comes up against the

underside of the lithosphere. moves under
it laterally in two opposite directions, rifts

the lithosphere apart, and finally injects

new oceanic crustal material (magma) into

the rift zone. Once established, these zones
of weakness in the crust are used over and
over for the injection of magma; they are

found as mountain ranges on ocean floors

and are called oceanic ridges or rises.

Mid-
Atlantic
Ridge

The present

lithosphere has

been broken up into

ten large (and several

small) plates by this process,

A plate—which may or may not

have a block of continental crust on it—is

carried away from its oceanic ridge (sea-

floor spreading). It moves as a rigid unit

and, after it has cooled enough, eventually

descends back into the mantle along a sub-
duction zone. Selective melting of a sub-
ducted plate generates a new continental

crust type of magma that can feed volca-

noes and build up the crust on the opposite

plate above it. The continents, made of less

dense rocks than oceanic crust, are buoy-
ant and cannot be drawn down subduction
zones. As a result, continents grow sea-

ward over time whenever new crust is add-
ed to them along subduction zones as vol-

canic chains and mountain ranges are com-
pressed against their margins. The interiors

of the Earths lithcspheric plates are quite

stable; it is along their margins that the most
intense volcanism. earthquake activity, and
mountain building takes place.



± 350 million to

150 million

years ago

Geologic Profiles

Across California

These three profiles (A, B, and C), and
the one on the following page (D),

show California in four different

periods of geologic time.

150 million to

90 million

years ago
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Westward movement of Nortfi America
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Future Basin and Range Province
90 million to

30 million

years ago

f^agma generation

shifted eastward
from before and
now under future

Basin and Range
Province

Subduction
Zone

The Origin of the San Andreas Fault

Compared to tfie present arrangement of

tectonic plates along the North American
West Coast, the arrangement until about 30

million years ago was much different. The
area of seafloor spreading in the Pacific

Ocean, called the East Pacific Rise, was not

adjacent to the continent as now. but was
entirely within the ocean basin, and there

was a long, continuous subduction zone
immediately offshore (see Figure A at left).

The relative westward movement of the

North American Plate (vis-a-vis the Paci-

fic Plate) has resulted in the continent

first "overriding" the subduction zone and
then, beginning about 30 million years ago,

overriding part of the East Pacific Rise as

well. The subduction zone continued to

generate magma even after going under the

continent, but only until it began to subduct

the East Pacific Rise (see Profile C and Pro-

file D on the following page). Such an ob-

lique meeting of a subduction zone (where

crust is destroyed) and a rise (where crust is

created) is relatively rare. When it happens,

the resulting mutual annihilation must be a

compromise—a lateral (transform) fault—
where the two involved plates slide past

each other horizontally without destroying

or creating crust. The present plate tec-

tonic situation (see figures B and C), then,

has subduction still going on north and
south of the San Andreas fault, thereby

generating magma to feed the Cascade and
Mexican Occidental volcanoes. Only lateral

slippage—often felt as earthquakes—is

taking place along the fault zone itself,

however.

North American
Plate

Subduction Zone

Oceanic Ridge

Transform Fault

r~_> Relative Ivlotion

•»• Fracture Zones



D ) 30 million years ago to Present

San Andreas
Fault

Sierra Nevada Basin and Range

Coast Ranges Great Valley Cenozoic
, Sediments

ling, spreading magma
pleading to volcamsm, crystal

extension' and block-faulting

Still unclear just what caused the new
pattern. One favored hypothesis is that

the westward-moving North Annerican

Plate finally overrode the subduction

zone that was along its coast, forcing the

zone to extend and migrate westward

with the continent. This alteration in the

shape of the subduction zone would

have cut off the Sierra Nevada's deep-

seated source of magma and shifted the

zone of magma generation farther to the

east, to where the Mojave Desert and

the Basin and Range province are today.

The altered subduction zone might

have continued to produce magma, but

about 30 million years ago events took

yet another dramatic turn. The area off

the California coast had been spreading

apart for millions of years along a zone

called the East Pacific Rise. This zone,

over millions of years, had slowly been

approaching the North American Plate.

By 30 million years ago it had finally

arrived, and it began to be subducted

under California and Mexico. This

swallowing of the East Pacific Rise not

only caused its demise, but also sealed

off the subduction zone. In California, the

Major Geologic Units

Quaternary sedinnentary rocks

Tertiary sedimentary rocks

Quaternary and Tertiary volcanic rocks
of Cascade Range and Modoc Plateau

Cretaceous sedimentary rocks

Mesozoic Franciscan-Knoxville rocks

Mesozoic-Paleozoic metamorphic and
granitic rocks

Precambrian to Recent rock complex
of the Basin Ranges and Mojave Desert

•••• Geomorphic province

boundary

event completely altered the relative

movements of the Pacific and North

American plates. What had been a long-

established zone of plate collision-

compression and subduction now
changed to a boundary where the two

plates would slide past each other. This

zone of sliding is now called the San

Andreas fault system. Much of California

and the Southwest inland from the San

Andreas fault system also became an

area of pull-apart faulting instead of col-

lision and compression.

Besides the creation of the San An-

dreas fault system, several other geo-

logic events accompanied the last major

modification of California's plate-move-

ment setting. With the final approach of

the East Pacific Rise toward its subduc-

tion zone, the undersea trough that was
trapped between the Rise and the con-

tinent was intensely compressed and

folded and. in the end. added to the west-

ern coast of the continent as what are

now called the Great Valley, the Coast

Ranges, and the Transverse Ranges.

Both the coastal mountains and the

Sierra Nevada have experienced con-

tinued regional elevation because of

crustal thickening accompanying the

overriding of the East Pacific Rise.

Also during this era there was exten-

sive pull-apart faulting and active vol-

canism in the eastern parts of California.

With the subduction of the East Pacific

Rise, deep-reaching fractures in the

crust were created throughout the Basin

and Range province, the Mojave Desert,

and the Modoc-Cascade region. These

activated faults not only brought vast vol-

umes of underlying magma to the sur-

face, but they also led to the horst and

graben (fault-bounded mountain and val-

ley) landscapes that characterize these

regions. Continued subduction off the

north coast of California (see the San

Andreas fault illustration) has built the

present-day Cascade volcanoes.



Bedrock Geology

Cenozoic non-marine
sedimentary rocks and
alluvial deposits

Cenozoic marine
sedimentary rocks

Concealed

Mesozoic sedimentary and
volcanic rocks older than the

Nevadan orogeny; in places

strongly metamorphosed; in-

cludes some Paleozoic rocks

in Klamath Mountains

Paleozoic sedimentary and
volcanic rocks; in places

strongly metamorphosed;
included are Precambrian
rocks of all types



GEOMORPHOLOGY

The natural regions into which the Earth's

surface is divided are controlled mainly

by differences in the planets geologic

framework. Primarily on the basis of ge-

ology, the United States is divided into

21 natural regions called geomorphic

provinces. California is made up of three

of these provinces: the Pacific Border

province, the Sierra-Cascade province,

and the Basin and Range province.

The Pacific Border province consists

of a series of mountain ranges along the

Pacific Coast, bordered on the east by

an almost continuous and parallel low-

land. The mountain ranges include, from

north to south, the Klamath Mountains.

Coast Ranges. Transverse Ranges, and

Peninsular Ranges. The lowland to the

east of these mountains is the Great

(Sacramento and San Joaquin) Valley.

Structurally, the mountains consist of

folded and faulted rocks of varying types

and ages, including mainly Paleozoic-

Mesozoic metamorphic and granitic rocks

in the Klamath and Peninsular moun-

tains, and Mesozoic-Cenozoic sedimen-

tary rocks in the intervening Coast and

Transverse ranges. The Klamath Moun-

tains are the most rugged of the Pacific

Border group, with several peaks reach-

ing close to 9,000 ft (2,745 m). The Coast

Ranges are much lower, typically be-

tween 2,000 and 4,000 ft (600 and 1 ,200

m) elevation, but they still present a for-

midable barrier: only at San Francisco's

Golden Gate is there any real break in

the line of mountains. The Transverse

Ranges, with peaks above 10,000 ft

(3,050 m), effectively divide Northern

and Southern California, much as the

Peninsular Ranges (with equally high

peaks) separate the southern coastal

plain from the southeastern deserts.

The Sierra-Cascade province includes

the Sierra Nevada and the Cascade

Range. Geologically, these mountainous

landscapes are very different: the Cas-

cades are a chain of Quaternary volca-

noes atop slightly older Tertiary volcanic

rocks, whereas the Sierra Nevada is a

large westward-tilted fault block of ex-

posed Paleozoic-Mesozoic metamor-

phic and granitic rocks. Their unity,

however, lies in their similar relief and

structural location as part of a 1.000-

mile-long (1 .600 km) mountainous back-

bone that extends up the West Coast into

Canada. The Sierra Nevada is one of the

Pleistocene Features

I
V;

I

Isolated cirque and valley glaciers

Mountain icecaps

I I

Pleistocene lakes

I I
Approximate area exposed during Pleistocene
sea-level lowering: 350-ft depth contour

Square Miles

2000

most impressive mountain ranges in the

world, with many peaks over 13,000 ft

(3,965 m). The Cascades are dominated

by Mount Shasta (elevation 14.162 ft

4.319 m) and Lassen Peak (elevation

10,457 ft 3,189 m).

The Basin and Range province is di-

vided into several smaller state prov-

inces: the Basin and Range proper,

Mojave Desert, Salton Trough (also called

the Colorado Desert), and Modoc Pla-

teau. Except for the Modoc Plateau,

which is volcanic rock, the rock types

and ages are very diverse. The unity of

the Basin and Range province is in its

characteristic structure of mountains and

valleys created by movement along fault

lines. Altitudes range from below sea

level in Death Valley and at the Salton

Sea to more than 12.000 ft (3.660 m)

along parts of the Sierra Nevada crest.

Often the relief, or elevation difference

between mountains and adjoining val-

leys, is as much as 5,000 ft (1.525 m).

Most of the basins do not drain to the

sea. and there are numerous dry lake

beds.

The most striking characteristic of

California's geomorphology is its un-

usual diversity, which has created unique

and varied topographies throughout the

state. Much of the most spectacular sce-

nery has been inherited from the last ice

age, which lasted from about 2 million

to 10,000 years ago. During this period

of alternating cooler and warmer cli-

mates, there were long chains of inter-

connected lakes that are now dry. But

most important for those interested in the

geologic formation of the state is the leg-

acy left by the movement of ice. Exten-

sive alpine glaciation in all the higher

mountains during the last ice age cre-

ated the well-known craggy peaks, steep-

sided gorges, and deep U-shaped val-

leys of California's mountain landscape.
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Landforms

Klamath Modoc
Mountains Plateau

Geomorphic
Provinces

Map adapted from E. Raisz: Landform Map of the United States
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STREAMFLOW AND
WATER SUPPLY

Water is California's most valuable nat-

ural resource: its supply, distribution, and

quality affect every segment of agricul-

tural development, industrial activity,

power generation, recreation, and ur-

banization. If any "internal factor" ever

puts a lid on the state's economic and

population growth, it will most likely be

the availability of water.

It may seem surprising that there is so

much concern in California about the

storage and transfer of its water. Aver-

age total water consumption (75 percent

of it for aghculture) is only about 55 mil-

lion acre-feet, compared to an average

annual runoff from the states many
streams of 72 million acre-feet (an acre-

foot is the water needed to cover one

acre to a depth of one foot: it equals

325.900 gallons). This apparent surplus

of runoff—especially when combined

with a subsurface (groundwater) supply

of more than 250 million acre-feet

—

would seem to suggest that there is an

abundance of water. But this is not the

case. The key problems of California's

water supply are the "untimely" season-

ality of the precipitation, the great dis-

parity in the amount of annual runoff, and

the imbalanced distribution of water.

Almost all of California's precipitation

occurs during the winter season from

November through March. Much of it

falls as snow and remains on the ground

in irozen storage" until early summer.

Stream runoff is usually low or nonex-

istent throughout the state between Sep-

tember and December. The more than

1.000 resen/oirs in California (with a

combined storage capacity of over 35
million acre-feet) help relieve this sea-

sonality problem, but they cannot solve

it. Because of the great range in annual

runoff (which has varied between 18

million and 135 million acre-feet), and

because the northern one-third of the

state has 70 percent of this water but

only 20 percent of the total consumption,

water remains a critical issue in Califor-

nia. Groundwater supplies 40 percent of

California's water needs, but this, too,

presents problems because we pump
out this water in many areas faster than

it can be replaced.

12



Smith River 631

Klamath River System 12,000

Mad River 496
Eel River System 3.701

Mattole River 273

Noyo River 114
Navarro River 316

Garcia River 114

Russian River 1,498

Putah Creek 577

Sacramento River System 23,329

Trucl^ee River 932

Cosumnes/Mokelumne Systern 1,167

East Fork Carson River 345
East Walker River 503

San Joaquin River System 7,235

Salinas River 4,401

Owens River 3,133

Kaweah Rjver 520

Tule River 390

Kern River 2,420

Los Angeles River 822

River (or river system), with average
annual unused runoff in thousands
of acre-feet.

Natural lake, w/ith storage capacity in

thousands of acre-feet.

Reservoir, with storage capacity in

thousands of acre-feet.

River with average annual unused
runoff of less than 250,000 but
greater than 100,000 acre-feet.

Lake/reservoir with storage capacity
of less than 250,000 but greater than
100.000 acre-feet.

River

system
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NATURAL VEGETATION

Maps of California's natural vegetation

reflect changes in environment that ac-

company changes in altitude. Such "ver-

tical zonation" into plant (and animal)

zones is common in areas such as Cal-

ifornia where there are great ranges in

relief over relatively short distances.

In the coastal mountains, heavy winter

precipitation and summer fog support

dense needleleaf evergreen (redwood,

pine, fir) and needleleaf-broadleaf for-

ests as far south as the Transverse

Ranges. Broadleaf (oak) forests domi-

nate the higher elevations from the

Transverse Ranges south to the Mexi-

can border. Eastward across the Cas-

cades and Sierra Nevada, the regular

increase of precipitation with higher el-

evation leads to an orderly succession

of plant communities, from grasslands

(California prairie), through mixed oak

and pine woodlands and forests, and fi-

nally to an even higher elevation se-

quence of pine, pine and fir, and subalpine

communities. In the high mountains of

Southern California, the forest succes-

sions are similar, but the lower slopes

are commonly dominated by extensive

sagebrush and chaparral.

Compared to the mountainous areas,

the California lowlands are relatively dry,

even on the coast, and consequently

support mainly treeless grasslands and

marsh (in the Central Valley) or scrub

formations (in the eastern deserts) dom-
inated by creosote bush, saltbrush, and

some Joshua tree woodlands.

California still supports a mostly nat-

ural (although not all native) vegetative

cover; over 86 percent of the state has

not been urbanized or put into cultiva-

tion. Human activities—logging, animal

grazing, drainage of wetlands, control of

wildfires, and introduction of nonnative

plants—have altered the vegetative

composition of the state. Perhaps the

most obvious change has been the re-

placement of many of the native peren-

nial grasses by annual grasses; the

summertime drying of these annuals

(accidentally introduced since the arrival

of Europeans) has contributed greatly to

the image of California as the "golden

state."

14
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SOILS

Lowland (Transported) and
Upland (Residual) Soil Types

Lowland ^3"ey

Soils mi Valley-Basin

Terrace

^tZ'^ Upland Residual

I I

Upland/Desert Lithosols

Grade 4. index

rating 20 to 39%.
Poor soils, suitable

for only a few crops

Grades 5 and 6.

Index rating under
20%. Nonagricul-

tural areas with

some limited use as

poor pasture

I I

Unclassified.
Desert used for

cattle browsing
some areas

The types of soils found in California re-

flect the interaction of several soil-

forming factors: climate, vegetation,

topography, and parent material (the

rocks or sediments from which the soils

develop). Because of the great spatial

variations in these controlling factors, the

resultant pattern of California's soils is

very complex. About the only generali-

zation one can make is that the high

rates of erosion in the state's hills and

mountains, coupled with the relatively

meager annual rainfall in the intervening

lowlands, produce immature (thin or

poorly horizoned) soils. Thin soils tend

to be found in hills and mountains, for

example, because the rock parent ma-

terial is near the surface; in the surround-

ing lowlands the soils lack good horizon

development because they are formed

on materials only recently (in a geologic

sense) transported to those sites. The

dominance in California of aridosols, en-

tisols, incepisols, and bedrock soils re-

flects these slow soil-forming envi-

ronments. The accompanying illustration,

"Soil Orders of the Seventh Approxi-

mation," defines the various types of

soils found in California.

The topographic distinction between

upland and lowland soils in California is

a useful one. The former are predomi-

nantly residual in origin, developing In

place as the bedrock weathers. They are

for the most part agriculturally nonpro-

ductive and best used in their natural

state as forest, for watershed protection,

and in some cases for grazing. The low-

land soils are transported in origin and

have formed on geologically young sed-

iments, river floodplains (alluvium), al-

luvial fans, and other loosely cemented

or unconsolidated deposits such as sand

dunes. As a rule, these transported soils

are very productive for agriculture, even

though poor drainage and the presence

of alkali (salts) can be problems in some
terrace and valley-basin areas. Valley

soils, located on gently sloping and well-

drained alluvial plains, have few, if any,

drawbacks, and their suitability for agri-

culture rates them as "Grade 1" in the

commonly used classification scheme

developed by R. E. Storie. Unfortu-

nately, extensive areas of Grade 1 soil

have been removed from agricultural

use as a result of the spread of urbaniza-

tion.

16



Soil Orders of the
Seventh Approximation

Alfisols

Light-colored soils of and
regions: low organic content,
near-surface calcic tiorizons

("calicfie")

Ultisols

Soils in an "advanced" state

of development; usually moist
and showing subsurface clay

accumulations and leached
bases

Vertisols

Soils with a high content of

swelling clays, gradual "inver-

sion" (overturning) due to

seasonal wetting (expansion)
and drying (cracking).

Bedrock and transported
materials with no appreciable
soil development.
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WEATHER/CLIMATE— II

The uneven heating of the Earth by the

Sun (resulting in warmer climates in the

tropics and colder climates toward the

poles) is the ultimate cause of what is

called the General Circulation. The Gen-

eral Circulation is the average global dis-

tribution of large, semipermanent high-

and low-pressure centers and the winds

that are exchanged between them. High-

pressure and low-pressure centers re-

flect, respectively, places where the ac-

cumulation of air is greater and less than

average. Where surface pressures are

high, air is forced to diverge (flow out-

ward) as winds; these winds converge

the passage of "fronts," therefore, are

associated with areas of low pressure.

Two of the illustrations on this page

—

one for summer and one for winter—de-

pict the General Circulation features that

influence California. The northern mar-

gins of the Pacific High are a part of the

Polar Front—the major boundary zone

between warm, moist tropical air and

colder, drier polar air. High-velocity wes-

terly winds (often called "jet streams")

parallel the front at high altitudes. Vari-

ations in the shape and velocity of these

high-speed winds can pump air toward,

or draw air away from, the Polar Front

in summer, holding Polar Front storm

tracks well to the north; as a result, Cali-

fornia receives little or no precipitation

from that source during those months.

In winter, the Pacific High retreats

southward, permitting storms to swing

into and across California. These cy-

clonic storms bring widespread, moder-

ate precipitation to the state. Some of

them travel far enough to the south to

spread moisture beyond the Mexican

border. (See page 22 on precipitation

patterns.) In the northern part of Califor-

nia, October through April are the months

of heaviest precipitation. The rainy sea-

July Mean Sea Level Pressure-Wind Pattern

H p Pacific High

L c (Summer) Sonoran Low L

January Mean Sea Level Pressure-Wind Pattern

I

—

\r-\^ Polar Front Zone and
'—"-^ Mam Cyclonic Storm Track

(Winter) Aleutians Low

LJ (Winter) Continental High
'' C (Canadian-Great Basin High)

, _^ (Summer) Cold Oceanic
California Current

into nearby surface lows, where atmo-

spheric accumulations are less than av-

erage. Because of the influence of the

Earth's rotation (known as the Coriolis

effect), the winds follow curved paths,

veering to the right out of the highs in

the Northern Hemisphere, and to the left

out of highs in the Southern Hemisphere.

Surface high-pressure areas are as-

sociated with cloudless weather be-

cause the air diverging out of them is

replaced by subsiding air from higher

up that is compressed, and therefore

warmed, on its way to the surface. This

warming lowers the air's relative humid-

ity and makes condensation of the water

vapor into clouds impossible. In contrast,

the air in surface low-pressure centers

converges, ascends to higher eleva-

tions, cools because of the ascent, and

condenses its water vapor into clouds.

General cloudiness, stormy weather, and

surface below. When air is drawn away
from the surface, convergence and as-

cent result, producing centers of low

pressure. Many of the lows develop into

stormy "wave cyclones," with well-de-

fined cold and warm fronts where the

polar and tropical air masses are mixed

into the low-pressure center These
storms are moved along in a west-to-

east direction, embedded in the general

westerly flow of the atmosphere.

The primary effect of the General Cir-

culation on California's weather and cli-

mate is a well-defined "two season" year:

a six-month or seven-month cool-to-cold

precipitation season alternating with a

five- or six-month warm-to-hot season of

virtual drought. The dominant factor in

this pattern is the cyclic change in lati-

tude and intensity of the semipermanent

Pacific High pressure cell. This pressure

center intensifies and moves northward

son becomes shorter in the southern part

of the state, where the wet weather oc-

curs between November and March. In

the north and over the central and north-

ern mountains, there are usually from 60

to 100 days of precipitation per year,

while in the southern desert, there may
be as few as 10 days of rain.

Mountain ranges (orographic barriers)

are a very important weather and climate

control in California. Not only do moun-

tains have colder temperature conditions

than lowlands (see the discussion of the

Normal Lapse Rate, on page 18), they

also act as barriers to winds and storms.

The eastern mountain ranges of Califor-

nia, for example, usually serve as a very

effective blocking barrier protecting much

of the state from the extremely cold win-

ter air of the Great Basin. On occasions

when the Great Basin air is not totally

blocked, the mountain ranges still play
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Mean Annual Number of

Days with 0.1 Inches of

Precipitation or More
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an important role in channeling the air

westward and southward down the state's

major valleys. The winds associated with

such Great Basin "overflows" are com-
pressionally heated and dried along the

way to become the Santa Anas of South-
ern California and the "northers" of the

Central Valley.

California's coastal mountain ranges
also influence atmospheric circulations.

The Los Angeles Basin is largely sur-

rounded by high mountains, except along

the coast. During the summer and fall

months, the hot Southern California land

surface often draws onshore a thick layer

of cooler marine air. Because of the at-

mospheric stability and the high sur-

rounding mountains, however, pollutants

emitted into and trapped in this air cannot
be readily expelled to the east, which
leads to severe smog episodes. Atmo-
spheric conditions are somewhat better

in the San Francisco Bay Area, where
the summertime air continually flows

eastward through the Coast Range gap
established by the Golden Gate and the

Carquinez Straits. This natural "air con-

ditioning" helps to carry locally produced
air pollutants away from the Bay Area.

Perhaps the most obvious effect of

mountain barriers on weather and cli-

mate is their influence on the disthbution

of precipitation. Because most of the

state's mountain ranges are oriented in

a north-south direction (and thus across
the prevailing westerly flow), their wind-

ward (western) slopes receive greater

amounts of precipitation compared with

their lee (eastern) sides. The heavy rain

and snow on the windward side are the

result of the cooling (and thus the pos-
sible condensation) of the rising air, in

contrast to the downslope compression
and rewarming of air on the lee side. The
dry conditions east of the mountain
crests are referred to as "rainshadow
effects"; they are the reasons for the

semiarid regions to the east of the Coast
Ranges (the Sacramento and San Joa-
quin valleys) and for the three deserts

that lie east of the Cascade-Sierra Ne-
vada Ranges and of the mountains of

Southern California (the Basin-Range,

Mojave, and Sonoran deserts).

Ocean currents are another atmo-
spheric control of some importance to

California. Ocean currents generally are
driven by (and basically parallel to) the

strong and persistent wind flow patterns

around the General Circulation semiper-
manent high-pressure cells.

The Japanese Current, driven by the

westerly winds emerging from the north

side of the Pacific High, is the major
ocean current affecting California and
the West Coast. This current reaches the

coast near the latitude of the United

States-Canada border, where it then
branches. One branch, the Alaska Cur-
rent, turns northward; the other branch,

the California Current, turns southward,
carrying relatively cold water (especially

in the summer) along the coasts of

Washington, Oregon, and California. Be-
cause of the orientation of the coastline,

the current tends to pull away from the

coast as it flows southward. In response
to this, the drift of the surface water be-

tween the current and the shoreline is

offshore. This causes "upwelling" im-

mediately off the coast as the water from
deeper layers is drawn into the surface

circulation. The temperature of this up-

welled water can be even colder than the

water in the current, and up to 10° F
(5.5° C) colder (in the summer) than the

ocean waters far offshore. Compara-
tively warm, moist Pacific air masses
drifting over this band of cold water in

summer are often cooled enough to form
a bank of fog. The fog is then swept in-

land by the prevailing westerly winds
flowing out of the Pacific High.
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PRECIPITATION PATTERNS

Annual precipitation totals in California

exceeding 50 in (127 cm) are charac-

teristic of the west slope of the Sierra

Nevada north of Stockton, most of the

west slope of the Coast Ranges north of

Monterey, and parts of the Cascades. On
the lee (east) sides of the Coast Ranges,

yearly amounts of precipitation drop to

1 5 in (38 cm) in parts of the Sacramento

Valley and to less than 8 in (20 cm) over

most of the San Joaquin Valley. The

northeast interior of the state receives

from 15 to 18 in (38 to 46 cm) of precip-

itation in a year.

In the mountains of Southern Califor-

nia annual precipitation totals reach 30

to 40 in (75 to 100 cm), while the coastal

plain receives only 10 to 15 in (25 to 40

cm). The deserts of the southeast re-

ceive as little as 2 to 5 in (5 to 8 cm) of

precipitation in a year. The extreme

range within the state is represented by

an annual total of less than 2 in (5 cm)

at Death Valley and by more than 100

in (250 cm) along the coastal mountains

near the Oregon border.

The typical precipitation season in

California (from October through April)

brings intermittent stormy weather over

a period ranging from 2 to 5 days, fol-

lowed by 7 to 14 days of clear, dry

weather. The stormy periods are the re-

sult of the west-to-east passage through

the state of extratropical cyclones

(depressions) that form in the Pacific

Ocean along the Polar Front (see page

22). Three different types of Polar Front

cyclones bring their rain and snow to

California. The most common "mid-lati-

tude" type forms far off to the west of the

state between latitudes 35° north (N) and
45° N when the Polar Front is located

(normally in winter) between the Aleutian

Low and the Pacific High. If the Aleutian

Low is displaced by an intrusion of sub-

tropical air, creating a cutoff, or "block-

ing," high in the Gulf of Alaska, other

storm tracks are followed. The circum-

stances then favor either "high-latitude"

cyclones, which move down the West

Coast from Canada until they reach Cali-

fornia, or "low-latitude" cyclones, which

form south of the blocking high between

Hawaii and California (this latter type is

illustrated in the accompanying photo-

graph).

Much of the precipitation delivered by

these traveling storms is in the form of

snow. Snowfall has been reported at one

time or another in nearly every part of

California. It is very infrequent, however,

west of the Sierra Nevada except at the

higher elevations of the Coast, Klamath,

and Cascade ranges. In the Sierra Ne-

vada, moderate snowfall is reported

nearly every winter at elevations as low

as 2,000 ft (600 m). Amounts and in-

tensities of snow increase with elevation

to around 7,000 to 8,000 ft (2,100 to

2,400 m). Above 4,000 ft (1 ,200 m) snow
usually remains on the ground each year

until well into the summer months. The

24-hour snowfall record for California is

67 in (170 cm), set at Echo Summit in

El Dorado County (elev. 7,377 ft 2,250 m)

in January 1982. Tamarack, in Alpine

County (elev. 8,000 ft 2,400 m), holds

the state record for the greatest average

annual snowfall at 445 in (1,120 cm).

Thunderstorms not related to the Polar

Front cyclonic storms may occur in Cal-

ifornia at any time of the year. The storms

are usually light and infrequent near the

coast and over the Central Valley. Over

the interior mountains, thunderstorms

are more intense, and occasionally they

may become unexpectedly severe at in-

termediate and high elevations of the

Sierra Nevada. These mountain storms

usually occur when cool, moist marine

air moves in to break a prolonged hot

spell; many of them produce little total

precipitation, but start numerous range

and forest fires with their accompanying

lightning strikes. Although summer is the

dry season over most of California, sum-

mer thunderstorm precipitation provides

significant amounts of the total annual

rainfall in the southeastern desert areas.

The warm, moist unstable air involved

has most often drifted northward from

the Gulf of Mexico or the Gulf of Cali-

fornia. Thunderstorm-related tornadoes

strike only once or twice a year.

Satellite picture of March 25. 7979, showing the

West Coast approach of a Polar Front cyclone^

Thick middle and low clouds are forming in the

warm, moist tropical air being lifted along the

cold and warm fronts. Snow and ram are falling

north of the warm front and ram is falling east

of the cold front The storm's central low pres-

sure has formed in response to the meandering

upper-level air flow Just east of where the

storm's low is located, the upper air is diverging:

this IS drawing air up from lower levels and in-

ducing convergence (the low-pressure center)

back on the surface. The storm struck the Cali-

fornia coast on the following day.
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PRECIPITATION PATTERNS

Annual precipitation totals in California

exceeding 50 in (127 cm) are charac-

tenstic of the west slope of the Sierra

Nevada north of Stockton, most of the

west slope of the Coast Ranges north of

Monterey, and parts of the Cascades. On
the lee (east) sides of the Coast Ranges,

yearly amounts of precipitation drop to

1 5 in (38 cm) in parts of the Sacramento

Valley and to less than 8 in (20 cm) over

most of the San Joaquin Valley. The

northeast intehor of the state receives

from 15 to 18 in (38 to 46 cm) of precip-

itation in a year.

In the mountains of Southern Califor-

nia annual precipitation totals reach 30

to 40 in (75 to 100 cm), while the coastal

plain receives only 10 to 15 in (25 to 40

cm). The deserts of the southeast re-

ceive as little as 2 to 5 in (5 to 8 cm) of

precipitation in a year. The extreme

range within the state is represented by

an annual total of less than 2 in (5 cm)

at Death Valley and by more than 100

in (250 cm) along the coastal mountains

near the Oregon border.

The typical precipitation season in

California (from October through April)

brings intermittent stormy weather over

a period ranging from 2 to 5 days, fol-

lowed by 7 to 14 days of clear, dry

weather. The stormy periods are the re-

sult of the west-to-east passage through

the state of extratropical cyclones

(depressions) that form in the Pacific

Ocean along the Polar Front (see page

22). Three different types of Polar Front

cyclones bring their rain and snow to

California. The most common "mid-lati-

tude" type forms far off to the west of the

state between latitudes 35' north (N) and

45' N when the Polar Front is located

(normally in winter) between the Aleutian

Low and the Pacific High. If the Aleutian

Low is displaced by an intrusion of sub-

tropical air, creating a cutoff, or "block-

ing." high in the Gulf of Alaska, other

storm tracks are followed. The circum-

stances then favor either "high-latitude"

cyclones, which move down the West

Coast from Canada until they reach Cali-

fornia, or "low-latitude" cyclones, which

form south of the blocking high between

Hawaii and California (this latter type is

illustrated in the accompanying photo-

graph).

Much of the precipitation delivered by

these traveling storms is in the form of

snow. Snowfall has been reported at one

time or another in nearly every part of

California. It is very infrequent, however,

west of the Sierra Nevada except at the

higher elevations of the Coast. Klamath,

and Cascade ranges. In the Sierra Ne-

vada, moderate snowfall is reported

nearly every winter at elevations as low

as 2,000 ft (600 m). Amounts and in-

tensities of snow increase with elevation

to around 7.000 to 8.000 ft (2.100 to

2,400 m). Above 4,000 ft (1 ,200 m) snow
usually remains on the ground each year

until well into the summer months. The

24-hour snowfall record for California is

67 in (170 cm), set at Echo Summit in

El Dorado County (elev. 7,377 ft 2,250 m)

in January 1982. Tamarack, in Alpine

County (elev. 8.000 ft 2,400 m), holds

the state record for the greatest average

annual snowfall at 445 in (1,120 cm).

Thunderstorms not related to the Polar

Front cyclonic storms may occur in Cal-

ifornia at any time of the year. The storms

are usually light and infrequent near the

coast and over the Central Valley. Over

the interior mountains, thunderstorms

are more intense, and occasionally they

may become unexpectedly severe at in-

termediate and high elevations of the

Sierra Nevada. These mountain storms

usually occur when cool, moist marine

air moves in to break a prolonged hot

spell: many of them produce little total

precipitation, but start numerous range

and forest fires with their accompanying

lightning stnkes. Although summer is the

dry season over most of California, sum-

mer thunderstorm precipitation provides

significant amounts of the total annual

rainfall in the southeastern desert areas.

The warm, moist unstable air involved

has most often drifted northward from

the Gulf of Mexico or the Gulf of Cali-

fornia. Thunderstorm-related tornadoes

strike only once or twice a year.

Satellite picture of March 25. 1979. showing the

West Coast approach of a Polar Front cyclone.

Thick middle and low clouds are forming in the

warm, moist tropical air being lifted along the

cold and warm fronts Snow and ram are falling

north of the warm front and ram is falling east

of the cold front The storm's central low pres-

sure has formed m response to the meandenng
upper-level air flow. Just east of where the

storm's low is located, the upper air is diverging:

this IS drawing air up from lower levels and in-

ducing convergence (the low-pressure center)

back on the surface. The storm struck the Cali-

fornia coast on the following day.
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CLIMATE REGIONS

The Koppen system of climatic classifi-

cation provides one way to depict the

state's great variety of climates. Using

this system, we see that California has

geographic areas in four of the five major

climate groups: dry (B climates), tem-

perate rainy (C climates), snowy (D cli-

mates), and arctic alpine (E climates).

Only the hot, tropical rainy (A) climates

are not represented in the state.

The eastern third of California and the

western San Joaquin Valley have dry B-

type climates of both the steppe (BS)

and the true desert (BW) varieties. These

dry regions are the northern and western

edges of large arid zones in the south-

western United States and northwestern

Mexico. They are arid either because

they are far removed—and thereby cut

off—from souces of moist Pacific Ocean
air masses, or because they are almost

always beneath the warm, dry subsiding

air of the Pacific Subtropical High cell,

where large-scale cloud formation (and

thus even the chance for precipitation)

is not generally possible. Small amounts

of summertime precipitation from thun-

derstorms are possible, however, when
the surface air becomes a hot thermal

low and draws in moisture from the Gulf

of Mexico.

Coastal California and the western

two-thirds of the state are dominated by

C-type temperate rainy (and. in the

mountains. D-type snowy) climates re-

ferred to as Mediterranean climates,

characterized by dry summers and win-

ter precipitation. The drought period is

caused by the summertime extension of

the dry B-type climates over virtually the

whole state in response to intensification

and northward movement of the Pacific

Subtropical High cell. The winter precip-

itation accompanies the weakening of

this high pressure cell. This results in a

southward shift of the Polar Front (and

its cyclonic storms) to a location over

California.

Climatic Regions of California

Major Atmospheric Controls on Northern
Hemisphere Mediterranean Climates

San Francisco Si K

Subtropical
High Pressure Cells

Winter

Summer

Dominant
Storm Tracks

Winter

Summer

Midlatitude

West Coast Climates

^1 Marine West Coast

^1 Mediterranean

I I Coastal Desert

® Climatic Stations

BWhh Very hot

desert

BWh Hot desert

BS Steppe

BSn Steppe with fog

Csa Mediterranean
not summer

Csb Mediterranean
warm summer

Csbn Mediterranean warm
summer with fog

Ds Mediterranean
highland

EH Alpine
San Diego )©
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The Koppen Climate System for California
Under the Koppen system, climates are

defined according to assigned values of

temperature and precipitation, and cal-

culated in terms of annual or montfily
values. Any given station can be assigned
to its particular climate group and sub-
group solely on the basis of the records of

temperature and precipitation at that

place.

The Koppen system features a short-
hand code of letters designating major
climate groups, subgroups within the
major groups, and further subdivisions
to distinguish particular seasonal char-
acteristics of temperature and precipita-

tion. The five major climate groups are
designated by capital letters as follows:

A -Tropical rainy climates. Average tem-
perature of every month is above
18°C (64,4°F). These climates have
no winter season. Annual rainfall is

large and exceeds annual evapora-
tion. Not represented in California.

B - Dry climates. Evaporation exceeds
precipitation on the average through-
out the year. There is no water sur-

plus, hence no permanent streams
originate in B climate zones. Two
major subdivisions are recognized:

BS - Steppe climate. A semi-
arid climate characterized by
grasslands and scrub.

BW - Desert climate. An and
climate.

C - Mild, humid (mesothermal) climates.

Coldest month has an average temp-
erature under 18°C (64.4°F), but
above -3°C (26.6° F). at least one
month has an average above 10°C
(50° F). The C climates thus have
both a summer and winter season,

D - Snowy-forest (microttiermal) cli-

mates. Coldest month average temp-
erature is under -3°C (26.6° F) Aver-
age temperature of the warmest
month IS above 10°C (50° F), that iso-

therm coinciding approximately with

the poleward limit of forest growth,

E - Arctic or alpine climates. Average
temperature of the warmest month is

below 10°C (50°F). These climates
have no true summer. (EH for alpine
climates.)

For California's climates, in particular,

several subdivisions of the four major
groups represented can be defined:

First lower-case letters:

s-dry summer, at least 70% of

precipitation occurs in the 6 winter
(low-sun) months, C and D climates,

h -dry-hot: mean annual temperature is

over 18°C (64.4°F): B climates only.

tih-as"h" but at least 3 months have
maximum averages over 38°C
(100.4°F).

k- dry-cold: mean annual temperature is

under 18°C (64.4°F): B climates only.

Second or last lower-case letters:

a -with hot summer; warmest month is

over22°C (71.6°F): C and D climates.

b -with warm summer: warmest month is

below 22°C (71.6°F): C and D
climates.

n-more than 30 days per year of dense
fog.

Graph for Establishing Boundaries
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(For Mediterranean Climates with
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SOIL-WATER BALANCES

Because of variability in precipitation (in

time as well as in space), water is not

always available when and where it is

needed. The very uneven distribution of

California's water supply presents major

social, economic, and political problems.

In general, the state's large urban and

agricultural regions have local water def-

icits during the year and are far removed

from the areas with surpluses.

A soil-water "balance sheet" begins

with a reserve of water stored in the soil.

The amount that can be stored depends
upon the characteristics of the soil. In

California this reserve ranges from about

0.5 in (1 cm) in the deserts to 12 in (30

cm) in the northern Central Valley. The

annual movements of water through the

soil are into and out of this "account."

Summer is the time of large withdrawals

in California, and the stored water is

usually exhausted by the end of the

warm season in almost all locations ex-

cept in the higher elevations of the

northern mountains. (Compare the soil-

water balance of Boca with that of the

other five areas on the accompanying

illustration.)

Precipitation is the only source of in-

flow of water into the soil. Evaporation

from the soil surface and transpiration by

plants (together called "evapotranspira-

tion") are the sole outflows. The soil-

water balance for a particular period of

time is equal to precipitation minus eva-

potranspiration. One way of evaluating

local water needs is by means of meas-

uring soil-water balances—accounting

for annual or monthly losses and gains

in the amount of water stored in the soil.

An important distinction needs to be

made between potential and actual eva-

potranspiration. The former is the max-

imum rate at which water is lost to the
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The natural distribution of water in California results in major economic and political problems.

Because tlie largest urban and agncultural regions in the state experience substantial local water

deficits each year, huge amounts of water must be imported into these regions from distant moun-
tainous and less populous parts of the state (San Fernando Valley, left, Bishop Creek in the Sierra

Nevada, right

)
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Abandoned shorelines from the 1913 diversion of Owens Lake water into the Los Angeles Aqueduct.

atmosphere from a dense vegetation

cover that has been supplied artificially

(by irrigation) with all the water it can

use. Actual evapotransplration is the

quantity of naturally supplied water lost

from an area's plants and soil. If a soil's

stored water is partly exhausted, the ac-

tual rate of evapotransplration from the

land surface may fall below the potential

rate because plants may be unable to

absorb and transpire the full amount of

water they could use. The monthly dif-

ference between these two types of

evapotransplration is called the soil-water

deficit; it represents the amount of water

that must be supplied through irrigation

to field crops for optimum growth.

Once the stored water begins evapo-

transplration, the water deficit starts to

build because of the ever-widening gap
between actual and potential evapotran-

splration. During fall and winter, the re-

serve of water is rebuilt, and by spring

—

if the soil is recharged to its capacity

—

further moisture is rejected by the soil

and shed as runoff. The city of Sacra-

mento typifies California in general. About

17 in (43 cm) of precipitation are re-

ceived, almost entirely in the winter

months, but the greatest demand (po-

tential evapotransplration) is in the sum-
mer (27 in/70 cm). This results in a large

deficit that is only partially made up by

recharge in the winter months, leaving

a net annual deficit of 10 in (26 cm).

As a whole, California's annual supply

of and demand for water are in a pre-

carious balance. Precipitation produces

an average supply of about 200 million

acre-feet (245 cu km). If it fell evenly over

the entire state, all areas would receive

24 in (60 cm), but this is not the case.

Runoff from streams accounts for about

72 million acre-feet (89 cu km), leaving

128 million acre-feet (156 cu km) for

evaporation from soils and plants. How-
ever, the heat put into California's at-

mosphere from the Sun has the capacity

to evaporate annually 298 million acre-

feet (370 cu km), leaving a yearly deficit

of 1 70 million acre-feet (211 cu km). This

deficit is not spread out evenly. Deficits

greater than 24 in (60 cm) characterize

the San Joaquin Valley and the western

Mojave Desert, and they are even higher

(greater than 40 in/100 cm) in the south-

eastern deserts. Over half of the state

has deficits larger than 16 in (40 cm),

including the metropolitan areas of

Southern California. Most of the state

has no annual surplus at all. There is,

though, a statewide winter surplus (stream

runoff) of 60 million acre-feet (75 cu km)

from the rain and snow that fall in the

northern mountains.
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NATURAL HAZARDS

'*^*--A^ j^-

Flood and
Tsunami Areas

[S Areas subject to

flooding (includes

designed floodways
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waves.
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Areas of high erosion activity*
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Groundwater withdrawal
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If current methods of control and loss-

reduction are not greatly changed, it is

estinnated that the seven natural hazards

depicted on these maps will amount to

a $40 billion problem for California be-

tween the years 1970 and 2000. Dam-

ages from earthquakes and fault

displacement present the biggest hazard

problem, and will probably account for

about 55 percent of the total dollar dam-

age.

All of the hazards illustrated on these

pages are natural processes. Their char-

acterization as "hazards" stems from

people's decisions to inhabit the regions

where these processes operate or to

modify the landscape in ways that in-

crease the impact or visibility of the nat-

ural phenomena. There is little that

humans can do about the occurrence,

intensity, and location of earthquakes,

volcanic eruptions, and tsunamis. How-

ever, through supporting scientific re-

search, employing state of the art

engineering practices, implementing re-

alistic land-use laws, and spending ad-

equate time and money on planning and

preparing for natural disasters, much

can be done to control life and property.

Two hazards, in particular, are strongly

associated with (though hardly unique

to) California: earthquakes and volcanic

eruptions. As in the projection for the fu-

ture, the largest losses of life and prop-

erty due to a natural hazard in California

have been caused by ground shaking

and breakage during earthquakes. Since

the early 1800s, a total of 26 damaging

quakes (some of only moderate magni-

tude but located in populated areas)

have taken 1,020 lives and resulted in

about $14 billion of property damage
(1981 dollar value). The greatest loss of

life was in the 1 906 San Francisco earth-

quake (700 deaths). Scenario studies of

future events have estimated that an 8.3

magnitude late-afternoon earthquake

along the San Andreas fault in the San

Francisco Bay Area would kill over 10,-

000 people (with up to another 30,000

deaths from resultant dam failures). An

earthquake of that same magnitude in

the Los Angeles area would produce

similar results.

Like earthquakes, volcanic eruptions

cannot be prevented or even controlled.

The most effective loss-reduction mea-

sure is to avoid large-scale settlement

in vulnerable areas such as the natural

drainage valleys downslope from re-

cently active volcanic areas. Even so,

prevailing winds during an eruptive event

can spread and drop volcanic ash over

very large and distant areas. The major

urban areas of California are relatively

safe from the threat of volcanic erup-

tions. Damage is most likely to occur in

any of three recently active areas: (1)

Mount Shasta-Medicine Lake Highland,

(2) Lassen Volcanic National Park, and

(3) the Long Valley (Mono Lake-Bishop)

area.
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ABORIGINAL LANGUAGE AND
TERRITORIAL PATTERNS

For almost 200 years the California

Indians were routinely described in a

negative manner. First Spanish, then

Mexican, and later American settlers

portrayed them as a culturally deficient

group who perched on the lowest rung

of the civilization ladder. The usual signs

of an advanced culture were not in evi-

dence to the settlers: agriculture was
nowhere to be found, and only the weak-

est strands of socio-political organization

were noticeable in a few small, scattered

groups. Because what was observed

was not thought significant, precious lit-

tle of the Indians' languages, institutions,

and material culture was recorded be-

fore they began to fade from the scene

in the wake of European settlement. The

Spanish missionaries, first to work ex-

tensively with the California Indians,

viewed them as childlike—children to be

Christianized and transformed from their

pagan ways into productive Spanish cit-

izens. The Mexican ranchero looked

upon the Indians as lowly laborers. To

the American settlers, the Indians were

a nuisance and were viewed as simple

savages who stood in the way of prog-

ress. They were collectively named 'Dig-

ger Indians," no doubt because of what

appeared to the American settlers as a

disgusting dietary habit of eating almost

everything, from insects to acorns.

The inaccurate descriptions and neg-

ative attitude toward the California Indi-

ans stem in part from the inability of early

observers to differentiate among the

hundreds of small individual Indian groups

and to understand the manner in which

they made use of the environment. The

California Indians had developed so-

phisticated social and economic institu-

tions rather than technological skills to

cope with a diverse and complicated en-

vironment. Within this environmental ex-

panse of mountains and deserts, wet

winters and dry summers, grasslands

and oak forests, narrow valleys and flat

plains, Indian groups took advantage of

local resources. In turn, each stretch of

beach, valley, and hillside had its own
contingent of Indians, often very different

from those living only a short distance

away. The California Indians exhibited

a bewildering mosaic of regional differ-

ences in human occupancy. But these

differences were not apparent to the in-

truders, because the standard cultural

signposts were not evident, and so the

subtle balance maintained between In-

dian and environment went unnoticed,

lost in the clamor for souls and desire for

land. Instead, the Indians were grouped

together, labeled cultural laggards, and

dismissed as a crude, simple, and prim-

itive people.

Early settlers left few documents that

accurately detail the institutional or cul-

tural practices of the Indians. Conse-

quently, much of what is known today

about the California Indians comes from

archaeological and ethnographical stud-

ies conducted long after the bulk of Cal-

ifornia Indians lived freely in their

environment. Only recently has enough

information been pieced together to es-

tablish an objective view; no longer is the

Aboriginal

Movement

Trails

absence of technological achievement

or the peculiar dietary habits the most

distinguishing characteristic of the Cali-

fornia Indian.

The attempt to understand a people

from the unwritten past is always a dif-

ficult task and especially so in California.

Unfortunately, the problem cannot be

lessened by looking at a small region

and then generalizing about the whole.

If there is one rule to understanding both

the physical and the cultural environ-

ments of California, past and present, it

is that no two areas or regions are the

same. The occupancy patterns of the

California Indians reflect an incredibly

diverse mixture of people and institutions

integrated with the various physical en-

vironments.

Costanoan Language Family
and Language Areas with
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The distribution of languages is prob-

ably the nnost difficult problem to over-

come in any attempt to piece together

abohginal landscape patterns. Through-

out California there existed 6 language

stocks, approximately 14 language fam-

ilies, and about 80 mutually unintelligible

tongues, all divided into more than 300

dialects. Penutian and Hokan stocks en-

compassed the most languages and the

largest area. Probably the most complex

language was the Yokutsan family in the

San Joaquin Valley, where there were

from 40 to 50 small groups with distinct

dialects.

Linguistic areas are, however, only

broad constructs that identify the com-

plexity and diversity of the aboriginal

landscape. Even the concept of tribe or

tribal areas is difficult to apply to the Cal-

ifornia Indians because they did not or-

ganize themselves into large cultural

Tribal Territories,

Language Stocks, and
Language Families

^ Cultural Area, Language/Family, and
Tribal Group Boundary

.— Language/Family and Tribal

Group Boundary
— Tribal Group Boundary

rm^ Penutian Stock (1)

Hokan Stock (2)

Yukian Family (3)

[rrm Algic stock (4)

F=^ Na-Dene Stock (5)

rZTl Uto-Aztecan Stock (6)

TRIBAL GROUP FAMILY STOCK

NORTHWESTERN CULTURAL AREA

1, Tolowa Athapaskan 5

2. Yuruk Yuruk 4
3. Karok Karok 2
4. Shasta Shastan 2
S. Chilula Athapaskan 5

6. Hupa Athapaskan 5
7. Wiyot Wlyol 4

B. Whilkut Athapaskan 5
9. Chimariko Chimariko 2

10. Mattole Athapaskan 5

11. NongatI Athapaskan 5

12. Sinkyone Athapaskan S

13. Lassik Athapaskan 5

14. Wailaki Athapaskan S

15. Cahto Athapaskan 5

NORTHEASTERN CULTURAL AREA
16. Achumawi Palalhnlhan 2
17. Atsugewj Palalhnfhan 2

CENTRAL CULTURAL AREA

18. Wintu WInluan

19. Yana Yana 2
20. Maidu Malduan
21. Yuki YukI 3

22. Nomlaki WIntuan

23. Konkow Malduan
24. Porno Pomoan 2

25. Patwin WIntuan
26. Nisenan Malduan

27. Lake Miwok Utian

28. Wappo Wappo
29. Coast Miwok Utian

30. Miwok Ullan

31. Costanoan Utian

32. N. Valley Yokuts Yokutsan

33. Esselen Esselen 2
34. Salinan Salinan 2
35. S. Valley Yokuts 1

36. Foothill Yokuts Yokutsan 1

37. Monache Numic 6
38. Tubatulabal Tubatulabal e

SOUTHERN CULTURAL AREA
39. Chumash Chumashan 2
40. Kitanemuk Takic 6
41. Tataviam Takic 6
42. Serrano TakIc 6
43. Gabrielino Takic 6
44. Cahuilla Takic 6
45. Luiseno Takic 6

46. Cupeno Takic 6

47. Ipai Yuman 2
48. Tipai Yuman 2

groups with the type of social and polit-

ical organizations usually associated with

aboriginal tribes. Instead, the basis of

California Indian occupancy was the

tribelet, a small, self-governing, auton-

omous socio-political group. The tribelet

has also been described as a group of

people living in several separate villages

with one larger village as the residence

of the chief or acknowledged leader of

the group. The number of tribelets, or

village communities, varied from region

to region, but for all of California they

have been estimated to number almost

500, containing populations ranging from

less than 100 to 1,000 or more per

tribelet.

The linguistic areas consisted of many
small tribelets around which the aborig-

inal landscape was organized. Although

many of the conventional classification

concepts employed by anthropologists

may not precisely fit the California In-

dian, a general pattern based on lan-

guage does emerge: language families

formed the largest areas, which in turn

can be divided into ethnic areas and

further subdivided into tribelet areas

that often contained several settlements

where differing dialects might be used.

While political and social structure dif-

fered to some extent among the Califor-

nia Indians, the tribelet was organized

as a corporate body based upon resi-

dence or kinship. The important feature

of the tribelet, however, was its role as

the basic landholding unit in aboriginal

society and, in turn, the foundation upon

which the aboriginal landscape rested.

Control of land was based on occupan-

cy and continued use. As a land-

using unit, tribelet areas varied in size

depending on the number of individuals

attached to the tribelet and the avail-

ability of local resources. In general,

tribelets with large populations had ac-

cess to a continuous supply of plant and

animal food and occupied relatively small

areas. Boundaries outlined the areal ex-

tent, or economic range, in which a group

hunted and gathered food.

The organization of aboriginal society

in California and its spread on the land

can be seen as a series of complex lev-

els of social and political order loosely

held together by language. The tribelet

formed the largest unit to exercise con-

trol over resources and land, and as such

was the most permanent feature around

which all social and economic activities

were centered. From a broad view the

aboriginal landscape became a mosaic

of hundreds of small, autonomous groups

each differing from its neighbor in speech

and custom.
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ABORIGINAL POPULATION
AND SETTLEMENT

The language and territorial patterns dis-

cussed on pages 32-33 serve to outline

the areal extent of aboriginal set-

tlement and to establish a framework

within which to view population patterns.

The number and location of the aborig-

inal inhabitants are not precisely known.

Early Spanish and American settlers

made few direct enumerations of the In-

dians and those that were taken were

incomplete or for local groups only. The

lack of accurate information has stimu-

lated a number of estimates, many of

which are pure speculation. The more

earnest and serious estimates range up-

ward from 133.000. The tendency in the

past 30 years has been to revise the

estimates upward, as more detailed in-

formation about the California Indian is

obtained. The use of mission records,

early diaries, and detailed ecological

studies of small areas has repeatedly

demonstrated that the number of Indians

in California before European contact

was far greater than earlier assumed.

Among the estimates proposed, the most

thorough and complete appears to be

that of Sherburne F. Cook, who proposed

a total of 310.000 California Indians.

In general, the population concen-

trated along the coast, diminished toward

the interior, and dropped rapidly after

crossing the Coast Ranges, The lower

courses of large streams, particularly

those running through the foothills of the

Sierra Nevada, were the exception, hav-

ing higher densities than the surrounding

areas. Population generally was thinly

distributed in the more arid regions and

almost nonexistent in mountain areas

above 5.000 feet. Overall, population

density varied considerably, ranging from

less than one per square mile to over ten

per square mile. Large villages tended

to cluster in three areas; along the Santa

Barbara Coast: in the foothills of the up-

per San Joaquin Valley: and along the

lower reaches of the Sacramento Valley.

The patterns indicate that California

had a very large population. By one es-

timate. California held about 13 percent

of the native inhabitants of the United

States, yet they occupied only 5 percent

of the total land utilized by aboriginal

groups in the United States. That such

a large aborginal population existed in

California is not surprising until one re-

calls that the California Indians were

Indian ranchena

hunters and gatherers with little knowl-

edge of agriculture and resided in semi-

permanent villages. Their relatively large

numbers and high local densities can be

attributed to an optimum adaptation to

local food supplies. If language and pop-

ulation are compared, it will be noted that

the distribution and density of the ab-

original population cut across linguistic

and tribelet boundaries. Overall, the pop-

ulation patterns appear to be shaped

more by physical factors than by linguis-

tic or social factors.

Not all areas in California neatly fit

these generalizations. The Chumash
area does: it has fairly good population

data and provides a detailed view of the

distribution of aboriginal population for

one region. The Chumash were heavily

concentrated along the coast and. much

like the overall population pattern, rap-

idly declined in numbers away from the

coast toward the interior. The Chumash
example also illustrates that clustering

of Indian groups occurred in areas where

there was access to both inland and

marine food sources.

Along with language and population,

aboriginal settlement patterns also dif-

fered sharply from one region to the next.

There were thousands of villages—large

and small, temporary and permanent

—

located throughout California, forming a

series of patterns on the land that re-

flected a keen awareness of local

environments.

The settlement pattern of aboriginal

California was a curious blending of

many patterns that stretched across the

land, a marbling effect that makes it dif-

ficult to classify, categorize, or even de-

fine specific communities that would truly

reflect the overall distribution of settle-

ment. Therefore, examples from four

specific areas are presented to illustrate

the extent to which patterns varied and

were influenced by environmental con-

ditions. The pattern for the Karok in

northwestern California reflects the rug-

ged topography and narrow canyons

that exist in that area. Villages were

small, usually containing from 4 to 6

houses with an average of fewer than 50

persons per village. They were located

along year-round flowing streams. The
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Direct Contact Between California

Indians and European Settlement

Initial Settlement
Institutions

Spanish
Mission

Decline of the

California Indians

1760 1780 1800 1820 1840 1£

Nisenan, located in the foothills of the

Sierra Nevada and on the floor of the

Central Valley, presented a different pat-

tern. Here the villages were scattered,

but most were near year-round streams

or around the edges of small lakes and

valleys. Villages contained from 15 to 20

houses with a total population averaging

around 125.

Farther south, the pattern shifts even
more. In the Chumash area, large vil-

lages were clustered along the coast,

usually on terraces set back from the

sea. Villages located in the more hilly

terrain away from the coast generally fol-

lowed existing stream patterns. Villages

varied in the number of households, with

those on the coast averaging 35 houses
and an average total population of be-

tween 300 to 500. In the interior, villages

were somewhat smaller, containing from

5 to 7 houses each and averaging a pop-

ulation of around 30. The last example
is from the Cahuilla area in the southern

desert region of California. These settle-

ments reflect the arid climate, with dis-

persed villages located in canyons or on

small hills near springs or other water

sources. Villages averaged from 3 to 5

houses with total populations ranging

from 15 to 20.

European contact brought about a

considerable decline in the number of

California Indians. In the first 100 years

of Spanish, Mexican, and American set-

tlement the aboriginal population was
reduced to perhaps 12 percent of its pre-

contact size and 30 years later, in 1900,

to 5 percent.

Aboriginal Settlement Patterns
from Selected Areas in California

Village Sites

Aboriginal Population Density
at Time of European Contact

Village

Population

• 200

• 500

• 1,200

I I

Less than 1
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ABORIGINAL
SUBSISTENCE PATTERNS

The California Indians did not practice

agriculture: rather they were dependent

on the natural products of the land. Their

subsistence base was broad and in-

cluded extensive use of almost all of the

available wild plants and animals. With-

out the means to manipulate yields or to

expand food sources, continued occu-

pancy of an area required access to a

sufficiently extensive and diverse source

of plants and animals so that hunting and

gathering activities would not perma-

nently exhaust the food supply. The ex-

istence of the California Indian depended,

therefore, on a steady and recurrent

source of food, over which the tribelet

could claim exploitive rights. Conse-

quently, the natural distribution and sea-

sonal quantity of wild plants and animals

were important to some degree in af-

fecting the settlement pattern, population

densities, and village size of the Indians.

Environmental variation and the large

number of tribelets make it difficult to

identify specific subsistence patterns at

the local level. In addition, no single sub-

sistence pattern was exclusive: fishers

were gatherers and gatherers were hunt-

ers. A significant feature of all subsist-

ence activities, however, was the general

tendency for most tribelets to depend

upon acorns and fish as staples. Acorns

were gathered in every region where

they existed. In regions where acorns

were not available, pine nuts were sub-

Subsistence Patterns
of California Indians
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Gathering seeds

stituted or trade developed with tribelets

who had acorns. Fish were also a staple

throughout California, particularly in the

northwest and along the coast. Salmon

provided a considerable food supply dur-

ing the annual spring and fall runs.

Freshwater lakes and rivers also pro-

vided an ample supply of fish during

most of the year. Ocean fish and other

marine animals were especially impor-

tant along the coast.

For the most part, the California Indi-

ans did not develop exploitive tech-

niques to significantly alter the envi-

ronment in their favor by expanding food

production or increasing yields. The ma-

jor exception to this pattern was the use

of fire in many areas to promote the

growth of grasses, thereby sustaining a

higher than normal yield of plants and

animals. Outside of fire, the California

Indians appear to have developed adap-

tive rather than exploitive responses to

the environment. These can be labeled

as energy-extractive techniques, such

as the leaching of acorns, developing

grinding implements, and, for the Chu-

mash, building seagoing canoes and

fishing tackle that allowed them to ex-

tend their hunting activities into the sea.

The subsistence patterns of the Cali-

fornia Indians reflect the availability of

food products from region to region. The

patterns depicted here are only the most

dominant subsistence habits of various

groups within each region. In general,

the subsistence patterns may be inter-

preted as gathering those food re-

sources that would provide the highest

return with the least amount of risk. As
hunters, gatherers, and fishers without

Annual Subsistence Cycle of

California Indians
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the technology to overcome natural ob-

stacles to food productivity, the California

Indians were influenced to a consider-

able degree by seasonal availability of

food resources.

A generalized model of the annual

subsistence cycle of the California Indian

attempts to portray the resources used

throughout the year along with the ac-

companying change in the size of the

subsistence area. The pattern shown
here does not fit the subsistence activi-

ties of all Indian groups in California but

reflects only the most prevalent activi-

ties.

The question that has been skirted so

far is how a hunting and gathering so-

ciety divided into many small groups with

differing languages and spread over a

complex and varied environment was

able to reach population numbers and

densities that matched those associated

with agricultural societies. Without the

technical ability to increase natural yields,

the California Indians were subject to

environmental shifts that could drasti-

cally reduce food resources and throw

even the most efficient gathering system

into disarray. What gave the California

Indians a measure of control over their

environment was the development of

social and economic institutions that in

times of unstable environmental condi-

tions would allow the transfer of food re-

sources between groups occupying

different ecological zones.

The redistribution of resources took

the form of direct trade between groups

or exchanges during ceremonial meet-

ings. Trade was based on a monetary

system that used strings of shell beads

as the medium of exchange to purchase

the necessary commodities. When food

was available, the surplus could be

traded for beads to groups who were not

as fortunate, and at a later date the

beads could be used to purchase needed

food if the situation were reversed. The

redistribution of resources also occurred

at ceremonial meetings, which were os-

tensibly social in function but had definite

economic overtones. The gathering of

several hundred or more Indians for re-

ligious or mourning ceremonies, for ex-

ample, encouraged informal gift giving

and exchanges with the anticipation of

obtaining reciprocal gifts of equal or

greater value at some future date.

By institutionalizing trade contacts and

ceremonial functions, the California In-

dian was able to develop some degree

of permanence on the land. Trade and

social interaction ensured that the effect

of seasonal, yearly, and areal variations

of resources was reduced and that most

villages had at least some access to re-

sources lying outside their subsistence

area. Accessibility to outside resources

made it possible for communities to com-

plete their subsistence cycle within a re-

stricted area and to maintain large

populations. Only in the case of wide-

spread failure of natural resources would

the overall subsistence base of the In-

dians be jeopardized and their survival

threatened. The relationship between

population density and distribution, set-

tlement, territorial organization, and sub-

sistence was very closely tied to the local

environment, but it was the clever use

of institutions that ensured the persist-

ence of the Indian.
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SPANISH EXPLORATION
AND SETTLEMENT
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Spanish Exploration
of California,

1542-1776

SEA

Cabrillo (1542)

Cermenho (1595)

Vizcaino (1602-1603)

LAND
Portola (1769)

Pages (1772)

Anza (1774)

Rivera (1774)

Anza (1776)

Garces (1776)

••Jv^ 1 Mazatlan

rumored that Russia planned to extend

settlement into California, Spain moved
quickly to reaffirm its claim to the Pacific

Coast. In 1769, two maritime and two

land expeditions were dispatched to ac-

complish two goals: to gain a foothold at

San Diego and then to occupy Vizcaino s

fabled Monterey Bay, San Diego became
the first Spanish settlement in California

and was also a regrouping and staging

area for the final push to Monterey Bay,

The leader of the expedition was Caspar
de Portola, who, after an unsuccessful

first attempt to find Monterey Bay from

Vizcaino's description, was successful

in a second effort. In June 1770, nearly

a year and a half after the California ex-

pedition began, Portola planted the

Spanish flag at Monterey and ceremo-
niously claimed California for Charles III,

King of Spain,

After 1770, exploration of California

began in earnest. The major concern
was finding a land route to California

other than the very difficult route up
the Baja peninsula, Juan Bautista de
Anza, military commander at Tubac, was
charged with finding a suitable route to

California from Sonora, Anza traced a

route down the Gila River, across the

Colorado River, and on to Mission San
Gabriel in 1774. Anza returned in 1776
with colonists, livestock, and supplies,

establishing a land route to California

that remained open until Indian hostility

closed It in 1783. Outside of Anzas feat,

no other momentous exploration was
accomplished during the remaining part

of the eighteenth century. For the most
part, exploration of California was con-

fined to the coastal region from San
Francisco Bay to San Diego. The major

exception was a journey by Pedro Pages,

who discovered and crossed the south-

west corner of the Central Valley in 1 772,

an area that was left to be partially ex-

plored in the nineteenth century.

Exploration of California continued in-

termittently for the next 50 years, ac-

complished by small and often poorly

equipped parties who for the most part

made short, exploratory journeys into the

Central Valley, In general, Spanish (and

later Mexican) expeditions were unspec-
tacular, except for those of Gabriel Mor-
aga, who in two explorations was the first

European to traverse the entire length

of the Central Valley, Explorations were
sporadic, often unplanned, and revealed

little of the vastness of what lay to the

east of the California coast. Intensive

exploration and settlement of the area

east of Spanish settlement would have
to wait until American settlement began
in 1848.
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SPANISH SETTLEMENT
STRATEGY

Pueblo of Los Angeles. 1847

Relationships Between Spanish Settlement

Institutions and the California Indians
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Mission

From the two small military outposts

founded at San Diego and Monterey by

1770, Spain began the task of develop-

ing other settlements in California. The

plan was to found five missions along

the California coast that would firm up

Spain's claim to the Pacific Coast, neu-

tralize the colonization efforts of other

European countries, and most important,

protect its lucrative Manila galleon trade

with the Philippines. The initial thrust of

Spanish colonization centered on two

time-tested frontier institutions, the mis-

sion and the presidio. A third settlement

institution, the pueblo, was brought to

California in 1777. All three frontier in-

stitutions were to work in tandem, each

performing a specific role in Spain's col-

onization of California.

Spain's efforts in California were de-

pendent upon a settlement strategy that

included absorbing the indigenous pop-

ulation. To effect permanent settlement,

Spain employed a system of Catholic

mission stations that converted the local

inhabitants to Christianity and trained

them to become loyal Spanish subjects.

The type of mission introduced to Cali-

fornia was the reduccion or congrega-

cidn. Its purpose was to attract natives

who lived in small, dispersed villages,

congregate them in the mission, and

"reduce" them from their heathen way of

life to that of Christians. Indians were not

to be forced into the mission; rather the

conversion process was to be voluntary.

Once in the mission, however, the Indi-

ans could not leave, and severe punish-

ments were imposed to discourage

desertion. The length of time prescribed

by law to acculturate the Indians was ten

years, after which the mission was to be

turned over to the secular clergy, with

the missionaries moving on to another

frontier to repeat the process.

Presidios formed the defensive arm of

Spanish settlement in California. As an

agent of the government, the presidio

was responsible for defending the coast,

subduing hostile Indians, maintaining

peaceful relationships with friendly Indi-

ans, and acting as the secular authority

until a civil government could be estab-

lished. Four presidios were founded on

the California coast, each with a specific

disthct to administer. Each presidio was

a military fort staffed by infantry and cav-

alry, who were reassigned in part to duty
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at the missions within the presidio's ju-

risdiction. The duty of the soldiers was
to protect the missionaries and enforce

mission rules. Under the protective um-

brella of the military, the missions were

to work directly with the Indian popula-

tion. The mission-presidio system had

been successful in settling other areas

of the Spanish Empire, and its initial de-

ployment on the California coast was to

differ little from previous practice.

Pueblos—civil communities—were a

later addition to Spain's efforts to colo-

nize California. They were established

for the purpose of supplying the military

with aghcultural products, thereby re-

ducing the high transport costs incurred

by shipping food from Mexico and en-

suring a consistent food supply in Cali-

fornia. Pueblo citizens were also to set

an example of Spanish life for the Indian

to follow and to act as a reserve militia

in times of emergency. Only three pueb-

los were founded in California, and their

success was less than expected. The
pueblos never seemed able to produce

the needed agricultural surplus, and

many of the colonists were malcontents

or criminals banished to California from

Mexico. Needless to say, they were not

industrious farmers, model Spanish cit-

izens, or active militia men. It was not

until the 1820s that the pueblos became
an important settlement institution.

The ultimate goal of the presidio-

mission-pueblo settlement strategy was
to ensure Spain's claim to California and
populate the newly settled area with

Spanish citizens. The choice of sites

therefore was an important considera-

tion and in large measure was predeter-

mined by the specific rules each institution

played out on the frontier. As military

outposts, the presidios were located in

areas that would provide coastal de-

fense and at the same time allow quick

access to missions in case of hostility.

Unfortunately, the presidios were not

founded in areas well suited for agricul-

ture. In contrast, the pueblos were lo-

cated with an eye toward permanent

settlement and aghcultural develop-

ment.

Mission sites were no less planned than

the presidio and pueblo but were more

flexible in their location. Missions were

founded primarily in areas that contained

large numbers of Indians and were al-

lowed to take up and use as much land

as was necessary to properly care for In-

dian neophytes, or converts. The missions

thus were able to take advantage of good

sites and Indian labor to expand into large,

well-developed estates and eventually

dominate the secular settlements.

Mission, circa 1820

Dry Farming

Dry Farming
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Grazing x
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Mission San Luis Rey
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EARLY YEARS OF
SPANISH SETTLEMENT

Although the presidio-mission-pueblo

strategy might appear satisfactory. Spain

was beset with problems in making its

settlement strategy work in California.

Distance posed the most immediate and

serious obstacle to a successful occu-

pation. Hundreds of miles of unexplored

desert and an unknown number of hos-

tile Indians separated California and the

nearest Spanish settlements in Baja and

Sonora. The only practical way to main-

tain the California outposts was by a ten-

uous sea route that extended well over

1.000 miles back to Mexico.

Isolated in a new environment, sol-

diers and missionaries found themselves

groping to solve unfamiliar problems, in

1770 there were fewer than 50 soldiers

and only a handful of missionaries, too

few to make more than a feeble effort to

occupy the land. Equipment, food, and

labor were in short supply or nonexistent.

It was originally expected that the local

Indians could be relied upon for labor

and food as was the custom on earlier

Spanish frontiers. The California Indians

proved to be a surprise: they had no

building or agricultural skills and there-

Missions, Presidios, and Pueblos,
1769-1823

Missions

Presidios

Pueblos

Royal Road
El Camino Real)

PRESIDIAL
DISTRICTS

SAN FRANCISCO
San Francisco Solano (1823)

San Rafael (1817)

San Francisco de Asis (1776)

San Francisco (Presidio-1776)

Santa Clara (1777)

San Jose (1797)

Santa Cruz (1791)

Branciforte (Pueblo-1797)

MONTEREY
San Jose (Pueblo-1777)

San Juan Bautista (1797)

San Carlos de Monterey (1770)

Monterey (Presidio-1770)

Soledad (1791)

San Antonio (1771)

San Miguel (1797)

San Luis Obispo (1772)

SANTA BARBARA
La Purisima (1787)

Santa Ynez (1804)

Santa Barbara (1786)

Santa Barbara (Presidio-1782)

San Buenaventura (1782)

San Fernando Rey (1797)

Los Angeles (Pueblo-1781)

SAN DIEGO
San Gabriel (1771)

San Juan Capistrano (1776)

San Luis (1798)

San Diego (1769)

San Diego (Presidio-1769)

fore could not be relied upon immedi-

ately to provide food or labor. The mission-

presidio combination that had worked so

well on other frontiers had to be adapted

to fit local conditions.

the missionaries were not trained to

teach agriculture or, for that matter, any

of the trades. The military, therefore, was
called upon to serve as temporary la-

borers and farmers. Many of the soldiers,

however, knew little more about farming

and building than did the missionaries.

By 1773 Spanish settlement was in dire

straits: little progress had been made in

building missions, and crop production

was low. The few Indian neophytes the

missionaries had won over were re-

quired to comb the fields for food. The

problems with food shortages and lack

of laborers, combined with an unfamiliar

environment, proved difficult to resolve.

By the end of 1773. there was little to

show for four years of effort: the two

presidios and five missions were scarcely

more than tenuous signs of occupation.

Recognizing the problems. Spain at-

tempted to resolve some of the difficul-

ties. In 1774 Spam began to send

laborers, civilian colonists, and more sol-

diers and made an attempt to expand

the supply system.

The additional soldiers and new col-

onists added the final element that was
needed to solidify Spain's hold on the

Pacific Coast. With auxiliary labor, har-

vests at the missions began to improve.

Existing settlements were strengthened,

and new settlements started around San

Francisco Bay, Although lean years

loomed ahead, the early years of trial

and error were coming to an end. With

a steady food supply, the missions could

attract more Indians, thereby enlarging

their labor pool and, in turn, increasing

their agricultural production. By 1775,

the ability of the missions to provide their

own food was no longer in doubt.

By 1776 permanent patterns of Span-

ish settlement had begun to take shape.

Three presidios and seven missions had

been founded in the areas surrounding

Monterey and San Diego. The influx of

colonists had increased the population

to between 300 and 350. including 19

missionaries and 160 soldiers. Early

missionary efforts were beginning to re-

sult in a steady increase in the neophyte

population.
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POPULATION OF THE
CALIFORNIA MISSIONS

The mission system introduced to Cali-

fornia brought Indians into contact with

Spanish culture by grouping them into

self-sufficient communities under the di-

rection of missionaries. The Franciscan

missionaries attempted to remake Indian

communities into tightly woven,

religious-oriented social and economic

units through a gradual modification of

Indian behavior. Each California mission

then became a microcosm of Spanish

culture, where missionaries supervised

and guided cultural change.

The missions were to be secularized

(discontinued) when the Indians had re-

ceived sufficient training in Christianity

and Spanish culture to allow them to be-

come active citizens in Spanish society.

However, the Franciscan order remained

active for 65 years in California, well be-

yond the original expectations of how
long it would take to acculturate the Cal-

ifornia Indians. The missionaries found

it difficult to release their charges; they

argued that the Indians had not made
much progress and were like children

who had to be nurtured along to Christian

maturity before they could permanently

leave the missions. However, in 1 834 the

missions were secularized, not because

their task was completed, but as a di-

rect result of increased demands for land

and labor from an increasing civilian

population.

Not all missions were equally suc-

cessful in their attempts to persuade the

California Indian to undertake the difficult

task of becoming a Christian subject of

the Spanish Crown. Population growth

varied among missions and is difficult to

assess because of varying founding

dates and locations. However, if popu-

lation growth is measured according to

when each mission reached its maxi-

mum population, and is then placed on

a constant time scale, similar patterns

can be seen.

Interestingly, it appears that all mis-

sions reached from 20 to 25 percent of

their maximum population at approxi-

mately 20 percent of their life span, but

thereafter fell into one of three patterns

of growth and decline. One group of

missions displayed a slow growth,

reaching a maximum population at from

75 to 80 percent of their life span, and

at secularization had retained more than

75 percent of their maximum population.
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San Diego and San Jose are examples

of this pattern. A second group of mis-

sions, illustrated by San Antonio and San

Miguel, exhibited a moderate growth.

Each mission in this pattern reached a

maximum population at about 50 or 55

percent of its life span and generally re-

tained about 50 percent of its population

when secularization occurred. The last

group of missions, including San Carlos

and Santa Barbara, showed the most

rapid growth, reaching a maximum pop-

ulation at between 30 and 35 percent of

their life span, and at the end of the mis-

sion period contained less than 25 per-

cent of their peak population.

Many of the missions were never able

to attract any substantial numbers of In-

dian converts: others far exceeded ex-

pectations. The problem in identifying

successful and unsuccessful missions is

masked in the overall growth of the mis-

sion system, which reflected a positive

growth trend for 55 years. The annual

mean population of all of the missions

increased every year until 1805. dipped

slightly through 1811, remained rela-

tively constant through the early 1820s,

and then declined rapidly until 1834. The

population growth through 1805. how-

ever, resulted from the founding of new
missions rather than from an increased

population at existing missions. Out of

the 1 9 missions founded by 1 805, 1 had
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Mission Santa Barbara

already reached their peak population

and were beginning to decline. The
growth that occurred after 1805 hap-

pened at only a few missions, notably

Santa Clara, San Gabriel, San Jose, and
San Luis Rey.

The ebb and flow of individual mission

populations greatly concerned the mis-

sionaries. Those missions not able to

draw and retain Indian converts over a
period of time lacked a steady supply of

labor to build and operate the mission.

Consequently, without long-term popu-
lation growth, a mission would not be
able to carry out its duties without aid

and support from more successful mis-

sions.

Regional variations in Indian popula-

tion densities, along with differences in

resource availability, accounted for much
of the population disparity among mis-

sions. Population growth was also af-

fected by social and economic problems
such as disease, runaway Indians, and
poor management. However, those mis-

sions located in Southern California, be-

ginning with San Fernando, appear to

have had the least difficulty in coping

with those problems and were able to

establish and maintain a viable popula-

tion base. As a group, the Southern Cal-

ifornia missions were the most successful

in achieving the social and religious

goals that had brought the Franciscan

missionaries to California.
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DISTRIBUTION OF
MISSION INDIANS

Mission
Neophyte Population,
1770-1834
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In California Hispanic society, the mis-

sions were considered temporary insti-

tutions to be moved to other frontiers

once the job of Christianizing the Indian

was completed. For the California Indi-

ans, however, there was nothing tem-

porary about the mission. Once admitted

to the missions. Indians were considered

to be neophytes—t)€ginners in learning

Christianity and Hispanic culture—and

had to remain within the mission com-

munity until they were ready to take part

in the daily affairs of society. But few. if

any. neophytes left the mission as func-

tioning members of Hispanic society:

rather, the chances were that a neophyte

would never leave the mission.

The enthusiasm that fostered the

founding of missions in Califomia quickly

faded in the face of difficulties encoun-

tered in attracting neophytes. Initially,

missions were able to recruit neophytes

from local Indian tribes, but ttxjse sources

soon became exhausted. The mission-

aries began to extend their search for

new memfc)€rs into an ever-widening cir-

cle. Areas along the coast inaccessible

for one mission but with a large Indian

population were served by founding an-

other mission. Through adding new mis-

sions and consistently expanding the

recruiting area of each mission, the mis-

t4eop^^ie inataTfS hoiking to ouiKi a msston

sionaries were able to report a dramatic

increase in total neophyte population

through the eariy part of the nineteenth

century. By that time there were no large

Indian populations remaining along the

Califomia coast (most of the Indians had

been brought into the missions), and to

maintain neophyte levels, missions with

easy access to the Sacramento and San
Joaquin valleys and to the Colorado des-

ert began recruiting neophytes from those

areas.

The numtjer of neophytes at each

mission was determined by the conver-

sions and births within the mission.

Throughout the mission period. 1769-

1834. approximately 85.000 Indians

were baptized by the missionaries (55.000

conversions and 30.000 mission births).

During the eariy mission period.

1769-1795. conversion was by far the

most important factor in increasing the

neophyte population, but as it became
more difficult to recruit from local sources.
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Distribution of

Neophyte Population,
1787-1834

Persons

D Less than 200

Q 200-400

[~^ 401-800

-801-1,200

1,201-1,600

-More than 1,600

missions came to depend on births as

a source of neophytes. In most of the

missions, the number of conversions be-

gan to decline by 1800, but births con-

tinued to increase until 1821. Between

1770 and 1780 the ratio of conversions

to births was GVa to 1 . By 1800 this ratio

had dropped to 272 to 1 , but by the early

1820s the ratio of conversions to births

had changed to 4/5 to 1 . While conver-

sions and births acted at different times

to increase or maintain mission popula-

tion, deaths and desertions reduced the

population. The average time a neo-

phyte remained within a mission was
only 8.4 years.

Although decline of the neophyte pop-

ulation was a serious problem, it did not

affect all of the missions at the same time

nor at the same rate. Changes in the

neophyte population pattern illustrate

that missions with relatively easy access

to Indian tribes in the interior valleys

were able to maintain—and in some in-

stances increase—the number of neo-

phytes, at least through the early 1820s.

The missions were to aid the Indians, but

they caused a substantial decline in the

Indian population. At the end of the mis-

sion period, the coastal area from San
Francisco to San Diego had no remain-

ing aboriginal Indians, and many tribes

in the interior area had been substan-

tially reduced in size. Sixty-five years of

missionary efforts resulted in fewer than

15,000 neophytes in 1834.
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PUEBLO AND
PRESIDIO POPULATION

The constant fear of foreign encroach-

ment spurred Spain on to encourage ci-

vilian settlement in California. However,

population growth was a slow and un-

steady process; isolation, hardships, and

irregular supply lines made it difficult to

attract volunteers to the California fron-

tier. The first colonists arrived in two

planned colonizing operations. Fer-

nando de Rivera y Moncada brought 51

colonists to California in 1774, and Juan

Bautista de Anza arrived with 240 colo-

nists in 1776. The colonists in both ex-

peditions came to California at gov-

ernment expense and were expected to

solidify Spain's tenuous hold on Califor-

nia.

By 1800 three pueblos (permanent

civilian settlements) had been founded

in California: San Jose in 1777, Los An-

geles in 1781, and Branciforte (present-

day Santa Cruz) in 1797. San Jose and

Los Angeles were agricultural commu-
nities. Branciforte was established as a

villa, a chartered frontier settlement, and

was to serve as a center for local man-

ufacturing as well as a source of military

support to the presidios. The new villa

was to be inhabited by soldier-settlers

who were to be well versed in trade and

manufacturing. Despite all of the good
intentions and lavish support given to

Branciforte, it never achieved the stature

or success of San Jose or Los Angeles.

Branciforte attracted few of the skilled

artisans it needed because it was heavily

populated by convicts and undesirables.

After the founding of Branciforte, no

new civilian towns were founded, and no

significant immigration took place until

1834. After Mexico's independence from

Spain in 1821, Mexico attempted to so-

Presidio and Pueblo
Population,
1790-1845

Total:

1,745
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lidify its hold on California by expanding

settlements. In 1834 the Mexican gov-

ernment sent the Hijar-padres colony to

California. This group of 239 colonists

was selected to expand agriculture, en-

large trade, and develop manufacturing.

Although the enterprise was well planned

at the outset, a conflict between Cal-

ifornia residents and newcomers de-

veloped; in addition, the Mexican

government withdrew its support after

the colony arrived in California. These

problems prevented the colonists from

achieving their initial goals. A few of

the colonists returned to Mexico, but

most remained and took up residence

throughout California.

Initially the presidios were military

forts, but they slowly began to attract

civilian settlers as retiring soldiers took

up residence with their families outside

the presidio walls. Monterey, the capital

and main California port, attracted the

largest number of civilian settlers during

Spanish rule. Under Mexico, the presi-

dios were gradually converted to presi-

dial towns because of the increasing

civilian population. By the early 1830s

Monterey and Santa Barbara were, for

all practical purposes, civilian commu-
nities with a military attachment. The

presidial towns were also attractive to

foreign settlers. In 1830 there were 120

foreigners in California. By 1835 the

number had risen to 240, and in 1840,

380 foreigners had settled in California.

California's tenuous existence during

the early years of Spanish settlement

was reflected by its slow growth. In 1790

California had only 900 soldiers and ci-

vilian settlers, with almost 60 percent of

the population residing in the south. The

Spanish population was overwhelmingly

military, with 80 percent located in the

presidios, primarily Santa Barbara. By

1800 Monterey and Los Angeles had

grown substantially, and both rivaled

Santa Barbara as the largest nonmission

settlements in California.

With the opening of California to le-

gitimate foreign trade in 1823, Monterey

became the port of entry and almost dou-

bled its population between 1825 and

1830. The increased economic activity

focused on Monterey also stimulated

population growth in the surrounding set-

tlements. By 1830 the population was
almost evenly divided between Northern

and Southern California. Between 1830

and 1845, the population of Monterey,

Santa Barbara, and Los Angeles in-

creased rapidly; in 1845 Los Angeles

was the largest settlement in California.

Total:

4,336
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MISSION AGRICULTURE:
WHEAT AND MAIZE

Success in agriculture and livestock pro-

duction was the foundation that sup-

ported mission expansion in California

and, during many years, maintained ci-

vilian and military settlements as well.

Between 1780 and 1800, annual har-

vests of staple crops increased seven-

fold, in part because of the founding of

new missions, but also because some
missions (such as San Diego and San

Antonio) were relocated to areas better

suited to farming, rudimentary irrigation

systems were started, crops were ad-

justed to local climates, and most im-

portant of all, an adequate labor supply

was available.

Early mission agriculture centered on

planting staple crops that consisted of

varying mixtures of wheat, maize, and

barley. The quantity of each grain planted

and harvested depended on the amount

of planting seed available from the pre-

vious year's harvest and local weather

conditions. Wheat was the most impor-

tant grain crop, and both spring and win-

ter varieties were planted. Wheat harvests

usually accounted for more than half of

the total grain harvested at each mission;

yields were reliable and did not fluctuate

as widely as did the yields of other

grains. The most important factor favor-

ing wheat as the primary staple grain

was a preference for wheat over the

other grains, and missionaries made
conscientious efforts to increase produc-

tion whenever possible.

Wheat proved to be somewhat adapt-

able to California's semiarid climate but

was not the ideal grain crop for each

mission. Its average yield was 15 to 1,

while maize averaged 109 to 1. Also,

maize usually needed only 1 percent of

Total:

28,735

Wheat Harvested,
1794-1833

Fanegas Harvested

O Less than 500

Q 500-2,000

( j
2,001-4.000

4,001-6,000

More than 6,000

^p Presidio

(3 Pueblo

(^ Mission

Note, A fanega measures about 1.6 bustiels
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the harvest to be saved for next year's

planting, while wheat required at least 7

percent saved for seeding. Northern

coastal missions had low yields because

high humidity often caused the wheat to

rot on the stalks. In a dry climate, how-

ever, wheat had an advantage over

maize because it could tolerate a lack of

water for longer periods.

Maize, or corn, was the second most

important staple crop and usually ac-

counted for about 25 percent of total

grain harvested. Maize was especially

suited to the humid areas with long grow-

ing seasons along the California coast.

Missions Santa Barbara, San Buena-

ventura, and San Gabriel were excep-

tional producers of maize. Because of its

high yield, maize was especially well

suited for the missions, particularly after

irrigation was established. However,

the planting of maize usually reflected

the size of wheat yields in the previous

year: if wheat yields were down, the

amount of maize planted the next year

was increased. Maize was the grain

most often traded to passing ships and

to the presidios, while wheat was kept

for consumption at the mission.

By 1 81 5 most missions had completed

an irrigation system in response to the

semiarid climate and to a series of earlier

droughts. With access to a constant

water supply, missions were able to in-

tensify and expand cultivation of vege-

tables and fruit trees and substantially

increase wheat and maize yields.

Agricultural production was an integral

part of the missions' goal to acculturate

the California Indian. As mission popu-

lations began to decline, wheat and

maize cultivation also declined.

Mission Wheat
and IVIaize Harvest,
1780-1835
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MISSION LIVESTOCK:
CATTLE AND SHEEP

Livestock was an integral part of mission

agriculture. Draft animals were needed

to plow the fields, thresh harvested

grains, and carry supplies among mis-

sions. Fleece, hides, and tallow taken

from the animals provided the raw ma-

terials for clothes, leather products, soap,

and candles. Mutton and beef were

sources of protein and provided alter-

native dietary supplements whenever

there was a widespread decline in wheat

and maize yields.

The first substantial numbers of live-

stock in California came with Captain

Fernando de Rivera y Moncada's 1769

expedition. Along with supplies, he

brought 187 mules, 53 horses, and 204

head of cattle. Smaller animals were

gradually incorporated into mission live-

stock herds, many arriving with the yearly

supply vessel from San Bias, Mexico.

From this small beginning livestock ex-

panded rapidly, and by 1785 sheep and

cattle numbered over 6,000 head each.

Unlike agricultural crops, livestock re-

quired little attention: herds were allowed

to freely pasture throughout the year with

only a few animals kept near the mission

for domestic uses. Abundant pasture, a

mild climate, and available water allowed

mission livestock to increase substan-

tially. By 1800, sheep had increased

twelvefold since 1785, while the number
of cattle had increased eightfold. The
abundance of livestock reported by the

missionaries after 1800 was probably

based on estimates rather than on actual

head counts: therefore, the number of

mission livestock may be grossly over-

or underestimated.

In numbers, horses followed sheep
and cattle and were used—along with

Sheep Population,
1796-1833
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Total:

166,057 V-. /SanDiego

Cattle Population,
1796-1833

o-

o-

Less than 1,000

1,000-5,000

5,001-10,000

10,001-20,000

20,001-40,000

Total:

204,634

(^ Presidio

(3 Pueblo

(^ Mission

oxen and mules—as draft animals.

Horses increased so rapidly that by 1800

many missions were slaughtering them

to preserve pasture for cattle and sheep.

Minor livestock such as goats and pigs

were never an important part of mission

livestock because they required too much

attention, and many missions stopped

raising them after 1810.

The distribution of cattle and sheep in

California reflected climate and resource

availability rather than livestock man-

agement or preference. During the mis-

sion period, sheep production gradually

shifted toward the northern missions,

where local weather conditions were

more conducive to raising sheep. On the

other hand, cattle appear to have been

more numerous in the southern mis-

sions.

While all missions raised both cattle

and sheep, cattle raising became the

primary economic activity of the mis-

sions. Under the more liberal economic

policies of Mexico, California was opened

to foreign trade. In response, mission

livestock herds, especially cattle, in-

creased substantially after 1822. The

abundant cattle provided an ample sup-

ply of hides and tallow that were traded

outside of California for manufactured

goods needed at the missions. The in-

creased use of hides and tallow as com-

mercial items was a significant boost to

the economic development of the

missions. The last official estimate of

mission livestock made in 1834 listed

almost 140,000 head of cattle, 130,000

sheep and over 15,000 head of horses

and mules. It appears that the mission-

aries were more successful in grazing

commercial livestock then in attracting

and acculturating the California Indian.

Mission Livestock,

1785-1835
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TRADE AND ECONOMIC
GROWTH
Although the California frontier was far

removed from Spain, its economic or-

ganization was based upon the Spanish

system of mercantilism: colonial econ-

omies were to be kept in a state of de-

pendency that would complement and

supplement Spain's economic growth at

home. Spain's economic policies had lit-

tle effect on California through the mid-

1780s because few surpluses of such

quantities were produced that would in-

terest private traders. In any case, pri-

vate trading, either foreign or Spanish,

was not allowed. Only officially sanc-

tioned trade between Mexico and Cali-

fornia was permitted, and then only with

vessels from the port of San Bias, Mex-

ico. The economic development of Cal-

ifornia might appear somewhat cautious,

but it must be remembered that the col-

onization of California was an attempt to

stem foreign aggression and a cooper-

ative effort between three frontier insti-

tutions—presidio, mission, and pueblo

—

each with a specific task. The California

frontier was viewed as a self-sufficient

holding action and a Christianizing effort

rather than as a supplier of trade goods

and raw materials that would increase

the Spanish treasury.

The initial procedure to support Spain's

colonizing efforts in California was to

send supplies by ship from San Bias,

Mexico, to the military, who would allo-

cate goods to the missions. Needless to

say, this procedure caused friction be-

tween the military and clerics and was

changed in 1774 to allow the missions

direct access to the supply ship. The

missions worked out a system whereby

orders for supplies were sent to their

home college of San Fernando in Mex-

ico, where a representative would pur-

chase the items and have them shipped

to individual missions, economically in-

dependent of the military.

The economic separation of presidio

and mission soon led to an intricate trade

scheme that encouraged internal trade

and reduced direct Spanish government

support of California. Greater familiarity

with local environments enabled the mis-

sions to produce substantial surpluses

of aghcultural products. These surpluses

were used to expand the number of mis-

sions and increase the size of the neo-

phyte population, which increased the

size of the labor force and, in turn, pro-

Hide and
Tallow
Trade

duced more surpluses. Rather than con-

tinue to incur high transportation costs,

the government allowed the military to

purchase needed supplies from the mis-

sions by issuing warrants, or chits. The

missions would send military warrants to

the college of San Fernando where they

would be redeemed at the treasury and

credited to their accounts. The missions

then could purchase needed manufac-

tured goods in Mexico against their ac-

counts.

The inefficient and sporadic nature of

the supply system between Mexico and

California, and the inability of the mis-

sions to consistently produce surpluses,

especially during the 1770s and 1780s,

led to the founding of civil communities

to supplement military needs. Pueblos,

Ship sailing into Monterey Bay

founded at government expense, were

supported by annual government sti-

pends to individual colonists. Payment

consisted of supplying the military with

surplus agricultural products. Each pre-

sidio was to have a store where colonists

could purchase manufactured goods;

however, items requested by the colo-

nists were consistently in short supply,

and when supplies were available, the

military charged high prices for them.

The colonists found themselves in a sim-

ilar position as the missions—buying

high from the military and selling low to

the only market available, the military.

In 1786, private trading was allowed

in California, but was restricted to sea

otter pelts, which were exchanged in the

Orient for quicksilver. The venture was

soon dropped because of the difficulty

in obtaining large quantities of pelts and

the lack of skilled people in California to

prepare them for shipment. Undiscour-

aged, missions took notice of other com-

mercial opportunities and began to ship

small quantities of sea otter pelts, hides,

tallow, and hemp to Mexico aboard the

yearly supply vessel. Between 1795 and

1805 the missions were producing such

large surpluses that the amount of space

allotted on the supply vessel to each

mission was totally inadequate for the

amount the missions could export. Mis-

sion products such as shawls, blankets,

fleece, hides, and tallow could have

found markets in Mexico, but restricted

cargo space and high transportation

charges levied by the government stifled

the flow of large quantities of California

mission products to the Mexican market.

Agriculture and livestock grazing were

56



not functions of the presidios, alttnough

soldiers made sonne attempts to plant

crops and graze cattle. Thus, much of

the missions' surplus found its way to the

presidios. By 1790 presidios were not

requesting the supply vessel to bring

food supplies or items that could be man-
ufactured at the missions; instead, they

wanted luxury items and assorted man-

ufactured goods that could be traded to

the missions. The military became the

missions' only consistent market, and in

time the military became dependent on

the missions for food, clothing, and as-

sorted leather goods.

The volume of trade between missions

and presidios gradually increased until

1810, when the military, and to some
extent the civilian population, had to rely

on the missions for their survival. The
year 1810 marked the beginning of Mex-

ico's struggle for independence from

Spain and the end to the regular visits

of supply ships. Isolated and without

wages or means to support themselves,

the military extracted what they could

from the missions by issuing warrants

that the missions could not collect on.

Civilian colonists, although more inde-

pendent than the military, also became
indebted to the missions. By 1815 the

missions were the sole supporters of

Trade Relationships Between
Mexican Settlement Institutions, circa 1840

CALIFORNIA

Schematic Diagram of

Mission Trade, 1769-1833

Wooden plow drawn by oxen

Spain's scheme to colonize its farthest

frontier.

By the end of Spanish rule in 1821,

the California missions occupied the

dual role of acculturating the Indians and

satisfying the economic needs of frontier

California. Out of necessity, missionaries

became farmers, manufacturers, trad-

ers, bankers, and financial advisors.

In 1823 the missions were allowed to

trade freely and contracted with a trading

company to supply all of their hides and

tallow in exchange for manufactured

goods. With vast herds of cattle, the

missions were able to supply large quan-

tities of hides and tallow, which encour-

aged trading houses in England and the

United States to engage in the California

trade. By 1830 many of the missions'

resources were devoted to caring for

livestock for the hide and tallow trade,

instead of attempting to stem the decline

of the neophyte population. Missions

were rapidly shifting from agrarian, self-

sufficient communities to commercial

farms that were land extensive and labor

short.

The commercial success of the mis-

sions brought them under scrutiny from

the growing civilian population. The mis-

sions held vast amounts of land in trust

for their neophytes, making the new land

tenure laws of Mexico almost meaning-

less in California. Without land to graze

cattle, most civilians were kept from par-

ticipating in the lucrative hide and tallow

trade. The only way for the civilian pop-

ulation to share in California's newly

found wealth was to remove the mis-

sions. Through political pressure and a

liberal Mexican congress, the missions

were secularized between 1834 and

1836, throwing open almost 8 million

acres of prime agricultural and grazing

land along the California coast.
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SPANISH LAND CONCESSIONS
AND MEXICAN RANCHOS
The rancho was a product of the at-

tempts of both Spain and Mexico to col-

onize California. Under Spain, the rancho

was not a part of the coordinated settle-

ment scheme of mission, presidio, and

pueblo. Instead, the rancho was intro-

duced into California when former pres-

idial soldiers petitioned the local governor

for land to graze a few head of cattle.

Under the Mexican Republic, however.

the rancho became an integral part of a

strategy to encourage settlement in Cal-

ifornia. The difference in the use of the

rancho as a settlement institution by

Spain and Mexico was one of ownership.

Under Spain, title to California lands

could be issued to individuals only on a

provisional basis. In contrast, the Mexi-

can Republic issued firm titles to individ-

uals.

In 1784 three petitions were submitted

to the governor requesting land for cattle

grazing. The governor, who lacked au-

thonty to issue land concessions beyond

the immediate boundaries of the existing

presidios and pueblos, approved the pe-

titions and then requested approval of

his action from his supehors in Mexico.

Two years later the governors action

was approved, with the condition that

those receiving permits could do no in-

jury to the existing missions, pueblos, or

Indian lands. During the entire Spanish

occupation of California, only 27 conces-

sions were issued under the decision of

1786 because there was little demand
for land and the missions occupied most

of the best land along the coast.

In 1821 the Mexican Republic ob-

tained all rights to the public domain that

previously had been vested in the Span-

ish Crown. Aware of the need to stimu-

late agncultural development and

encourage settlement along its northern

frontier, Mexico opened California to

trade, passed new colonization laws,

and eventually secularized the missions.

California residents, along with an in-

creasing number of foreigners, mostly

Anglos from the United States and En-

gland, began to take advantage of Mex-

ico's colonization laws. By 1840 the

rancho had become the predominant

settlement institution in California and

the most common way to acquire land.

In the years following mission secu-

larization, the California coast was rap-

idly transformed into a network of livestock

ranches. Settlers living in the pueblos

increasingly submitted petitions for land

as did retiring soldiers, who often found

it easier to obtain land than back pay.

The areas in most demand were the

more developed mission lands being re-

turned to the public domain. Rancheros

stocked their new land with cattle taken

from the missions and used ex-mission

Indians as laborers.

Approximately 800 ranches were

granted duhng Mexicos 25-year reign

over California, most during the waning

years of Mexican rule. The rancho move-

ment began slowly, with only 20 ranches

granted between 1822 and 1832: the

Rancho Land Grants,
Santa Barbara Area

Vaqueros at spring roundup

amount of land available for settlement

was restricted because of mission set-

tlements. Beginning with mission secu-

larization in 1 834, the number of ranches

increased rapidly: by 1836. 110 ranches

had been granted. Between 1836 and

1840 the number of ranches expanded

considerably, spreading from two nodes

at Monterey and Los Angeles along the

coast and into interior valleys within easy

reach of the sea. By 1840 the rancho

was firmly established and had spread

over an area roughly equal to that con-

trolled by the missions before sec-

ularization.

During the last six years of Mexican

rule, rancho areas increased even more

rapidly, filling in the land along the coast

and spreading into the Napa and Sac-

ramento valleys. Most of this expansion

can be attributed to an increased de-

mand for land, created by a sharp rise

in population and the highly profitable

hide and tallow trade. Between 1 840 and

1846. the non-Indian population had in-

creased by 20 percent. Foreign immi-

gration, especially from the United States,

accounted for much of the increased

population and for a significant number

of rancho grants. Approximately 20 per-

cent of all ranches were granted to for-

eign immigrants.

Mexico's use of the rancho to encour-

age settlement marked a new, secular

direction in the acquisition and owner-

ship of land, one clearly opposite to

Spain's ecclesiastical arrangement. As

a settlement institution, the rancho rep-

resented a systematic attempt to im-

press on the land a set of cultural and

economic values that would come to typ-

ify land and society in California.
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Land Grants
Prior to 1829

Land Grants,
1830-1839

^^^

Land Grants
1840-1846

Land Grants
to Anglos

H Grant to person of

£ 1 non-Spanish surname

^H All other grants
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RANCHO DISENOS AND
THE MEXICAN LANDSCAPE
Disenos are simple sketches of rancho

areas that accompanied petitions to the

Mexican government for grants in Cali-

fornia after 1828. The primary purpose

of a diseho was to familiarize the gov-

ernor with the area sought and to provide

a basis for ascertaining that the land re-

quested was not part of an existing ran-

cho. Some petitioners sought new lands;

others hoped to validate claims to prop-

erty upon which they had already settled.

Rancho disenos demonstrate how
settlers graphically represented their

environments. No basic cartographic

guidelines were established by the gov-

ernment or by practice. Sketches dif-

9'JUL u en tjccrtej it^i (i/ar/vtA.
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Rancho Piedra Blanca. San Luis Obispo County. 1840

A^/n VJP

Rancho Sespe. Ventura County. 1833
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fered in size, averaging about 8 by 11

inches and ranging from 2 inches by 2

inches to 2 feet by 8 inches. Some di-

senos were drawn in ink, some in pencil,

others in watercolor; a few were ren-

dered with crayons. Map scales were

omitted from many or, when included,

were inconsistent among sketches.

Correct reading of disenos depends

on understanding the perspective used

by the sketcher, who in most instances

was also the petitioner. A ranchero fa-

miliar with his area probably sketched

his rancho from memory, producing a

map with little detail and even less or-

ganization. Many sketches were made
from one or more vantage points, some
resulting in the drafting of a 360-degree

skyline as viewed from a central point in

the rancho. Regardless of perspective,

the result was an oblique view of the land

embellished with words and symbols

oriented to numerous vantage points, so

that many diseinos must be turned to

both sides—end to end—or rotated, to

be read.

Environmental features dominate di-

senos. The most frequently depicted fea-

ture, topography, usually is shown simply

by an outline of hills and mountains, with

more sophisticated sketches attempting

graphic shading. On almost all maps, low

hills were distinguished from high hills

and mountains. Some elevations were

depicted in three-dimensional landscape

sketches that must be read upright and

upside-down for views of both sides of

the valley. Arroyos were usually indi-

cated by single or double straight lines,

the single lines sometimes seeming to

be property boundaries. Permanent

streams were usually named and illus-

trated by two parallel lines. Springs and

other water sources were identified

by name.

Vegetation types most commonly de-

picted on diseiios were woodlands and

chaparral. Woodlands were represented

by tree symbols, by tree name, or both,

except along wooded arroyos, where

identification was usually omitted. Diffi-

culty in interpretation results where two

or more tree symbols were used for one

stand. Chaparral was identified more fre-

quently by name than by symbol. On
most disenos, it is difficult to provide

more than an estimate of the areal extent

of vegetation types.



Cultural features, represented by sym-

bols or letters, were far more numerous,

specific, and easily interpreted than those

used for physical features, in spite of the

fact that almost no two rancheros used

the same symbols. Common features

identified include: roads, houses, grist-

mills (a mill where corn and wheat were

made into flour), boundaries, agricultural

plots, missions, watering places for live-

stock, and neighboring ranches.

Despite the deficiencies and irregular-

ities presented, disenos provide a sur-

prising amount of information if the unique

characteristics of each are carefully eval-

uated. Often they are the only available

source that can be used to reconstruct

settlement patterns. Unfortunately, some
rancheros submitted no disenos, and

other disenos have been lost or de-

stroyed. However, today more than 600

remain, covering most of the Hispanic-

settled area of California. All but 20 are

legible to some degree and are usable

in the preparation of regional maps. For

example, the map of the Lower Salinas

Valley, circa 1840, was prepared from 37

disenos, using an 1877 map of the area

as a base and referring to current United

States Geological Survey (USGS) sheets.

The reconstruction is only as complete

as the information available from the di-

seiios, but it does provide new infor-

mation about Mexican settlement of

California. The cultural landscape ap-

pears more developed than normally re-

ported for the period. Especially

noticeable are an extensive network of

roads, a large number of rancho build-

ings, more agriculture than expected,

and numerous place names still in use

today.
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CALIFORNIA GOLD

Routes to California

Council Bluffs

The Gold Rush has been described and

analyzed from almost every point of

view. Inevitably, cliched phrases such as

"staggering Impact." "deluge of argo-

nauts," "tumultuous upheavals," and

"sweeping change" have been used to

capture the feeling of the Gold Rush and

to convey the idea that the discovery of

gold signaled the beginning of a mass
movement of people to California. The

Gold Rush, however, did not signal the

first finding of gold in California. Actually,

the presence of gold in California was
known before 1848; between 1778 and

1780. a full 70 years before the Gold

Rush, gold was discovered along the

Colorado River. Fifty years after that, in

1828, a small gold deposit was found at

San Ysidro, San Diego County, and in

1842 gold was discovered in Placerita

Canyon, Los Angeles County. However,

these deposits were too small and lo-

calized to encourage any kind of large-

scale production.

The discovery that led to the Gold

Rush was made by James Marshall on

January 24, 1848, during the construc-

tion of a sawmill at Coloma on the Amer-

ican River. At first Marshall's discovery

was kept a secret, but it soon leaked out

and the rush for gold was on. Extrava-

gant stories were told of the amount and

ease by which gold could be obtained.

Gold was lying in the foothills of the

Sierra Nevada and all anyone had to do

was find a way to California and the dig-

gings, according to these tales. Gold

was there, but the horde of miners that

converged in the Mother Lode country

(the area with large veins of gold) was
so enormous that only the most lucky

found fortunes. Most prospectors toiled

for no more than the expense of main-

taining themselves in the diggings.

Exaggerated success stories, told and

retold around campfires, maintained

miners' hopes that tomorrow would be

the day when they would find gold. It was
said that 273 pounds of gold were taken

in seven weeks on the Feather River.

The Yuba River was even better! The
first five prospectors made $75,000 in

three months and later arrivals, it was
told, averaged from $60 to S100 a day.

On the Tuolumne River, one man took

out 45 ounces the first day: another

found a 12-ounce nugget: someone else

dug 52 pounds of gold in eight days, and

a Mexican miner with a spoon pried out

of some rocks bordering the Tuolomne

River so much gold that he had to get

help to lift it!

These tales helped expand the gold

fields as prospectors searched farther

and farther afield for the shiny metal,

Pearson Reading discovered gold on the

Trinity River in 1848, soon after Mar-

shall's find. In a short time discoveries

were made along the Feather. Yuba,

Mokelumne. Stanislaus, and Tuolumne

rivers and their tributaries. By 1850 gold

had been discovered at Mariposa and in

Grass Valley.

New miners poured into the gold fields,

moving to wherever it was rumored there

was gold. In May of 1848, there were

only a few hundred miners. By July the

number climbed to as many as 4,000,

and by year's end up to 10.000 gold

seekers—mostly from California, Ore-

gon, and Mexico—came to find their for-

tunes. The population of the gold fields

in 1848 was minuscule compared with

the number who came in the next four

years. Through newspaper accounts and

letters to friends and relatives, the ex-

citement of California's gold spread to
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the eastern United States and Europe.

The U.S. government's official acknowl-

edgment of the gold discovery removed
the possibility that the stories of vast

wealth were simply rumors and thus en-

couraged more people to journey west.

By 1850 California's population stood at

more than 100,000, and by 1852 it had

increased to over 200,000.

The vast majority of gold seekers were

from the United States and came by

three principal routes: around Cape Horn,

across the Isthmus of Panama, and over-

land. The sea routes were used mainly

by those living along the Eastern Sea-

board. On the East Coast there were

many men and companies who, in ad-

dition to having a seafaring tradition,

were already thoroughly familiar with the

route to California due to the extensive

trade that had developed between Cal-

ifornia and New England in the 1830s.

Up and down the East Coast, ships were

provisioned and put to sea for California.

In nine months' time during 1849, 550

ships docked at San Francisco, about

half of them from the United States. Of

the two sea routes to California, the "eas-

iest" was around Cape Horn, an arduous

20,000-mile journey on the high seas.

The Panama route was the fastest way
to the gold fields but probably the most

dangerous because travelers had to

make their way across the malaria- and

yellow fever-infested isthmus. The sea

routes to California carried nearly 40,000

Forty-Niners, 90 percent from the states

east of the Appalachian Mountains.

For Americans living west of the Ap-

palachians in the Mississippi Valley and

Deep South, the overland trails were

nearer at hand. There were two major

overland routes to California. A southern

route beginning at Corpus Christi, Texas,

Fort Smith, Arkansas, or Independence,

Missouri, headed southwest. Beyond

Santa Fe, New Mexico, or El Paso,

Texas, the trail merged with the Old

Spanish Trail to Southern California. The

advantages of the southern route were

that civilization was close, at least part

of the way, and the trail wasn't subject

to closure by snow. As many as 15,000

Forty-Niners trekked across the South-

west to California, most coming from the

southern states. The most popular over-

land route was the northern one, known

as the California Trail, which crossed the

Great Plains, went over the Rocky Moun-

tains, passed through the Great Basin,

and finally crossed over the Sierra Ne-

vada into the Sacramento Valley. This

was the best-known and most adver-

tised, direct, and difficult overland route.

It was also the most heavily traveled.

Gold Bearing Areas

Gold Rush Districts

1850 60 70 80 90 1900 10 20 30 40 50 60 1970

with nearly 30,000 Forty-Niners strug-

gling over the trail.

Once in California, the hardships of

trail and ship behind them, the new min-

ers quickly moved to the gold fields, ex-

pecting to scratch out their fortunes after

a few good days of work. It was all going

to be so easy! The naive and gullible

were numerous, and nothing could dis-

courage them or in any way distort their

wild dreams of instant wealth. It took

months, or years, of hard work in the

mines for some to realize that instant

wealth was not to be theirs.

By 1851 the state had been explored

and most of the major gold areas were

identified. The year 1852 marked the

high point in the state's gold output when
almost 4 million fine ounces, valued at

$82 million were found. As the easily

worked, rich surface deposits declined

in the mid-1 850s, river mining and hy-

draulic mining became the chief sources

of gold. Hydraulic mining, the application

of water under pressure through a nozzle

against a gravel bank, loosened tons of

mud and debris that were directed into

a sluice for working out the gold. Intro-

duced in 1853, hydraulic mining soon

dominated the California gold fields, ac-

counting for at least one-half of Califor-

nia's gold yields between 1 853 and 1 884.

Hydraulic mining also changed the eco-

nomic character of gold mining from a

small-scale, intensely individualistic en-

terpnse to a captial-intensive, corporate-

owned enterprise that employed miners

as wage laborers.

During the past 100 years, California

gold production has been somewhat er-

ratic, influenced by government regula-

tions and spiraling costs. The last large

mine in the Mother Lode shut down in

1953. In 1956, 106 years of continuous

gold mining in Grass Valley ended, and
the last dredging in the Folsom District

was curtailed in 1962. Through 1980

California produced almost 107 million

fine ounces of gold worth almost $2.5

billion, and it now ranks sixth in gold pro-

duction in the United States. The major

contribution of California's gold is to be

measured not in ounces or dollars but

in its effect on peopling the West.
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FRONTIER SETTLEMENT

The discovery of gold triggered a large

migration to California, one that is often

said to be the largest movement of peo-

ple to one area on the North American

continent. Although California's popula-

tion did increase rapidly after the dis-

covery of gold, the numbers were not

phenomenal when compared to those of

other areas of frontier settlement. The

land rush into Oklahoma, for example,

swelled the non-Indian population from

almost none in 1880 to 269,000 in 1890.

Wisconsin, with a population of 30.000

in 1840, reported almost 306,000 people

in 1850. The distinctive feature of Cali-

fornia's early settlement lay not in the

ing. Topographic barriers also inhibited

movement into, and the settlement of.

certain areas. In addition, California's

long summer drought prevented much
of the interior land from being perma-

nently settled until new crops and farm-

ing methods had been developed, along

with the use of irrigation. Unique social,

economic, and physical problems led

California to be settled in different areas,

at different times, and for different rea-

sons. Early settlers focused on the re-

gion surrounding San Francisco and the

gold mining areas of the Sierra; settle-

ment of Southern California centered on

Los Angeles in the 1870s, with the

new immigrants, began to move into

areas close to San Francisco and in the

Sacramento Valley where land and cli-

mate were favorable to agriculture. By

1870 the basis of Northern California

settlement had shifted from mining to

agriculture. The movement and rate of

settlement were in response to the de-

velopment of commercial crops, acces-

sibility to markets, and new farming

methods, especially irrigation. By 1890

much of the inhabitable land in the Sac-

ramento and San Joaquin valleys had

been settled and San Francisco became
the social and economic hub of the area.

Between 1850 and 1870 Southern

Population Density, 1860-1880

Persons/square mile

I I
Less than 2

2-6

7-18

19-45

^H More than 46

rapidity of population growth, but in the

uneven spread of people over the land.

Between 1 850 and 1 890 vast amounts

of California land were settled by immi-

grants from elsewhere in the United

States and from Europe. Unlike other

frontier settlements in the United States,

however, California did not receive a

continuous flow of people, leaving in

their wake a uniform pattern of settle-

ment. California's frontier settlement was

complicated by large areas along the

coast from San Francisco to San Diego

already occupied by Hispanic settlers

and by the fact that most of the early

arrivals were attracted by the prospects

of finding gold rather than land for farm-

coastal valleys between San Francisco

and Los Angeles settled in a piecemeal

fashion, between 1850 and 1890.

Although settlement spread through-

out the state in the 1850s. the vast ma-

jority of the newcomers settled in the

gold mining areas of the Sierra Nevada

bordering the Sacramento and San Joa-

quin valleys and in towns that had been

founded to service the mining regions.

San Francisco was the major port of en-

try, the largest city, and the center of

northern settlement. By the late 1850s

and early 1860s the mining regions be-

gan to lose population, as miners dis-

covered instant wealth was not to be

theirs. Many of the ex-miners, along with

California remained outside the main-

stream of California's settlement. South-

ern California had no large gold deposits,

had a more arid climate, and was effec-

tively isolated from Northern California

settlement by the east-west trending

transverse mountain range. A second

American settlement frontier was not

opened in Southern California until the

1870s, when Los Angeles and the south-

ern counties began to draw large num-

bers of new immigrants. Settlement of

Southern California, however, differed

considerably from its northern counter-

part: mining and agriculture were not the

prime movers of settlement. Large num-

bers of new settlers flowed into California
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Population Density, 1890-1900

Persons/square mile

I I
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7-18

I 19-45

^H More than 46

because of cheap fares offered by com-

peting railroads and an extensive pro-

paganda campaign, (celebrating the

healthful qualities of Southern California

climate, inexpensive land, and the ease

of being a gentleman farmer of citrus and

other tropical fruits) directed toward pro-

spective settlers living in the Midwest. By

1890 settlement of Southern California

had spread considerably, and was con-

centrated mostly in small communities

—

a forerunner of the urban landscape of

the twentieth century.

American settlement of the Hispanic

area along the coast was a rather slow

process, except in the area adjacent to

San Francisco. Early American settle-

ment continued mainly where presidios

and pueblos had been founded, with little

expansion. Few new towns were founded

in the area until the late 1860s and

1870s. Inhibiting settlement was the ter-

rain, but more important was the ques-

tion of landownership of the large Mexican

ranches. Full settlement of the area

awaited the adjudication of Mexican land

titles in U.S. courts. Once the question

of ownership was resolved in the 1870s,

settlement expanded rapidly, filling most

of the valleys along the coast by 1890.

It is difficult to describe the early set-

tlement of California without calling at-

tention to changes in population

distribution. The series of maps that fol-

low on page 68 show the changing dis-

tribution of California's population and

give some indication of the state's growth

between 1850 and 1980. These maps
show that the population of California

has always been highly concentrated. In

1860 three-fourths of the population was

located around San Francisco and in the

mining region. During the decade of the

1860s, the mining areas declined in pop-

ulation, and most of the ex-miners moved
to the San Francisco region.

The decade of the 1 880s gave the first

intimation of a shift in the center of pop-

ulation to Southern California. Between

1880 and 1890 Southern California's

share of the state's population increased

from 15 to 27 percent, and a southward

shift in California's population was clearly

underway by 1900. Whereas less than

10 percent of the state's population re-

sided in Southern California in 1860,

more than 30 percent lived there in 1900.

The southern part of the state was draw-

ing an increasingly large proportion of

the state's new settlers.

The main trend in the distribution of

the population since 1900 has been a

continuing concentration of population in

Southern California, with particularly sig-

nificant growth in the San Diego area

since 1970. The most rapid decade of

growth was between 1950 and 1960,

with over 5 million new inhabitants arriv-

ing in California. An idea of the accel-

erating tempo of population growth in

California is gained by looking at the

state's average annual increase in pop-

ulation. From 1850 to 1900 it fluctuated

between 18,000 and 35,000 new arrivals

per year. Between 1900 and 1960 the

yearly average increased from 89,000 to

over 500,000. During the 1 970s the num-

ber of new inhabitants declined to a av-

erage of 269,000 per year. In 1980, one

out of every ten Americans lived in Cal-

ifornia and one out of every fifteen lived

in Southern California.

Expansion of Settlement
in Hispanic California,

1850-1890

I I

More than

2 persons
per square mile

Mission,

Presidio,

or Pueblo site
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POPULATION GROWTH

Population Distribution, 1850-1900
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Population Growth,
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Total:

865,000
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Total:

3,426,861

Population Distribution,

1920-1980

7,500,000

3,000,000

7- 1,500,000

500,000

100,000

Total:

15,650,000
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IMMIGRATION AND
ETHNIC PATTERNS

For the past 180 years people around

the world have regarded California as a

place of exceptional opportunity. Settlers

were first drawn to California in large

numbers by the unparalleled chance of

digging a fortune from the gold fields.

Others followed to take advantage of

economic opportunities in the rapidly ex-

panding cities or for the chance to obtain

land. Real and imagined opportunities

have made California one of the most

diverse areas in the world in terms of the

origin and composition of its population.

Foreign-born immigrants have always

been an important component of Cali-

fornia's population. In 1860, the foreign

born accounted for 39 percent of the total

population. By 1 900 the proportion of for-

eign born had declined to 28 percent and

slowly declined further during the next

eighty years. In 1980, the foreign born

accounted for approximately 11 percent

of the state's population.

Since 1850, great changes have oc-

curred in the number and relative im-

portance of various foreign-born groups.

The largest foreign-born groups to arrive

during the Gold Rush were Mexicans,

English, Germans, French, and Irish.

Together these groups accounted for 80

percent of the foreign born. During the

1850s, however, immigrants from Asia

began to arrive in large numbers, es-

pecially the Chinese. By 1 860 thp Chinese

were the largest foreign-born group in

California, numbering over 35,000. The

Chinese were closely followed by the

Irish, Germans, English, and Mexicans.

Through 1890, the Irish and Chinese

were ranked as the first or second largest

foreign-born group in California, followed

by Germans, English, and Canadians.

The Chinese Exclusion Act, which re-

stricted the number of Chinese immi-

grants, went into effect in 1882 and by

1900 had brought about a sharp decline

in the number of Chinese entering Cal-

ifornia. The number of Irish immigrants

had also declined substantially by 1900.

With both Chinese and Irish numbers

decreasing, Germans became the most

numerous group in 1 900 and 1910. Mex-

icans, who had declined in relative im-

portance since 1880, began to increase

in numbers after 1900 and by 1920 had

become the largest foreign-born group

for the second time, a position that was

held through 1980.

400

Annual Net
Immigration,
1918-1979
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Ethnic
Population,

1900
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England

71



Pages 70-71 have illustrated various

characteristics of California's population.

There is another segment of the popu-

lation, however, still to be considered

—

California's large minority population.

The composition of California's popula-

tion is rather exceptional because in no

other area in the United States are

blacks, whites. Asians. Mexicans, and

Indians found together in such significant

numbers. A major problem in attempting

to document the changing composition,

distribution, and number of the minority

population in California is the lack of con-

sistent definitions given to each group by

the U.S. Census and California state re-

porting agencies. Mexicans, for exam-

ple, have been defined and grouped

under various headings entitled "race,"

ioreign-born," "nonwhite," "Spanish sur-

name, " and most recently, "Spanish or-

igin." The only nonwhite group

consistently enumerated under the same
heading has been the black population.

Regardless of census definitions, one

common experience shared by all of

California's minorities is that at one time

or another each group has inhabited the

lowest rungs of Californias occupational

ladder.

From the beginnings of Spanish set-

tlement of California to the present time

there has been a continuing need for

manual labor. The Indians were the first

minority group to fill this need: they

were exploited until they were too few in

number to remain a source of cheap la-

bor. The Chinese, recruited at first as

railroad workers and later as field work-

ers, were the next source of laborers. As

California's agriculture began to shift

from grain crops to orchards in the

1880s. the demand for workers multi-

plied. By the turn of the century a system

of farm labor had come into existence

that was based on the seasonal use of

alien, nonwhite workers.

Between 1900 and 1930 a tremen-

dous increase in irrigated agriculture oc-

curred; orchard acreage almost doubled

and the number of vegetable crops in-

creased fourfold. With this increase, the

demand for seasonal labor skyrocketed.

The Japanese. Koreans, and Filipinos

were recruited in large numbers to sat-

isfy this increasing need. A great migra-

tory farm labor circle developed to meet

this seasonal demand, moving from val-

ley to valley, crop to crop.

After 1930. the Mexican immigrant be-

came the predominant seasonal field la-

borer, especially during World War II.

when Asian immigration was restricted.

After the war. California agriculture con-

tinued to expand so rapidly that the need

for a permanent supply of seasonal la-

borers became of paramount importance

to farmers and growers throughout the

state. In 1947 the U.S. government, with

the approval of the Mexican government,

allowed growers to recruit Mexican citi-

zens to work in the fields. The program

was discontinued in 1962 but left in its

wake a significantly increased Mexican

population in California. From an esti-

mated 400.000 in 1940. the Hispanic

population in the state had increased to

over 4.5 million in 1980.

Today the Indians. Asians, and Mexi-

cans remain as important components

of California's population. The Indian is

California's smallest minority group and

the least urbanized. A predominantly ru-

ral population living in nonfarm resi-

dences. Indians are California's hidden

minority receiving little attention. The
Asian population, for the most part, has

shed its role as seasonal farm labor and,

along with recent immigrants from Asia,

has become highly urbanized. The Mex-

ican population is by far the largest mi-

nority group in California: although

primarily found in urban places, many
Mexicans continue as seasonal farm la-

borers in rural areas.

Unlike other nonwhite groups in Cali-

fornia, the black population has been

continuously enumerated by the census

since 1850. In addition, the blacks are

Asian and
Pacific Islanders, 1980

500.000

100.000

50.000 Persons
25.000

:^ 5.000

Total:

201,311

72



Black Population,

1980

Percent of county population

I I
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I I
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Total:

4,543,770
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All other

unique among nonwhite minorities be-

cause they were never extensively re-

cruited as farm laborers, except for some
feeble attempts in the late nineteenth

century. Between 1900 and 1940, there

was a steady growth in the black popu-

lation; numbers increased from 11,000

to 124,000. Wartime employment op-

portunities as unskilled workers in ship-

yards and aircraft plants drew many
blacks to the state, especially to South-

ern California. By 1980 the black popu-

lation stood at 1,819,000. Of all the

minority groups in California, blacks are

the most urbanized, concentrating mostly

in Los Angeles and Oakland.

Today minority groups represent a sig-

nificant portion of California's population.

In 1980, blacks, Asians, Indians, His-

panics, and a host of smaller groups ac-

counted for approximately 43 percent of

the population, with those of Spanish

origin comprising almost 20 percent of

the state's population. These groups are

not evenly spread throughout the state;

rather they are concentrated in the eight

counties making up Southern California.

While Southern California contained 58

percent of the state's population in 1980,

it had 65 percent of all minority groups:

specifically, 64 percent of the black pop-

ulation and 69 percent of Spanish origin

in the 1980 U.S. Census.
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URBAN GROWTH AND
DEVELOPMENT

Incorporated
Towns,
1880

• Incorporated Town

a County Seat

Towns with

Physicians, 1880

Unlike other frontiers in ttie United States,

California had developed a large urban

population by the 1850s, in part because

towns played an integral role in early

Gold Rush settlement. The Gold Rush

flooded California with towns of all sizes

and launched a period of rapid urban

growth. In 1860, 20 percent of Califor-

nia's population resided in towns of

2,500 or more people (considered urban

by census definition). During a compa-

rable period of intense frontier settle-

ment, only 1 percent of Ohio's population

lived in urban places. Within 20 years

after becoming a state in 1 850, California

was among the most urbanized states

in the country.

California's urban development is most

often linked with the Gold Rush era of

almost instantaneous town growth. How-

ever, the decade of the 1870s was a pe-

riod of even faster population increase;

towns grew in size and number, and an

integrated network of towns emerged.

By 1 880 almost 43 percent of California's

popluation lived in urban locations, and

the number of urban places had in-

creased from 8 (prior to 1846) to 18.

However, the number of towns with

2,500 or more inhabitants is only one

measure of urbanization. The number

and distribution of incorporated towns

and towns with businesses and social

and professional services measure more

precisely the rapid growth of California's

urban base. In 1880 the Pacific Coast

Business Directory listed over 600 towns

in California with two or more busi-

nesses. In addition, many of those towns

had physicians, attorneys, newspapers,

and banks. By 1880 the state legislature

had incorporated 61 towns.

California's early urban growth often

is explained by the availability of job op-

portunities in and around San Francisco,

particularly after the completion of the

transcontinental railroad, which encour-

aged early development of nonagricultu-

ral pursuits such as retailing and whole-

saling, and led immigrants to live in

urban areas. Other factors were equally

important, however. Prior to 1 860 a great

many settlers were attracted to Califor-

nia by mining opportunities and, either

by temperament or by training, were not

prepared to become farmers. Also, ag-

riculture was not easily established in

California because a large proportion of
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California's Population
Density, 1870-1980
(Persons per square kilometer)
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California's land otherwise suitable for

farming did not receive sufficient rainfall

to support the crops with which the new-

comers were familiar. In addition, pre-

paring much of the farmland for planting

required large amounts of capital, not

always available to newcomers. Finally,

substantial plots of farmland along the

coast were not available for settlement

until the late 1870s because of unclear

land titles stemming from Mexico's ran-

cho grants.

After 1880, California's population

continued to increase, and many immi-

grants settled in urban areas. By 1900

California's urban population had in-

creased to 52 percent of the total pop-

ulation; by 1980 over 90 percent of the

state's inhabitants lived in urban areas.

To describe California's urban growth

without mentioning the rural population

in the state leaves the impression that

the urban population grew at the ex-

pense of the rural population. During the

past 100 years the absolute number of

persons living in rural areas has in-

creased. Between 1880 and 1890 the

urban population declined while the rural

population increased one and one-half

times. By 1930 the rural population had

doubled, yet the urban population had

increased fivefold. Since 1930, the rural

population has steadily increased in

numbers, but its growth has been masked

by the tremendous surge in the urban

population. Between 1970 and 1980,

California's rural areas added over

250,000 persons, but the proportion of

rural population declined to 8 percent of

the state's total population.

Number and Size of Urban Places, 1930-1980
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To say that Californians have shown
a strong preference for living in cities

since the beginning of American settle-

ment is an understatement. Since 1940,

California's population has more than tri-

pled; most of the increase has gone to

coastal areas, especially around San
Francisco and Los Angeles. In 1900 the

San Francisco and Los Angeles metro-

politan areas held 49 percent of the

state's population. That number in-

creased to 65 percent in 1930, but by

1980 it had declined slightly to 59 per-

cent. The change in population density

since 1940 reflects the increasing con-

centration of the urban population along

the coast. Today California's population

is highly concentrated: three-fourths of

the population inhabit 1 percent of the

land. An interesting note is that the cur-

rent population distribution is similar to

the pattern of aboriginal occupancy prior

to European settlement.

Along with the increase in urban pop-

ulation the number of urban locations

proliferated. At the turn of the century,

California had only 40 urban places of

2,500 or more inhabitants. By 1940, that

number had increased fourfold, and since

1940 the number of urban places has

more than tripled to reach 600. As could

be expected, the urban population in

1980 was highly concentrated in just a

few places. The largest group of urban

locations consisted of 415 places with

populations between 2,500 to 25,000 in-

habitants but containing only slightly

more than 17 percent of the total urban

population. One-third of the urban pop-

ulation lived in 158 places with popula-

tions ranging from 25,000 to 100,000; 27

urban areas containing more than

100,000 persons had 37 percent of the

urban population. Overwhelmingly, 60

percent of the urban population was con-

centrated in 86 cities of 50,000 or more

inhabitants.

The most important change in the dis-

tribution pattern of California's popula-

tion in recent years has been occurring

in metropolitan areas. There has been

a very rapid centrifugal movement from

the central cities to the built-up areas

surrounding them. In general, the larger

the city, the more pronounced this move-

ment has been. The net effect of this

pattern of movement has been to reduce

the proportion of the population that lives

in the central city and to increase the

proportion living in the smaller cities.

Population Change and
Urban Growth, 1970-1980

Percent Decrease Size of Urban Place
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Annual Percent Change
In Population, United States
and California, 1940-1980

California

United Population

States California (as % of US )

1940 Base Base Base
1942 0.7% 6.9% 5.7%

1944 -0.9% 5.2% 6.7%

1946 5.4% 2.3% 6.8%

1948 1.8% 2.4% 6.9%

1950 1.7% 3.0% 7.0%

1952 1.6% 4.6% 7.4%

1954 1.8% 3.4% 7.7%

1956 1.8% 4.4% 8.1%

1958 1.7% 4.0% 8.5%

1960 1.6% 3.8% 8.8%

1962 1.5% 3.3% 9.1%

1964 1.4% 2.8% 9.4%

1966 1.1% 2.0% 9.6%

1968 1.0% 1.3% 9.7%

1970 1.2% 1.4% 9.8%

1972 1.0% 0.9% 9.8%

1974 0.7% 1.2% 9.9%

1976 0.8% 1.6% 10.0%

1978 0.8% 1.9% 10.2%

1980 0.9% 1.7% 10.3%

Percent Change in

California's Population,

1860-1980

ti& il

I
I860 1880 1900 1920 1940 1960 1980
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URBAN EXPANSION AND THE
MODERN WATER SYSTEM

In 1980, 4 of the 20 largest cities in the

United States were in California. Los

Angeles ranked third behind Chicago by

a very small margin (New York was first).

San Diego was listed as the eighth larg-

est city in the United States and San
Francisco and San Jose were ranked

thirteenth and seventeenth respectively.

These four cities had a combined pop-

ulation of over 5 million; only 12 states,

excluding California, had a larger pop-

ulation. Among the twenty largest U.S.

cities, San Jose was the fastest growing

between 1970 and 1980 with a 36 per-

cent growth rate. San Diego, not far be-

hind, ranked fourth, showing a 25 percent

increase during the same decade. San

Francisco was the only major city in Cali-

fornia to record a decline in the 1970s,

losing 6 percent of its population.

All of these statistics indicate that most

Californians continue to share a high

propensity for living in urban places, a

trend that has had a dramatic effect on

California's larger cities, particularly on

their areal extent. Instead of responding

to continued population increases by

building skyward, as cities such as Chi-

cago and New York have done in the

past, California cities have simply spread

out into the surrounding rural areas.

Throughout the past few years California

cities have expanded into rural areas at

the rate of over 100,000 acres oer year.

This rapid spread has been a domi-

nant feature of urban growth in Califor-

nia. The main reason for the outward

expansion of California cities is that Cal-

ifornia's urban areas are twentieth-cen-

tury cities whose growth has been based

on the use of the automobile. The early

adoption of the automobile as the pri-

mary means of travel allowed Califor-

nians to live in smaller, more rural cities

and towns within the urban fringe. Rural

residents easily commuted to the big city

for jobs and also were close enough to

enjoy the social and cultural amenities

of the large city. The 1930s and 1940s

were the "great years" in California (es-

pecially in Southern California) when
both urban and rural living were blended

into what was called the California Life

Style. In the latter 1940s and 1950s rapid

urban development occurred as both

large and small cities began to expand

and merge imperceptibly into one an-

other. Suburbs became the dominant

Irrigated Lands

method of coping with the growing urban

population, and developers and land

speculators subdivided agricultural land

into housing tracts extending outward

from the city along lengthening free-

ways.

California suburban growth has con-

tinued to the present almost unabated.

More than two-thirds of the total popu-

lation increase during the 1970s took

place in suburban areas. For example,

the share of Southern Californians living

in central cities fell from 41.9 percent to

39.8 percent. A similar trend was regis-

tered in the San Francisco Bay Area,

except that the city of San Francisco lost

population while the surrounding region

gained over 700,000 new residents, al-

most half moving to adjacent Contra

Costa and Santa Clara counties.

While the automobile has had a direct

effect on urban expansion in California,

the availability of water has propelled

and directed suburban growth. By the

1980s, many California cities recognized

the need for a constant supply of water

to sustain growth and began to build

dams along local streams. However, with

California's burgeoning urban population

and with a diminishing supply of local

water, the long-distance transfer of water

became a necessity after 1900. Los An-

geles began diverting water from the

Owens Valley, some 240 miles away, to

the San Fernando Valley in 1913. Oak-

land and the surrounding East Bay com-

munities began obtaining water in 1929

from the Mokelumne River. San Fran-

cisco began importing much of its water

from the Tuolumne River over the Hetch

Hetchy Aqueduct in 1934. The Metro-

politan Water District began diverting

water from the Colorado River to South-

ern California communities in 1941 . None

of these municipal projects, however,

match the scope or the amount of water

transferred by the federally sponsored

Central Valley Project or the California

State Water Project. Both projects were

designed to transfer water from surplus

regions to deficit regions for irrigation,

industrial, and domestic uses and to pro-

vide hydroelectric power, flood control,

recreation, and fish and wildlife protec-

tion.

Through these projects and other

smaller ones, urban water supplies have

kept pace with demand and in general

have provided water in advance of urban

growth, allowing urban expansion to take

place without serious concern over pos-

sible water shortages. Urban water needs

are legally recognized as the highest use

of water; however, the amount of water

transferred in California today far ex-

ceeds urban demand. In 1980, urban

uses of water accounted for only 20-25

percent of all water transferred in the

state. The remainder went for nonurban

needs, primarily irrigated agriculture.
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AGRICULTURAL PATTERNS

California is the leading agricultural state

in the nation. In 1980, California's farm-

ers received 10 percent of national farm

revenues, or $13.7 billion. Eight of the

top ten agricultural counties in the United

States are located in California. Fresno

County, the number one agricultural pro-

ducer in 1980, earned over $2 billion in

farm revenue that year. California is

among the nation's leading exporters of

farm products, sending over $4 billion

worth of farm products to foreign nations

in 1980.

From the litany of statistics it is clear

that agriculture is an important economic

asset to California, ranking equally with

the aerospace and electronic industries

as cornerstones of California's economy.

Yet unlike its industrial counterparts,

contemporary agriculture in California is

difficult to assess and interpret because

of its great diversity, its highly specialized

nature, and its marked regional variation.

Two factors underlie and contribute to

the development of California's contem-

porary agricultural patterns: the nature

of the physical environment and the evo-

lution of the farming system.

California's physical environment rep-

resents a unique combination of soils,

topography, and climate that has created

a wide range of environmental condi-

tions occurring within relatively short dis-

tances. These localized environments

have allowed farmers to take advantage

of specific environmental conditions and

grow high-value specialty crops. Thus,

in many instances crop patterns are in-

fluenced by the dominance of physical

factors rather than by economic or mar-

ket conditions. Environmental factors

determine what may be grown and, in

some measure, to what advantage.

While California's physical environ-

ment gives many advantages to the

farmer, it also has one distinct drawback,

a regional imbalance in rainfall. Most of

California's rainfall occurs during the

winter in Northern California and along

the Sierra Nevada. The Central Valley

and Southern California (containing most

of the state's farmland) have insufficient

rainfall for all but extensive grain crops.

To compensate for inadequate rainfall

and to take advantage of local environ-

mental conditions, California farmers

have turned to irrigation on a grand

scale, moving water from regions of high

California's Leading Farm
Products by Value

(Millions of Dollars)

%of
Gross State

Cash! Total

1980 1975 Receipts Receipts

Rank Rank 1980 1980

Milk and Cream 1 1 $1,771 12.8%

Cattle and Calves 2 2 1,438 10.4%

Cotton 3 5 1,389 10.0%

Grapes 4 4 1,215 8.8%

Hay 5 6 723 5.2%

Nursery Products 6 10 498 3.6%

Almonds 7 18 473 3.4%

Rice 8 9 423 3.1%

Flowers & Foliage 9 14 398 2.9%

Lettuce 10 11 382 2.8%

Eggs 11 7 370 2.7%

Wheat 12 12 357 2.6%

Tomatoes (processing) 13 3 326 2.4%

Chickens 14 22 229 1.7%

Oranges 15 13 224 1.6%

Strawberries 16 19 201 1.5%

Sugar Beets 17 8 182 1.3%

Turkeys 18 20 178 1.3%

Peaches oid 19 16 176 1.3%

Walnuts 20 24 168 1.2%

Top 20 Farm Products $11,131 80.6%

Total State $13,700 100%

Selected Agricultural Products

in Which California Leads the

United States

Farm Product

California's Share of

US. Production

1 . Ladino Clover Seed 100%

2 Olives 100%

3. Plums 100%

4. Prunes 100%

5. Pomegranates 99%

6. Almonds 99%

7. Nectarines 98%

8 Apricots 97%

9 Broccoli 96%

^0. Pistachios 95%

^^. Walnuts 95%

^2. Grapes 91%

1 3 Safflower 90%

^ 4 Avocados 84%

15. Tomatoes 79%

A6. Cauliflower 78%

M . Strawberries 77%

^8. Lettuce 72%

^9.Honeydew Melons 70%

20. Cantaloupes 66%

21. Dates 65%

22. Figs 65%

23. Celery 64%

24. Peaches 63%

25. Lima Beans 59%

rainfall to regions of low rainfall. Califor-

nia's environment may dominate agri-

cultural patterns, but it is irrigation that

makes agriculture profitable.

Despite the seeming ease with which

California farmers produce high-value

crops, the patterns of contemporary ag-

riculture are the result of a continuous

process of refinement and adjustment to

both environmental and market situa-

tions. For decades after the Gold Rush,

California farmers floundered in confu-

sion and uncertainty in unsuccessful at-

tempts to apply agricultural customs,

techniques, and crops brought with them

from the humid East to the western land.

Such efforts, which were successful in

climates with adequate rainfall, had no

application to arid California and resulted

in many failures of various kinds.

Confronted by an unusual environ-

ment and isolated from markets for pro-

duce, California farmers experimented

with many exotic crops such as tea, ba-

nanas, and mulberries, but in the early

years following the Gold Rush, American

farmers usually opted to follow the Mex-

ican example and graze cattle.

A shift to commercial grain farming

began in the 1860s in response to in-

creased demands for wheat in England

and in continental Europe. The acres

planted with wheat increased so rapidly

in California that for five of the years be-

tween 1872 and 1884 California was the

nation's leading wheat producer. The

peak was reached in 1884 when Cali-

fornia produced almost 40 million bush-

els of wheat on more than 3 million acres

of farmland.

The wheat boom lasted through the

1890s but had virtually disappeared by

1910. In its wake, however, the wheat

boom left California farmers with a new

type of agriculture. Wheat's dominance

established important precedents that

remain as part of contemporary agricul-

tural patterns: absentee ownership, large

farms, international markets and financ-

ing, and most important of all, a penchant

for mechanization.

The turn of the century marked a shift

in emphasis of California agriculture

from extensive, livestock-grain farming

to diversified, intensive specialty-crop

farming. The emergence of specialty

crops, however, was not as sudden as

it might appear. By the 1860s many Cali-
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fornia farmers were experimenting with

a variety of fruit, nut, and vegetable

crops; isolated from Eastern markets,

farmers were unable to establish a prof-

itable base for their crops outside Cali-

fornia.

However, with the completion of the

transcontinental rail network and the

subsequent increase in the urban pop-

ulation in California during the 1 880s and
1890s, the transition from wheat to com-
mercially viable specialty crops was as-

sured. Also vitally important to the change
in crop patterns were advances in food-

preservation techniques, especially the

refrigerated railcar, the development of

California's Leading
Agricultural Counties, 1980

County's Leading Commodity (By Value)
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Size of y^
p rX /X -^

.

- 600

400 en
CD

200 <

V
PolSI^ Cnrm

/'

/
/

y f

/^

_ (3ros
;cei

s

Ms
i
/

/
\ /> i^

^Jet Farm

V.
-*" Income

J
>H ^ /— /-,

1959 61 63 65 67 69 71 73 75 77 79 81

efficient farm implements, and the growth

of a large canning industry in California.

By 1910 the foundation of contempo-
rary agricultural patterns and procedures

had been established. In less than 50
years California farmers had shifted from

cattle to wheat to specialty crops. Almost

from the beginning of agricultural devel-

opment in the state, California farming

had been regarded as a commercial pur-

suit rather than merely as a means of

subsistence; this was particularly evident

in the movement to specialty-crop farm-

ing. Agriculture is highly capitalistic in

that large amounts of money and labor

are needed to develop and operate

farms, to establish perennial plantings,

and to purchase specialized equipment.

While the use of capital has in large mea-
sure fostered and maintained special-

ized farming in California, the vitality and
commercial success of California agri-

culture have depended on the use of

marketing cooperatives to control market

supply and reduce costs and on the use
of irrigation to increase yields.

The early, simple agricultural patterns

have evolved through the years to be-

come quite refined and specialized to-

day. California farmers can boast of one
of the most elaborate and costly irriga-

tion systems in the world. Today, Cali-

fornia contains almost 8 million acres of

irrigated land, 20 percent of the total

farmland irrigated in the United States.

More than 400 cooperatives move the

flow of individual crops from farmer to

consumer over a highly efficient trans-

portation system that easily makes Eu-

rope and Asia a part of the farmer's

immediate market area. Government re-

search has aided farmers in solving a
host of problems ranging from crop dis-

ease to poor soil fertility.

The spectrum of commercial produc-

tion has broadened, indeed, from dates

to pistachios to kiwi fruit. Along with the

demand for specialty crops, changes in

farm size have also occurred: farm size

declined between 1880 and 1940 but has
increased almost every year since 1940.

The number of farms also increased

through 1950, indicating that most Cali-

fornia farms during this period were
small. Since 1950 the trend has been
toward consolidation of farms into

highly mechanized units, a process that

has led to an interesting disparity be-

tween farmers.

Today two-thirds of the California farms
are 100 acres or less in size, yet 10 per-

cent of the farms account for three-

fourths of total farm revenue. While the

small specialty farms continue to be the

typical farm in California, the number of
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farms having more than 1 ,000 acres now
totals more than 5,200. The label given

to these large farms is agribusiness—
meaning they engage in the production,

processing, and distribution of agricul-

tural crops, often only a single crop.

So far this discussion has centered on

the development, diversity, and special-

ized nature of California agriculture. In

most agricultural regions differences in

crops and farming methods adequately

identify, or at least differentiate, specific

agricultural patterns. The complexity and

discontinuous nature of California spe-

cialty crops, however, forestall any effort

to generalize about patterns except at

the most obvious levels.

The crop and livestock distributions

shown here display many patterns. A
diversity of different types of crops can

be found in the same area to the total

exclusion of other crops. The tendency

toward concentration of specific crops in

widely separated areas is apparent, but

it is expected, considering the varied en-

vironment and multitude of crops grown.

California's urban population and in-

dustrial economy have grown tremen-

dously since 1940 and have placed

considerable pressure on land and water

resources. In response to increased de-

mand and fewer resources, farmers have

introduced new, higher-yielding crops,

improved farming methods, refined mar-

keting systems, developed new tech-

nology, and in some cases, changed

locations to take advantage of specific

environmental conditions that would im-

prove output.

The California farm also underwent

changes in organization, management,

and ownership. Many California farms

increased in size, focused on one crop,

became incorporated, and were man-

aged by nonfarmers whose interest in

agriculture was limited to the spread be-

tween costs and market price.

The move to large corporate-operated

farms has brought substantial econom-
ies of scale and improved the output per

farm, but success in farming now re-

quires large capital investments in land

and equipment. The trend toward large,

specialized, capital-intensive farms in

the past forty years shows no sign of

abating in the near future and will prob-

ably intensify in the form of even larger

farms requiring more capital to operate.

In 1 980 the average California farm com-

prised 538 acres and was valued at

$503,500. Nationally, the average farm

had 450 acres and was valued at

5251,000. Today, farming in California

is a business to be operated like any

other profit-making enterprise.

Total Value
Thousands of Doliarsi

Acreage I'l^l'^,

Areas of Cultivation:

Fruits and Nuts

» Primary area Secondary area
of cultivation '^ of cultivation

(62.000) Total acreage
in ttiat crop

Index

(103.100)
Selected Fruits and Nuts,-— Acreage Harvested

Grapes
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Field Crops

Each dot represents
2.000 acres

Total:

548.000

ff
Sugar
Beets

Grain
Sorghum

All Field Crops —

,

1930 35 40 45 50 55 60 65 70 75 80
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Livestock

Total:

1,000,000

Each dot represents

1,000 head

Total:

4,760,000

Cattle

Each dot represents

5,000 head

All Cattle

and Sheep
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ECONOMIC PATTERNS
AND TRENDS

California has a highly diversified econ-

omy, one that gives the state a leading

role in the United States and in the world.

California is the nation's forennost pro-

ducer of aerospace, electronics, and en-

tertainment-related products, as well as

being the most important agricultural

state in the country. If the state were an

independent nation, it would rank eighth

in gross domestic product and thirteenth

in terms of international trade. The ro-

bust economy is centered on an indus-

trial mix that includes few of the older,

durable-goods industries characteristic

of eastern manufacturing states and

more on emerging technological com-

panies. California-based companies with

sales over $1 billion are not uncommon.

In 1981 the top 100 companies in Cali-

fornia had a combined total revenue of

more than $200 billion.

California's economy is more than a

list of facts and figures that measure total

value of manufactured goods. It is a

union of giant corporations and base-

ment entrepreneurs searching for to-

morrow's technology. One can analyze

California from many points of view—re-

gional, historical, or environmental—and

still not fully understand the mystery that

surrounds its spectacular rise to a

world economy. The problem with many
assessments of California's economic

growth is that they invariably focus on

single causes or sole determinants such

as energy availability, resources, labor

force, markets, capital, or transportation,

all of which undoubtedly played and con-

tinue to play a role in the success of the

economy. But it soon becomes apparent

that people are the common element in

California's vital economy. It has been

California's good fortune to have citizens

possessing the imagination, daring, and

skill to create new industries and to in-

vent social, political, and economic in-

stitutions that facilitated and encouraged

growth.

The real trademark of the state's econ-

omy is growth, a legacy inherited from

the exuberance of the nineteenth cen-

tury. After the Gold Rush, California's

economy was shaped by its abundant

and diverse resources, and by a group

of people who were unconstrained by

convention or tradition. The resources

and emerging economy were fluid enough

to fit local needs, and there were unlim-

ited opportunities for people willing to

take chances. The economy became
specialized and at the same time di-

versified; spectacular success and co-

lossal failure were commonplace. The
nineteenth-century economy was not

planned; it was an experiment. The
economy reflected the newness and di-

versity of a people who sprang from all

parts of the world and looked to the fu-

ture with excitement. What made Cali-

fornia vibrant was the great fusion of

ideas, cultures, and skills organized

to satisfy human needs, and a belief in

the motto "Bring Me Men to Match My
Mountains."

Moving from nineteenth-century Cali-

fornia to the 1 980s, we see that the same
enthusiasm and vibrancy remain, re-

gardless of the rising inflation rate, the

high interest rates, or increasing unem-

ployment. California continues to be a

world community and shares with the

nineteenth century certain expectations

of the future: tomorrow means new op-

portunities for affluence and the pursuit

of a quality of life that cannot be found

elsewhere. The California economy, then,

is people believing in themselves and

sharing dreams of tomorrows.

Defining California's economy is much
easier than trying to describe it. Many
measures and variables can be used,

but the one that is most reflective of the

state's economy is nonagricultural wage
and salary employment, because it is

also a measure sensitive to economic

growth. Over the past 30 years Califor-

nia's employment has tended to expand

vigorously. Between 1950 and 1980 Cal-

ifornia employment increased by 200

percent—from 3.2 million to 9.8 million

workers. Total employment registered

spectacular gains in the 1950s and

1960s, mirroring the rapid increase in

population, increasing in some years by

as much as 6 to 7 percent. In the early

1970s, however, employment stagnated

as a nationwide recession combined

with reductions in federal spending re-

duced employment growth to less than

1 percent a year in California. In 1975

the economy began to recover, and

between 1977 and 1979 employment in-

creased 12 percent.

The service sector (health, business,

tourism) is the largest single employ-

ment category in California, providing 22

percent of the state's jobs. Between

1950 and 1980, workers employed in

services increased almost 400 percent,

with the largest gains made during the

1970s. The second largest employment

category is manufacturing, with 20 per-

cent of California workers employed in

this sector. Perhaps the most distinctive

feature of the state's manufacturing is

that much of it is considered light indus-

try, centered on high-technology prod-

ucts such as computers, aerospace

products, and scientific instruments. High-

technology companies provide about 30
percent of the state's employment in

manufacturing compared with 12 per-

cent in the rest of the United States.

While nonagricultural employment

provides a good indication of the struc-

ture and diversity of California's econ-

omy, a view of employment by SMSAs
(Standard Metropolitan Statistical Areas)

illustrates the regional character of the

economy. In 1980, Los Angeles-Long

Beach was by far the leading employ-

ment center in California, containing al-

most one-third of the state's employed,

with manufacturing and services the two

leading categories. San Francisco-

Oakland was the second largest em-

ployment center with 16 percent of the

total workers in the state. Services was
the predominant employment category

in the Bay Area. In general, employment
in manufacturing and services domi-

nated in the large urban centers while

government and trade were more evi-

dent in smaller centers.

The unemployment rate is possibly the

most well known gauge of employment

performance and indirectly reflects the

condition of the economy. During the

1970s the unemployment rate indicated

a rather unstable economy in California.

There was a rapid rise in unemployment
during 1974-1975 and a downward trend

in the second half of the decade. The
trend ended in 1 979, and the jobless rate

again increased swiftly. At the end of

1981, the unemployment rate was 7.2

percent; it had increased to over 9 per-

cent in early 1982.

The high unemployment rate coupled

with reduced tax revenues caused by

Proposition 13 has caused California's

economic growth to slow somewhat since

1978. The high unemployment rate was

a delayed reaction to depressed condi-
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Number of Nonagricultural Workers
by Major Industry, 1980
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Property Tax Revenues
of Local Government.
1973-1980
(Billions of Dollars)

S10.5

S8.6

Proposition 13
passed

S5.8

tions throughout the United States, but

the reduction of tax revenues was stim-

ulated by an inordinately high tax

structure. During the 1970s, the climate

for business in the state seemed inhos-

pitable because of the tax structure,

tough environmental standards, and a

perception by business people that state

government was becoming more and

more hostile to business. Also, high in-

flation and property taxes were increas-

ing at an alarming rate. In response, a

popularly qualified initiative—Proposi-

tion 13—to reduce property tax was ap-

proved by the voters in 1978.

The passage of Proposition 13 dra-

matically altered the state's tax structure.

Over S7 billion in revenues were lost to

the state in 1979. Proposition 13 accom-

plished its main purpose (relieving

homeowners from skyrocketing property

taxes), but the business sector was the

main beneficiary. Over one-half of the tax

revenues lost to the state in 1979 ac-

crued to business. The new tax structure

lowered the total tax burden on corpo-

rations more than enough to offset the

state's tax rate on corporate income,

which is the highest in the nation. The

effective tax rate on business dropped

40 percent after Proposition 13 was ap-

proved. Initially, the proposition had the

effect of boosting the economy because

it placed more disposable income in the

hands of consumers and business, but

the increase soon dissipated because of

inflation.

The direct effect of Proposition 13 was
to drastically reduce revenues from the

very taxes upon which local govern-

City Revenues and Expenditures. 1980-1981
(All Cities)

Revenue Expenditures

Sales and
Use Taxes (18S)

Licenses, Fines

etc (6=:)

Property Taxes
(14°:)

Debt Sen-ice (2°'d)

Other (go.)

Other Revenue
(4

Service Charge:
(11 =

:

Revenue from
Other Agencies (29S)

General Government

—

Departmental (14S)

General Government—
Nondepartmental (T^o)

Parks & Recreation

(10°o)

County Expenditures
Per Capita.

1980-1981

[^ Deficit

(dollars per person)

[lF| Surplus

^
(dollars per person)

Total: S6. 852.550.846 Total: S7. 186.440.577

County Revenues and Expenditures, 1980-1981
(All Counties)

Revenue Expenditures

Sales ana
Other Taxes (4°*)

Licenses. Fines,

etc (11»d)

Property Taxes
(21%)

Charges for

Services (g't)

Revenue from

State Governmental
Agencies (33=0

Revenue from
Federal and Other

Governmental
Agencies (27° c)

Public Protection

(24° o)

Education.
Recreation, and
Debt Service (3%)

General (13%)

Health and
Sanitation (13''ii)

Public Ways
and Facilctes (5%)

Public

Assistance (42''x)

Total: S9.308.380.858 Total S9.385.400.321
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merits had been dependent. County gov-

ernments were particularly hard hit, and
by 1980-1981 they were beginning to

run deficit budgets. In general, counties

with smaller populations were most af-

fected; with property taxes reduced by

50 percent, local governments could not

generate needed revenues and the def-

icit was partially made up from state rev-

enues. Prior to Proposition 13, the state

gave $9.8 billion to local agencies; in

1980-1981 the amount had increased

to almost $15 billion. Revenues from

other government agencies now account

for 60 percent of all county revenues and
about 30 percent of all city revenues.

Nearly one-half of the money spent by

California counties and cities now comes
from state government.

In the private sector, the economy has

continued to grow since Proposition 13,

although more slowly than expected.
One of the worst aspects of the economy
in 1981-1982 appeared to be the failure

of the supply of housing to keep pace
with demand. High interest rates and
high home values have hit the home con-

struction business hard. The housing

market in California has recently shown
signs of being the worst in the United

States. Building permits, which had
reached a peak of over 1 46,000 in 1 977,

slumped to 105,000 by 1981.

While the housing market was de-

pressed, the combined income of the

leading 100 industrial firms in California

rose 4 percent in 1981 , the smallest per-

centage of growth since 1 974-1 975. The
top five industhal firms, all petroleum

companies, increased only 2 percent.

Department of Defense
Prime Contracts to

California, 1975-1980
(Millions of Dollars)

$13,914

New Housing Units, 1970-1980
(In Thousands)

257 280

196
216 222

132
129 1

210

Median Income,
1979

I I
Less than $10,000

I I
$10,000-$12,500

I I $12,501-$15,000

H More than $15,000

Personal Income,
1950-1980

1980
$259,551,000

1970
$90,295,000

1960
$43,020,000

1950
$19,774,000

State Median
Income: $12,273
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INTERNATIONAL TRADE

Millions of

Dollars

International Trading Partners

by World Regions, 1975-1980
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California's highly diversified economy,

large market, and location have made it

an important supplier and buyer on the

world trade scene. In terms of national

exports, California accounted for 12 per-

cent of all goods and services going to

international markets in 1980. Through

California customs districts flow, on the

average, 41 percent of the nation's textile

and fiber products, 29 percent of the

fruits and nuts, and 39 percent of the

electrical machines. The long list of prod-

ucts from all over the United States

shipped to foreign countries through Cal-

ifornia ports is valued at billions of dol-

lars. In its own right, California produces

a wide array of commodities and man-

ufactured goods for the international

market and, in turn, is a lucrative market

for foreign products, particularly those

manufactured in Asia. California has

taken full advantage of its location by

becoming the gateway for United States

trade with developing Asian countries.

Not all commodities passing through

California are destined for or originate in

the state, but nonetheless they must

pass through one of three customs dis-

tricts: Los Angeles, San Francisco, or

San Diego. Los Angeles is the third larg-

est customs district in the United States

and, on the average, accounts for 63

percent of California's international trade.

San Francisco ranks as the eighth larg-

est customs district and usually handles

33 percent of the international trade. San

Diego is the smallest of the three, ac-

counting for only 4-5 percent of the

products shipped to or from foreign mar-

kets. San Diego, however, is unusual in

that its trade pattern is dominated by

Latin America, especially Mexico. In

1980 Latin America accounted for 85

percent of San Diego's international trade,

of which 83 percent was with Mexico.

California produces a number of im-

portant products for the international

market. In 1980 agricultural commodities

were the leading export by value, totaling

$3.5 billion, almost all shipped from the

San Joaquin Valley through San Fran-

cisco. Raw cotton was California's lead-

ing agricultural export; over $1 billion of

cotton was exported by California in

1980, accounting for 54 percent of the

nation's total raw cotton exports. The

next most valuable exports (in terms of

dollars) were the $2.3 billion worth of

machinery and mechanical equipment

exported in 1980. Aerospace products

ranked third in 1980, with a value of $1 .4

billion. California's international trade in-

creased from about $30 billion in 1977

to almost $60 billion in 1980; this re-

markable performance has left California

with little or no trade deficit.

California's leading trading area is

Asia. Over one-third of the products

shipped through the state are destined

for or originate in Asia and were valued

in 1980 at $20 billion. Japan is Califor-

nia's leading Asian trading partner, ac-

counting for almost one-half of the Asian

trade and approximately one-fifth of the

state's total international trade. Auto-

mobiles dominated the trade with Japan,

leaving California a net importer of Jap-

anese products. While all other Asian

countries were dwarfed by the Japanese

trade, they proved to be net importers of

California's products, primarily agricul-

tural.

Europe followed Asia as California's

second largest trading partner in 1980

and accounted for 18 percent of the

state's international trade. However, the

recent slumping European economies

have decreased imports from California.

West Germany is California's leading

European trade partner, with transpor-

tation equipment (motor vehicles) con-

stituting two-thirds of the trade. For the

most part, California provides West Ger-

many and the other European countries

with high-technology products, primarily

electronics and computers.
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POPULATION OF CALIFORNIA
COUNTIES, 1850-1980

1850 1900 1910

Alameda

Alpine

Amador

Butte

Calaveras

Colusa

Contra Costa

Del Norte

El Dorado

Fresno

Glenn

Humboldt

Imperial

Inyo

Kern

Kings

Lake

Lassen

Los Angeles

Madera

Marin

Mariposa

Mendocino

Merced

Modoc

Mono
Monterey

Napa

Nevada

Orange

Placer

Plumas

Riverside

Sacramento

San Benito

San Bernardino .

San Diego

San Francisco ...

San Joaquin

San Luis Obispo

San Mateo

Santa Barbara ...

Santa Clara

Santa Cruz

Shasta

Sierra

Siskiyou

Solano

Sonoma
Stanislaus

Sutter

Tehama

Trinity

Tulare

Tuolumne

Ventura

Yolo

Yuba

All Counties

3,574

16,884

20,057

323

4,379

55

1,872

450

3,647

336

1,185

643

378

580

560

3,444

1,635

8,351

1,086

9,673

8,927

10,930

12.106

16,299

2,274

5,328

1,993

20.562

4,605

2,694

1 1 .333

3,334

6.243

3.967

1.141

4.739

5,521

16.446

13,270

4,363

24,142

5,551

4.324

56.802

9.435

1.782

3.214

3.543

11,912

4,944

4,360

5,619

7.629

7.169

11.867

2,245

3.390

4.044

5,125

4.638

16.229

4.716

13.668

24,237

685

9,582

11,403

8.895

6.165

8,461

2,022

10,309

6,336

6,140

1.956

2.925

2.969

1.327

15.309

6,903

4,572

7,545

2,807

430

9.876

7.163

19.134

11.357

4,489

26,830

3,988

4.951

149.473

21,050

4.772

6.635

7.784

26.246

8,743

4,173

6,623

6,848

16,871

19.819

6.499

5.030

3.587

3,213

4,533

8,150

9,899

10,851

62,976

539

11,384

18,721

9,094

13.118

12,525

2.584

10.683

9.478

15,512

2.928

5,601

6,596

3,340

33,381

11,324

4,339

12,800

5.656

4.399

7.499

11.302

13.235

20,823

14.232

6.180

34.390

5.584

7,786

8,618

233,959

24.349

9.142

8.669

9.513

35.039

12.802

9,492

5,051

8,610

18,475

25,926

8,751

5,159

9.301

4.999

11.281

7,848

5,073

11,772

11,284

93,864

667

10,320

17,939

8,882

14.640

13.515

2,592

9,232

32,026

23,469

3,544

9,808

7,101

4,239

101,454

13,072

3.787

17,612

8,085

4,986

2,002

18.637

16,411

17.369

13,589

15,101

4,933

40.339

6.412

25,497

34,987

298,887

28,629

16.072

10.087

15.754

48,005

19,270

12,133

4.017

12.163

20,946

32,721

10,040

5,469

9.916

3.719

24,574

6,082

10,071

12.684

9.636

130.197

509

11.116

17,117

11,200

7,364

18,046

2,408

8,986

37,862

5,150

27,104

4,377

16,480

9.871

6.017

4.511

170.298

6,368

15,702

4.720

20.465

9.215

5.076

2.167

19.380

16.451

17.789

19,696

15,786

4.657

17,897

45,915

6.633

27.929

35.090

342.782

35.452

16.637

12.094

18.934

60.216

21.512

17,318

4.098

16.962

24,143

38,480

9,550

5,886

10.996

4.383

18.375

11,166

14.367

13.618

8,620

246,131

309

9,086

27,301

9.171

7,732

31,674

2,417

7.492

75,657

7,172

33,857

13,591

6,974

37,715

16.230

5.526

4.802

504,131

8,368

25,114

3.956

23,929

15,148

6,191

2,042

24,146

19,800

14.955

34,436

18,237

5,259

34,696

67,806

8.041

56,706

61,665

416,912

50.731

19.383

26.585

27.738

83.539

26.140

18,920

4.098

18.801

27,559

43,394

22,522

6,328

11,401

3.301

35.440

9,979

18,347

13,926

10,042

379,994 864.694 1.213.398 2.377.549 2,377.549
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APPENDIX A

1920 1930 1940 1950 1960 1970 1980

Alameda

Alpine

Amador

Butte

Calaveras

Colusa

Contra Costa ....

Del Norte

El Dorado

Fresno

Glenn

Humboldt

Imperial

Inyo

Kern

Kings

Lake

Lassen

Los Angeles

Madera

Marin

Mariposa

Mendocino

Merced

Modoc

Mono
Monterey

Napa

Nevada

Orange

Placer

Plumas

Riverside

Sacramento

San Benito

San Bernardino .

San Diego

San Francisco ...

San Joaquin

San Luis Obispo

San Mateo

Santa Barbara ...

Santa Clara

Santa Cruz

Shasta

Sierra

Siskiyou

Solano

Sonoma
Stanislaus

Sutter

Tehama

Trinity

Tulare

Tuolumne

Ventura

Yolo

Yuba

All Counties

344,177

243

7,793

30,030

6,183

9,290

53,889

2,759

6,426

128,779

11,853

37,413

43,453

7,031

54,843

22,031

5,402

8,507

936,455

12,203

27,342

2,775

24,116

24,579

5,425

960

27,980

20,678

10,850

61 ,375

18,584

5,681

50,297

91,029

8,995

73,401

112.248

506,676

79,905

21,893

36,781

41,097

100,676

26,269

13,361

1,783

18,545

40,602

52,090

43,557

10,115

12,882

2,551

59,031

7,768

28,274

17,105

10,375

474,883

241

8,494

34,093

6,008

10,258

78,608

4,739

8,325

144,379

10,935

43,233

60,903

6,555

82,570

25,385

7,166

12,589

2,208,492

17,164

41 ,648

3,233

23,505

36,748

8,038

1,360

53,705

22,897

10,596

118,674

24,468

7,913

81 ,024

141,999

11,311

133,900

209,659

634,394

102,940

29,613

77,405

65.167

145,118

37,433

13,927

2,422

25,480

40,834

62,222

56,641

14,618

13,886

2,809

77,442

9,271

54,976

23,644

11,331

513,011

323

8,973

42,840

8,221

9,788

100,450

4.745

13,229

178,565

12,195

45,812

59,740

7,625

132,124

35,168

8,069

14,479

2,785,653

23,314

52,907

5,605

27,864

46,988

8,713

2,299

73,032

28,503

19,283

130,760

28,108

1 1 ,548

105,524

170,333

11,392

161,108

289,348

634,536

134,207

33,246

111,782

70,555

174,949

45,057

28,800

3,025

28,598

49,118

69,052

74,866

18,680

14,316

3,970

107,152

10,887

69,685

27,243

17,034

740,315

241

9,151

64,930

9,902

11,651

298,984

8,078

16,207

276,515

15,448

69,241

62,975

11,658

228,309

49,900

13,680

18,474

4,151,687

36,964

85,619

5,145

40,854

69,780

9,678

2,115

130,498

46,603

19,888

216,224

41,649

13,519

170,046

277,140

14,370

281,642

556,808

775,357

200,750

51,417

235,659

98,220

290,547

66,534

36,413

2,410

30,733

104,833

103,405

127,231

26,239

19,276

5,087

149,264

12,584

114,647

40,640

24,420

893,560

370

9,970

81,940

10,190

12,090

404,100

17,480

29,280

368,490

17,210

105,170

71 ,030

11,710

341,100

68,300

24,100

13,560

6,011.140

40,420

146,050

5,090

50,850

90,380

8,360

2,160

197,870

65,620

21,050

708,940

56,960

1 1 ,630

303,360

502,770

15,300

501,130

1,033,380

729,180

248,850

80,670

441,490

168,520

642,160

82,410

59,290

1,980

32,980

134,030

146,550

156,700

33,350

25,450

10,040

166,150

14,060

199,270

66,040

33,880

1,071,446

484

11,821

101,969

13,585

12,430

556,116

14,580

43,833

413,329

17,521

99,692

74,492

15,571

330,234

66,717

19,548

16,796

7,041 ,980

41,519

208,652

6,015

51,101

104,629

7,469

4,016

247,450

79,140

26,346

1,421,233

77,632

11,707

456,916

634,373

18,226

682,233

1,357,854

715,674

291,073

105,690

557,361

264,324

1,065,313

123,790

77,640

2,365

33,225

171,989

204,885

194,506

41,935

29,517

7,615

188,322

22,169

378,497

91,788

44,736

1,105,379

1,097

19,314

143,851

20,710

12,791

657,252

18,217

85,812

515,013

21,350

108,024

92,110

17,895

403,089

73,738

36,366

21,661

7,477,657

63,116

222,952

11,108

66,738

134,560

8,610

8,577

290,444

99,199

51,645

1,931,570

117,247

17,340

663,923

783,381

25,005

893,157

1.861,846

678,974

347,342

155.345

588,164

298,660

1,295,071

188,141

115,715

3,073

39.732

235,203

299,827

265.902

52,246

38,888

11,858

245,751

33.920

529.899

113,374

49,733

3,426,861 5,677,251 6,907,387 10,586.223 15,650,000 19,971,069 23,668,562
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CALIFORNIA STATE PARKS^ RESERVES,
HISTORIC PARKS, AND RE6rEATION AREAS, 1981

County Area (acres) Name County Area (acres)

Total 1,005,080.45

Admiral William Standley SRA Mendocino

Ahjumawi Lava Springs SP Shasta

Ahwahnee Roundhouse Project Madera

Alamitos Beach Orange

American River Bikeway Project Sacramento

Andrew Molera SP Monterey

Angel Island SP Marin-San Francisco

Annadel SP Sonoma
Ano Nuevo SR San Mateo

Antelope Valley California Poppy

Reserve Kern

Anza-Borrego Desert SP Imperial-San Diego .

Armstrong Redwoods SR Sonoma
Asilomar SB Monterey

Atascadero SB San Luis Obispo

Auburn SRA Placer

Austin Creek SRA Sonoma
Avila SB San Luis Obispo

Azalea SR Humboldt

Bale Grist Mill SHP Napa
Bean Hollow SB San Mateo ..

Benbow Lake SRA Humboldt ....

Benicia Capitol SHP Solano

Benicia SRA Solano

Bethany Reservoir SRA Alameda

Bidwell Mansion SHP Butte

Bidwell River Park Project Butte

Big Basin Redwoods SP Santa Cruz .

Bodie SHP Mono
Bolsa Chica SB Orange

Border Field SP San Diego ..

Bothe-Napa Valley SP Napa

Brannan Island SRA Sacramento

Burton Creek SP Placer

Butano SP San Mateo ..

Calaveras Big Trees SP Calaveras-Tuolumne

Candlestick Point SRA San Francisco

Cardiff SB San Diego

Carlsbad SB San Diego

Carmel River SB Monterey

Carnegie Cycle Prk. Project San Joaquin,

Alameda

Carpinteria SB Santa Barbara

Caspar Headlands SB Mendocino

Caspar Headlands SR Mendocino

Castaic Lake SRA Los Angeles

Castle Crags SP Shasta-Siskiyou

Castle Rock SP Santa Cruz

Caswell Memorial SP San Joaquin

Cayucos SB San Luis Obispo

China Camp SP Marin

Chumash Painted Caves SRA Santa Barbara

Clay Pit SVRA Butte

Clear Lake SP Lake

Colonel Allensworth SHP Tulare

Columbia SHP Tuolumne

Colusa-Sacramento River SRA Colusa

Corona del Mar SB Orange

Crystal Cove SP Orange

Cuyamaca Rancho SP San Diego

D.L Bliss SP El Dorado

Del Norte Coast Redwoods SP Del Norte

Dockweiler SB Los Angeles ...

Doheny SB Orange

Donner Memorial SP Nevada-Placer

Drum Barracks Project Los Angeles ...

45.22

9.61

0.90

54.79

4,785.88

757.71

4,913.31

1,191,74

1,744.90

522,317.93

680.00

105.44

75.07

Not available

4,235.59

10.01

30.00

0.75

44.00

625.58

0.86

367.04

Not available

5.65

180.00

15,647.04

320.00

164.32

679.80

1,915.86

33570

1,781.29

2,186.49

5,993.77

12.65

24.52

13.56

106.10

1,539.82

50.39

2,95

2.70

2,409.63

6,217.70

2,644.62

258.12

15.63

1 ,478.00

7.50

564.94

234.84

272.56

66.50

30.28

24,623.82

1,236.93

6,375.02

90.88

62.02

352.53

0.55

Dry Lagoon SP Humboldt

Durham Ferry SRA San Joaquin

El Capitan SB Santa Barbara

El Matador Beach Project Los Angeles ...

El Pescador Beach Project Los Angeles ...

El Presidio de Santa Barbara SHP .... Santa Barbara

El Pueblo de Los Angeles SHP Los Angeles ...

Emerald Bay SP El Dorado

Emma Wood SB Ventura

Empire Mine SHP Nevada

Folsom Lake SRA El Dorado-Placer-

Sacramento

Forest of Nisene Marks SP, The Santa Cruz

Fort Humboldt SHP Humboldt

Fori Ross SHP Sonoma
Fort Tejon SHP Kern

Franks Tract SRA Contra Costa

Fremont Ford SRA Merced

Fremont Peak SP Monterey-San

Benito

Garcia Property Santa Cruz

Gaviota SP Santa Barbara

George J. Hatfield SRA Merced

Governor's Mansion Sacramento ....

Gray Whale Cove SB San Mateo

Grizzly Creek Redwoods SP Humboldt

Grover Hot Springs SP Alpine

Half Moon Bay SB San Mateo

Hearst San Simeon SHM San Luis Obispo

Hendy Woods SP Mendocino

Henry Cowell Redwoods SP Santa Cruz

Henry W. Coe SP Santa Clara

Hollister Hills SVRA San Benito

Humboldt Redwoods SP Humboldt

Hungry Valley SVRA Los Angeles,

Ventura

Huntington SB Orange

Indian Grinding Rock SHP Amador

Jack London SHP Sonoma . ...

Jedediah Smith Redwoods SP Del Norte ..

John Little SR Monterey .

Jug Handle SR Mendocino

Julia Pfeiffer Burns SP Monterey ..

Kings Beach SRA Placer ...

Kruse Rhododendron SB Sonoma

Lake del Valle SRA Alameda

Lake Elsinore SRA Riverside

Lake Oroville SRA Butte

Lake Perris SRA Riverside

Lake Purisima Mission SHP Santa Barbara ...

Las Tunas SB Los Angeles

Leo Carrillo SB Los Angeles

Leucadia SB San Diego

LA. County Riding & Hiking Trails

Project Los Angeles

Little River SB Humboldt

Los Angeles State and County

Arboretum SR Los Angeles

Los Bancs Creek Project Merced

Los Encinos SHP Los Angeles

Los Osos Oaks SR San Luis Obispo

MacKerricher SP Mendocino

1,036.45

132.84

15.46

10.23

1.53

5.42

592.59

115.86

788.19

17,717.86

9,959.59

11.78

819.34

205.38

3,515,52

114.00

244.23

144.41

2,775.52

46.50

None given

3.10

234.25

538.54

380.43

149.08

611.20

4,082.45

13,119.26

3,321 74

47,728.70

135.79

981.97

9,188.05

21.00

732.94

3,543.50

7.74

317.00

3,344.59

2,954.40

12,069.27

5,239.98

966.82

2.40

1,601.82

10.60

1.76

112.36

111.00

2,475.00

4.73

85.10

1,582.03
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APPENDIX B

County Area (acres) County Area (acres)

Mailliard Redwoods SR
Malakoff Diggins SHP
Malibu Creek SP
Malibu Lagoon SB
Manchester SB
Manhattan SB
Manresa SB
Marina Beach Project

Marshall Gold Discovery SHP
McArthur-Burney Falls Memorial SP
McConnell SRA
McGrath SB
Mendocino Headlands SP
Mendocino Woodlands Project

Millerton Lake SRA
Montana de Oro SP
Montara SB
Monterey SB
Monterey SHP
Montgomery Woods SR
Moonlight SB
Morro Bay SP
Morro Strand SB
Moss Landing SB
Mount Diablo SP
Mount San Jacinto SP
Mount Tamalpais SP

Natural Bridges SB
New Brighton SB

Ocotillo Wells SVRA
Old Sacramento SHP
Old Town San Diego SHP
Otterbein SRA

Palomar Mountain SP
Patrick's Point SP
Paul M. Dimmick WC
Pelican SB
Pescadero SB
Petaluma Adobe SHP
Pfeitfer Big Sur SP
Picacho SRA
Pio Pico SHP
Pismo Dunes SVRA
Pismo SB
Placerita Canyon SP
Plumas-Eureka SP
Point Dume SB
Point Lobos SR
Point Mugu SP
Point Sal SB
Pomponio SB
Portola SP
Prairie Creek Redwoods SP
Providence Mountains SRA

Redondo SB
Red Rock Canyon SP
Refugio SB
Reynolds WC
Richardson Grove SP
Rincon Point Project

Ritter Canyon SRA
Robert Louis Stevenson SP

Robert W. Crown Memorial SB
Royal Palms SB
Russian Gulch SP

Mendocino 242.00

Nevada 2,700.28

Los Angeles 4,008.30

Los Angeles 75.81

Mendocino 1,098.15

Los Angeles 44.33

Santa Cruz 68.28

Monterey 130.80

El Dorado 263.28

Shasta 768.05

Merced 74.26

Ventura 294.52

Mendocino 346.71

Mendocino 720.00

Fresno-Madera 6,552.52

San Luis Obispo 7,328.23

San Mateo 12.60

Monterey 13.56

Monterey 7.39

Mendocino 1,142.36

San Diego 13.65

San Luis Obispo 2,035.43

San Luis Obispo 33.81

Monterey 54.58

Contra Costa 12,557.51

Riverside 13,515.93

Marin 6,217.45

Santa Cruz 65.17

Santa Cruz 93.67

San Diego 14,531.71

Sacramento 14.42

San Diego 13.04

Los Angeles 580.00

San Diego 1,897.38

Humboldt 632.11

Mendocino 11.81

Del Norte 5.15

San Mateo 162.77

Sonoma 41.16

Monterey 821 70

Imperial 4,881.36

Los Angeles 3.42

San Luis Obispo 851.35

San Luis Obispo 1,331.16

Los Angeles 341.72

Plumas 6,749.14

Los Angeles 64.29

Monterey 1,324.58

Ventura 14,979.53

Santa Barbara 48.93

San Mateo 101.53

San Mateo 2,010.76

Del Norte-Humboldt 12,544.32

San Bernardino 5,250.46

Los Angeles 26.05

Kern 3,978.81

Santa Barbara 155.24

Mendocino 375.00

Humboldt 872 02

Santa Barbara-

Ventura 3.25

Los Angeles Not available

Napa-Lake-

Sonoma 3,177.78

Alameda 130.60

Los Angeles 18 07

Mendocino 1,300.37

Saddleback Butte SP
Salinas River SB
Salton Sea SRA
Salt Point SP
Samuel P. Taylor SP
San Buenaventura SB
San Clemente SB
San Elijo SB
San Gregorio SB
San Juan Bautista SHP
San Luis Reservoir SRA
San Onofre SB
San Pasqual Battlefield SHP
San Simeon SB
Santa Cruz County Trails Project

Santa Cruz Mission SHP
Santa Monica SB
Seacliff SB
Shasta SHP
Silver Strand SB
Silvenwood Lake SRA
Sinkyone Wilderness SP
Smithe Redwoods SR
Sonoma Coast SB
Sonoma SHP
South Carlsbad SB
South Yuba River Project

Standish-Hickey SRA
State Indian Museum

Stone Lake Project

Sugarloaf Ridge SP
Sugar Pine Point SP
Sunset SB
Sutter's Fort SHP

Tahoe SRA
Tao House Project

Thornton SB
Tomales Bay SP
Topanga SP
Topanga SB
Torrey Pines SB
Torrey Pines SR
Trinidad SB
TuleElkSR

Turlock Lake SRA
Twin Lakes SB

Van Damme SP

Watts Tower Project

Weaverville Joss House SHP
Westport Union Landing SB
Wilder Ranch SP
Will Rogers SB
Will Rogers SHP
William B. Ide Adobe SHP
William Randolph Hearst

Memorial SB
Willowbrook SRA
Woodland Opera House SHP
Woodson Bridge SRA

Zmudowski SB

Los Angeles 2,874.87

Monterey 245.94

Riverside-Imperial ... 17,899.65

Sonoma 4,444 52

Marin 2,708.41

Ventura 113.51

Orange 109.89

San Diego 38.59

San Mateo 171.60

San Benito 6.12

Merced 23,551.00

San Diego 3,036.00

San Diego 10.70

San Luis Obispo 541.38

Santa Cruz 125.21

Santa Cruz 1.16

Los Angeles 49.15

Santa Cruz 85.35

Shasta 13.24

San Diego 427.72

San Diego 2,201.00

Mendocino 3,576.15

Mendocino 622.22

Sonoma 3,770.57

Sonoma 63.62

San Diego 134.62

Nevada 860.02

Mendocino 1,020 11

Sacramento Included in

Sutter's Ft.

Sacramento 1,089.55

Napa-Sonoma 2,261.71

El Dorado 2,011,03

Santa Cruz 323.93

Sacramento 5.80

Placer 56.51

Contra Costa 13.19

San Mateo 49.70

Mann 1,830.54

Los Angeles 9,180.70

Los Angeles 31.21

San Diego 41.23

San Diego 1,082.37

Humboldt 15867
Kern 945.66

Stanislaus 408.00

Santa Cruz 109.85

Mendocino 2,162.94

Los Angeles 0.11

Trinity 3.23

Mendocino 40.95

Santa Cruz 61.38

Los Angeles 78.59

Los Angeles 189.52

Tehama 2.91

San Luis Obispo 8.14

Los Angeles 40.09

Yolo 0.26

Tehama 413.54

Monterey 176.41

SB: State Beach.
SP: State Park
SR: State Reserve.
SHM: State Historical Munument
SHP: State Historic Park.

SRA: State Recreation Area.
SVRA: State Vehicular Recreation Area
WC: Wayside Campgrounds
"Classified units not yet under the

Department of Parks and
Recreation's management.

Department of Parks and Recreation
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LAND AND WATER AREAS OF
CALIFORNIA OOUNTIES

APPENDIX

Water area " Land area = Total area ^

County Acres ' Square miles Acres Square miles Acres Square miles

Total 1.356.780 2.120.5 100.206.720 156.573 101.563.500 158.693.2

Alameda 59,150 92.4 469.120 733.0 528.270 825.4
Alpine 2.310 3.6 462.720 723.0 465.030 726.6
Amador 5.290

1.170

8.3 379.520 593.0 384.810 601.3
Butte 1.8 1.064.320 1.663 1 ,065.490 1.664.8
Calaveras 6.010 9.4 657,280 1,027.0 663,290 1,036.4

Colusa 1,820 2.8 737,920 1,153.0 739,740 1.115.8
Contra Costa 40.920 63.9 469.760 734.0 510.680 797.9
Del Norte — — 641.920 1,003.0 641,920 1,003.0
El Dorado 58.080 90.8 1.096.960 1.7140 1.155.040 1 .804.8
Fresrw 21.860 34.2 3.816.960 5.964.0 3.838.820 5,998.2

Glenn 1.280 2.0 842.880 1.317.0 844 160 1,319
Humtwldt 16.970 26.5 2.286.720 3.5730 2.303.690 3,5995
Imperial 200,580 313.4 2,741.760 4.284.0 2.942.340 4,597.4
Inyo 4,400 6.9 6.458.240 10.091 6.462,640 10.0979
Kern 11,720 18.3 5.217.280 8,152.0 5,229,000 8 170 3

Kings 25,990 40.6 89a800 1.395.0 918,790 1,435.6
Uke 45.120 70.5 803.840 1.256.0 848.960 1.326.5
Lassen 91.700 143.3 2.910,080 4.547.0 3,001,780 4,690.3
Los Angeles 12.330 19.3 2.598,400 4.060 2.610.730 4.079.3
Madera 2.000 3.1 1.372.160 2.1440 1.374,160 2,147.1

Marin 43.500 68.0 332.800 5200 376,300 588.0
Manposa 3.490 5.5 931.200 1.455 934.690 1,460.5
Mendocino 2.360

16.450

3.7 2.244.480 3.507.0 2.246,840 3,510.4
Merced 25.7 1 268 480 1.982 1.284,930 2.007,7

4,340.4Modoc 158.990 248.4 2.618.880 4.092.0 2,777,870

Mono 48.030 75.0 1.937.920 3,028.0 1,985,950 3,103.0
Monterey 70 1 2.127.360 3.3240 2.127.430 3.324.1
Napa 24.890 38.9 485.120 758.0 510,010 796.9
Nevada 9.090 142 625.920 978 635.010 9922
Orange 1.960 3.1 500.480 782.0 502,440 785.1

Placer 52.780 82.5 911.360 1,424.0 964,140 1,506.5
Plumas 30930 48.4 1 644.800 2.5700 1.675,780 2.6184
Riverside 42.260 66.0 4.593.280 7,177.0 4,635,540 7,243.0
Sacramento 20.660 32.3 629.120 9830 649.780 1.015.3
San Benrto 710 1.1 893,440 1,396.0 894,150 1,397.1

San Bernardino 21,120 33.0 12.883.840 20,131.0 12,904,960 20.164.0
San Diego 16.360 25.6 2.723.200 4.2550 2.739.560 4.280.6
San Francisco 29.500

17.420

46.1 28.800 45.0 58.300 91.1
San Joaquin 27.2 901.760 1 .409 919.180 1.436.2
San Luis Obispo 6.560 10.2 2.122.240 3.316.0 2,128,800 3,326.2

San Mateo 49,130

4.260

76.8 290.560 454.0 339.690 530.8

2.7447Santa BartDara 6.7 1 .752.320 2.7380 1 .756.580
Santa Clara 8.880

400

33.420

380

4.030

28.930

11.900

13.580

20.260

4.390

11,960

8.040

1.340

13.9

0.6

833.280 1 .302.0 842.160 1,315.9
Santa Cruz 280.960 439,0 281.360 4396
Shasta 52.2 2.430.720 3.798.0 2.464,140 3,850.2

1.0

6.3

45.2

Sierra 613.120 958.0 613,500 959.0
Siskiyou 4.039.680 6.312.0 4.043.710 6.318.3
Solano 529.280 827.0 558,210 872.2
Sonoma 18.6 1.010.560 1.579.0 1.022,460 1.597,6
Stanislaus 21.2 960,000 1.500.0 973,580 1,521.2

Sutter — 388.480 607.0

2.9760

388.480

1.904.640

607.0

2.976.0Tehama — 1.904.640

Trinity 31.6

6.9

2.042.240 3.191,0 2,062,500 3,??? 6

4.844.9Tulare 3.096.320 4.8380 3.100.710
Tuolumne 18.7

12.6

2.1

1.455.360 2.274.0 1,467,320 2.292.7

1.184,640

661.760

Ventura 1.851.0

1.034

1.192.680 1.863.6

Yolo 661.760 1.034

Yuba 407,680 637.0 409.020 639.1

- Components for counties rounded to nearest 10 acres and tenths of square miles. Sources: California Regional Framework Study. Base year 1965. Prepared by California Regional Framewon< Study
Commrttee for Pacific Southwest Inter-Agency Committee Water Ftesources Council. Department of Mater Resources
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CALIFORNIA CLIMATE
STATIONS/DATA

APPENDIX D
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LOS ANGLES. CA CIVIC CENTER I I a*' 14' W

trenes havK be«n exceeded .

MOUNT SHASTA, CA FOREST SERVICE BLDG. 41° 19' N 122° 19' W
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24 houra 6.12

ing vMl coaparablc •zpoaoras. Annual exCT'
« 17 in Janaary 1937 and •*rliarr autUi^K

i

in Sept««b«r 1918: m^xiMim aonUtly anowfall 15.0

bav« te«n exc««d«d at o
itlilr pr*ctpitact.oG 20.71

January 1937 and •

[•) Lt«9til of rvcertf. ywrt. tKrouqft t^e

c«rr«Mt year tfitesi en«««lsc motmt.

based ON Umttrj d«U-
(6] n' am «tovc »t ilaskiM tUtions.
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' cMM 0* lUlple
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SACRAMENTO, CA EXECUTIVE AIRPORT 38" 31' N 121° 30- W
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63
69

66

7S

6>

16

\'.l

9.1
3.6

1.5

2i5
6.3

22

>

12
16

29
26
21
16

163

22

9

9

•

>

19

22

16
13
19
10
10

13
16

117

11

10

.0

36

X

2

2

13

1

1

2

36

21

36

21
13

16
29

136

196.9
692.6
• 90.5

992i2
•92.

«

"\'\
69.!3
•96.6

•93.3

from existing and contparab
temperature -8 in December

nuary 1916.

OAKLAND, CA INTERNATIONAL AIRPORT 37° 44- N 122° 12- W
Terriperaturej 'F

mal
Precipitation m inchei

humid.tv PCI
W.nd

1
i
1
•

1

..
Mean number of dayi Anr.,i

N„™i E Water erjuivalcnt Snow. Ie« pellvti

1 1

10

oca

1 1
I I

16 22
1
' 1
* E

fc

Fa^etmi.

1?
8 i

li

SunriM to lunwi

iIm
1 h
l|fi

MTr"""','
preMure

£
%

> 1
5? 5 f

1
Z 11 : it 1

r

f

•

o
II
• 1S E

I

i
c

s is
£ c 1 11 1 1? 1 If

1

: : ll j

Is
1

5

X 1:

ii h Si
1.

•o« mil

5
a

D

96.9
98.0
60.2
62.8

68i5

7oi2
72.3

92. «.

99.2

50.7

69.6

102

107

1962

1952

I960

1962
1932
1961

1958

23

1935
1935

1931
1930

506

350
270
193

•

59
135
291
66«

21

16

6.03
2. (3
2.32
1.56
0.59

0.01
0.03
0.18
1.06

3i57

6^

• .»0
• ••9

6)60
3.62
1.21

0.80
0.76

• 156

lli29

1967
1969
1956
1963
1957

1976
1976
1959
1962
1973
1955

JEC

66

0.29
0.02

0.00

0.00
0.00
0.00

oi28

0.00

1976
1953
1956

i;"
1999

1971
1973
1976
1966
1933
1979

Sep
1976

3.38

l.iS

iii!
3.23
5.65
2.67
3.21

5.69 ?'9l2

66

1.0

0.0
0.0

0,0
0.0
0,0

1971

1932

FE8
1976

1.0

oio

oio

oi2

1971
1976
1976

1932

FEB

13

3

82

bS

89

87
88
83
81

• 2

13 13Jl3

63176

68|86
66] 86
69 81
63178

70|79

67|80

29

!i?
9.5
10.0
10.0

oio
7.8
6.8
6,3
6.9

21

SE

E

28

46
69
65
35
38
62

28
29
33
63
66
68

;•
1966
1953

1960
1969
1990

1959
1950
1992
1951

Fr8

33

6.2

66

10

13
15

17
19

11

66

10
11
10

11
12
10

8

112

19
13

105

66

11
10

1

10

63

68

16

13

1

1> 13 13

10l7i3

1019i5

RED BLUFF, CA MUNICIPAL AIRPORT 40° 09- N 122° 15' W

.

Normal

Deveedan

Preeipilatmn in inchei
humxliTv pet

Wind
1 £

Mean number otdays AireraV

Normal E>in™ SeaeU'F Water egunralet>t Snow, Ice pallets

1

06

1 1

10 16

1

22

Fsiitast mile

;i
Swnnw to ur-t

fi?i

Iwmtmrwtvm'f

£
s ll

£

1 II 1 ll 1

r

1 1 II 1

1 >
E £

II 1 1 ll i H 1

1

If ll If 1 1 li 5 If I

Is

f! 1

5|
Is

1' ikli It

Ele>

393

la, 32 32 • 2 >2 12 32 12 32 12 32 32 32 15 32 32 32 32 12 32 32 32 32 32 32 32 32 32 32 6

93.6 36.7 79 20 1975 616 6.68 8.63 1996 0.22 > 05 11,6 1950 9.9 1990 80 72 99 77 99 SF 1992 6.6 ,7 11 , a t a p 1008.3
,967 1969 3.17 11.38 958 2,5 1969 1.5 1962 51 9.3 \f 1956 2 3 1006.1

63.8

8oi6
61,7

92
98
108
116

M60
1967
1990
1990 li

1967
1970
1992

366
218

•

93
139
323

2.91
1.79

8.33
9.79

li26

1969
1968
1956
1961

oio5

oioo

2i26
8,0

0,0
0,0

197,
8.0

oio

1976
1979

;: Vo

66|67
15 58
28|50
21,61 38

St

St

S

1953
1961
1973
1967

9i3
19

11

I

1

1

2

2 J 16

1 1003.2
1003.8

997i7

98.0 66.6 119 1972 52 1966 ' 596 0.06 69 976 0.00 62 0,0 0,0 90 10 18I37 8.0 38 1666 ,., 1 „ 28 „ 999.3

78i3
66.0

38.1

118

'.0*

81

!950

!9«9
J99B

buL

!i

1971
1966
1975
1972

l*N

! 309
62

1
82

339
977

0.18
0.31
1.17
3.09
3.91

1.56

6i8o
8.62

1965
1957
1957

1952

oioo li92
2.57
6.00

»DV

0,0

1,9
10,7

1971
1955
1972

J»N

0.0
0.0

1.9
9,2

1999
1972

J6N

92112120 39
92 36121 62
62 66 32 56
75 61 50 70
.172

61J7.

8.9

30
90
68
96
60

Sa
ME
SE
SE
SE

1961
1969
1962
1970
1992

OCT

iis ii 10

1

i

29

1

1000.1
1000.0
1003.6

1009i2

^972 20 f»7J 2688 1906 22.06 11.18 ^951 0,00 p[976 6.00 1996 11,

t

1950 9.9 1990 69 n 97 8,8 5SE 68 SE 1962 '• .5 117 89 119 70 1 10 18 99 • 22 " 1003.2

(•) Ltn9th Oi

(b) 70* a«) .

ycari. through I

FASTEST MILE HIND - SpMO <

In c»i» Of wltlple

:hrou9h 1963,

:«fit of d«Qre«s cloctaili

10 Indicates c«1m.

S Broken record. Sumsr

C Through 1964.
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SACRAMENTO, CA EXECUTIVE AIRPORT 121° 30' W

W>Ur agufntom

If II

Snow, lot cw4l*fi

Jf li

II

III

1.9 101 lt»

15.1 'J H6

tO.> tl' '<«!

>.i:

IT. J?

1020.9
1011.

>

1019.9
1019.6
1012.9
1011.

1011,2
1011.1
1011.9
1019.1

pAr&blc axpoau

in April IStO.

SANDBERG, CA TOP OF BALD MOUNTAIN 118° 44' W

T^.«,™.V
D.gn.(lni

Pi«ip »,„,n .^ RaMra*

humrttv pet
Wind

f

1

i

f
Mnnn.-«o.p." ^

»»™, E.™. Snow, la p*llctB

1
3
I 1

1

!

J!

f—.».. i

il

Sunns B xnat
SI M..

luna *F
"TT"

Ibl 1

1

1

ll li

>

i ll 1

r

1 1
f
i
z

Jl
3 1 1

If
1

1 C

1 if 1

1 t

i
>

" 10

..oca*

."
22

ll

II 1!

1
!!

6
1 11 1 II 1

°1
^5 ii III! ^i ^1 h It 6929

111 «2 .2 »2 62 6> 1 6 6 .9 .|a 90 16 21 21 27 .0 .0 60 62 .2 92
1

92 62 -' « '

.«,» )3>f »0.2 71 f" » HJ7 2.19 10.62 6».0 1995 >a,9 1999 91 96 92 99 17.0 CNf 66 20 1969 9.1 11 6 • 10 19 662.7
33*3 »2.2 72 1962 6>( 2. (a U.J6 0.02 .•7 97.0 19«4 x.o 1946 96 91'57 16.6 N 77 92 1960 9.2 11 6 •

l\:l

«1.6
>«.2
99.

J

79lo

9i!l

«0
19

102
102

<

1<66

»991
i»72

1»90

19
22
26

71

1971
1971
196*
1967

19»0
196S
i9«a
1971

66>

2«l
lie

10
»

212

216
291

1.19

0.29

o!o6
0.21
0.9>

1. 13

0.»9

,9»1

1961

1969

0.00
0.00
0.00

o!oo
0.00
0.00

1972

1992

1971
1976
1967

2.97
2.01
0.66

0.69
0.62
2.61
1.66

9l!2

0.0
0,0

1,0

1992

1992
19*9

21.9
19.0
9,9

o!o

1992
1999
1966

1991
1969

9a

62
63

99

91|62
91i6«
69 96
97|90

2,],9
90 69

19!9
19.1

12.

a

i

99
66

66
60
69
99

96

96
99
36

1997
1997
1959

1961
1976
1979
1967

1

1

2

I

1

I

1

a62.1
662.0
a6».9

•66,2
a69.9
•69,2
§69.9

U:i
<•.] ao

72
1»99
1»J7

21 901 ° 2.09
1.99 10.26

0.00 1962
1962

16,1
•9,2

196«
1971 26.0

1966
62 99 99 16.6

ml
ENC

62
99

96 1963
1966

m
9.1 12 t • 10 11 •66.7

Y« «3.t »6.1 99.0 [l02 E»j« » [l937 »»27 loo 11.97 lll.lt ^971 0.00 |l97« 6.67 1970 6«.0 1999 9a.

9

1999 96 ** * 99 19.9 NN> 92 I960 60 ' * " 20 "

SAN DIEGO, CA LINDBERGH FIELD 117° 10- W

Wnar aquivatoni

ii

ill? I
1 1 ^

sl Ui
-?'

6.26 1961
9.60 1976
9.69 1961

1.9
201
169

0.01
0.07
0.13

16 1.29
1.79

722 9.69

.00 1946 0.2a

.00

.00 1970 o!a9

.00 1966

.00 1967 1.20

.00 1996 2.66

.01 1699 9.07

.00
lUC
1670 9.07

conparable oxpoa

SAN FRANCISCO, CA INTERNATIONAL AIRPORT 37° 37' N 122° 23' W

T8mpef»tur« F recc f.I«n ,r n*» Rctetivc »nP
f

M6W1 numte, of dsyi A.«n,.

«
Nomal Eitrttma*

Bae a 'F Wi»f equiviter« FantBi mila 3 s Sunria to .n» ,
1 1

s TOTOWiIum *"

"'"T'"

IIII
1

1

1
ll i tj

Mi«
1 M "

Ibl 1

I Eie*

1 1 ^ 1,.-

ll

? ? 1 £ M fi u 11 ft 1 |2
>S « 1? 1

-*°
1.?, 1, ^ i' IS

1 ll s i 1 n : : i ^ 1 11 I s i > i\ » II s i E
s (Local Irmel i E

ii h 5 1 5 ll li i k - h 1 l.i 8l|fcl bl b*: m4l

... 69 69 69 .9 69 69 49 17 17 17'l7 49 96 27 27 » 49 69 69 .9 49 •9 99 17
i

17 1' 17 6

99.9 I9«a 6.97 10.63 1967 0.91 1«4H 6.96 1967 1.5 1962 1.9 1962 66 66 a 1 7.1 Na 96 16 1963 6.1 9 14 11 . . 2 1020.9

6l!o
69.

a

'1.2
99.0

7a
99

106

III',
19*7
1976
i961

29
90

96

1929
1929
1929
1992

966
372
291

la

2)96
1.99

0.01

iiii
1996
1997
1967 0.00

0.00

iiii

2.31
2.U
2.66
1.96
0.69

0.23

1996
1997

0.0

1976
1976

0.0

1976
1976

ai

69

62|76
6OI77

551 1'o

61 63

a.

9

10.9
12.1
19.2

19.9

r
92

46

36

26

I960
1967
1999
1969
1969

1950

sia

10
11

2}

10
12

9

10

:

s

1017.1
1015.2
1019.9

71.6 96.1 69.0 9a 0.03 0.66 976 1974 0.36 1976 0,0 0.0 87 67 62
'
63 . 12.8 NH 36 27

1
1974 3.3 19 3 • • 1014.6

96.9 66.1 103 1971 16 1929 66 39 0.16 2.30 1999 1975 2.30 1999 0.0 0.0 84 66 99 78 11.0 NH 38 28
'
1966 3.1 16 9 • 1 1019.6

70.9 61.0 99 1929 197 0.9B 7.30 962 L466 3. 74 1962 0.0 0.0 81 68 99 76; 9.2 HNH 44 29 1
1950 4.0 16 6 * • 0' 1016.1

69.9 67.2
62.9

99.9 69
69.7 79 199»

29
20

1931
1932

PEC

291
676

2.29
9.9i 12.90 1999

lEC

0.21 1979
2.39

...

1932 1.0 1932 S9 78,6y' 6:1 ""- ''

"ir
6!o

U 10
10 • • » ' 1020.7

Y« 69,1 66.7 96.9 106 ^961 20 ^992 3062 loa 19.93 12.90 ^999 0.00 [1990 6.9a 19.7 1962 10,9 Nil 9a 1969 *' 109 100 62 • 2 I' • " 3 " 1016.7

{«) Lffigth <

b«sed 01

(b) 70° and PREVAILING WIND DIRECTION -

tfINO OIRECTIOf NuneraU t(

FASTEST MILE KIND - Speed li

I through 1963-
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CALIFORNIA PATTERMS: A QEOQRAPH ICAL AN D H I STO RICA L AT LAS traces

the changing patterns of California's human and physical landscape from geologic for-

mation to the present day. One hundred twenty-five new maps take you on a colorful tour

through Spanish missions and Mexican ranchos, teeming Gold Rush towns and frontier

villages, massive irrigated farmlands of the Imperial Valley, and fast-paced metropol-

itan areas.
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CALIFORNIA: THE GEOGRAPHY OF DIVERSITY

by Crane Miller and Richard Hyslop

This lively account of the geography of California shows how the landforms, climate, and

natural resources have played an integral role in making California the unique state it is

and how California's geography is shaping its future. A perfect companion to our Califor-

nia atlas.
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