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The year  2000 has many mean ings for the people of Cal ifornia .  Aside 
from the celebrat ion and cerebrat ion occasioned by the end of the cen
tury and the  m i l lennium, i t  is the sesquicentenn ia l  of the s ta te. lt is 
fi t t ing t hen tha t  a mong the numerous chronologica l  an<1 lyses and 
rosters of  greatness accompanying the passage of the twen t ieth century, 
we reflect on Cal i fornia and what kind of place i t  has become. Although 
many scholars, pundits ,  and personal i t ies have included Cal ifornia i n  
their local  a n d  regional  reviews, there has been l i t t le  at tent ion t o  the 
historical  geography of the state's human legacy. With this a rt icle we 
hope to  begin the remedia t ion of that deficiency. 

We h ave chosen to present the fifteen events that  have most affected 
the human landscape of Ca l i fornia .  The geographic concept " l andscape" 
means the  visual " look of the land" as used by the Gern1,1n geogra pher 
Otto Sch luter and defined for American geographers by Cilrl Sauer 0925) 
i n  h is semina l  a rt icle "The Morphology of the landscape:· Indeed, Sauer 
began a t rad i t ion of cul tura l landscape study that shaped much of twen
t ie th century cultura l geography in the Uni ted States. Lowentha l  and 
Prince (1964) provided the best expression of the approilch used in this 
a rt ic le wi th the ir  defin i t ion of the lanclscil pe ilS a pa l im psest in "The 
Engli sh Landscape:· Humans have inhabited Cal i forn ia  for ill least 1 50 
centuries, possibly more. Eilch generat ion h,ls a ltered the l andscape. 
However, a l l  but the fi rs t began from a base of earl ier humiln  modifica
t ion.  Some changes came close to sweeping ilway earl ier pat terns. Not 
one completely erased those pa tterns. The cumulat ive effect of thei r 
act ivit ies has a l tered and humiln ized the appearance and the substilnce 
of the  s ta te's d iverse na tura l environments .  These chilnges can be 
detected at any sca le, from the pedest rian's viewscilpe to the Cal ifornia 
fi l med from the space shuttle. 

The human i mpact on the landscape is apparent in both what i s  present 
in a scene and what is absent .  Cit ies, roads, farm fields, il nd channeled 



streams a re deliberate i mpos i t ions. The legacy of human error and 
i mprovidence is a lso evident .  Vegeta t ion change stems from accidental  
in troduction of exot ics or indirectly from a l tera t ion of the fauna  as wel l  
as from burning and clearing. Even the persistence of a vegetat ion com
muni ty often reflects del iberate decis ion to  preserve selected resources. 

Geographers do not often usc speci fic "events" to expla i n  the l andscape 
and the hum<m agency acting upon it . However, it can be a useful 
heuris t ic  device. In the cen turies of cont inuous human activ i ty in Cal i
fornia ,  certa in  processes have had the greatest cumulat ive i mpact. We 
choose to identify the fi fteen punctuat ions of the sta te's t imel ine tha t  
began the  most in fluen t ia l  processes. Where a process such as the use 
of automobi les began elsewhere, we have genera l ly  chosen i ts a rrival i n  
Cal ifornia a s  our event . These processes, i n  turn, spawned related but 
independent processes and exerted both d i rect and i nd i rect i mpacts. 
Thus, the a rrival of the automobi le d i rectly set off the processes of l a rge
sca le road bui lding, oi l  dri l l i ng, expansion of tour i sm, and the remaking 
of urban places. Indirect ly, pol lut ion from cars has i mpacted na tura l  
scenes by harm ing vegetat ion from the coast l ine to the Sierra Nevada 
and beyond. 

One of the difficul t ies in  choos ing fi fteen events was decid i ng whi ch 
stand apart from the ongoing in tertwined processes of human occupa
t ion .  One could argue !h il t  the arrival of humans was the ma in  event  
and the  rest fol lowed as a mat ter of  course. In each event we t ry to show 
a compel l ing break from the trend of human act iv i ty and elucidate i t s  
d i rect and derivative processes. Thus, the establishment of wi lderness 
areas in  the state does not stand apart . I t  resul ts from the creat ion of 
nat ional  forests ilnd the pol icies of land management tha t  evolved to 
protect and use them. Alternat ively, some forms of i rrigat ion preceded 
the Span ish, but the Wrigh t Irriga t ion District Act enabled projects on a 
sca le so pervilsive that it serves ilS separate event and process. 

Why fi fteen events? There is a precedent  for the number. H istorian  
Rockwell D. Hunt  ( 1 958), in  four  consecut ive numbers of the Soul/rem 
Crrlifomin Quarterly, publ ished 'The F ifteen Decis ive Events of Ca l i forni a  
H i story' He expla i ned that he bc1sed the number on Si r Edward Creasy's 
Tire Fiftem Decisi11e Battles of tire World Jrorrr Maratlrorr to Waterloo 0 85 1 ). We 
concur wi th Hunt's statement tha t :  

Cert,linly there is n o  m,1gic in the number fifteen-it i s  simply a convenient 
number thilt h,ls been suggested by Creasy; large enough to afford a respert
<lble vnriety of philses in humiln events, sufficiently smilll to ilvoid the pitfillls of 
pilrticulilrism (41. 

We hope to sat isfy two ends wi th th is essay. First ,  we rei tera te tha t  th i s  
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is not a defi n it ive statement .  Instead we hope th i s  i s  the beginn ing of a 

scholarly debate. Most l ikely, everyone who reads th is wi l l  d isagree with 
at least one or two of our choices. We encourage a l l  to cha l lenge our 
analysis a nd, in so doing, fu rther h istorical geographic inquiry abou t 
the Golden State. Second, th is a rt icle may serve as a ready paradigm for 
teach i ng geography a t  the K through 1 2  grade levels. The type of diag
nosti c  landscape analysis we em ploy is em inent ly useful for gett ing 
students to reflect on t he rea l i ty of geographic themes i n  the scenes tha t  
they view. Each student can choose nn  a rea and eva luate how impor
tant  t hese events or any others have been in shaping its landscape. 

We believe the following fi fteen events began processes that have had 
the greatest impact over the widest a rea on the visual appearance of 
Cal ifornia's l andscape. The fi rst two a re the arrivals of the first people 
thousands of years ago and the Spanish nea rly five cen turies ago. The 
pervasive influence of the American cultural  legacy can be divided into 
four categories. The imposi t ion of set t lement form i ncludes the in i t ia
t ion of the rectangu lar  land survey and the ea rliest suburbs. Economic 
development came with the d iscovery of gold, the diversion of water to 
c i t i es, t h e  estab li s hment  of i rriga t ion  d is t ricts , and World War ll. 
Looming large throughout the landscape are technological innova t ions 
includ ing the rai lroad, hera lded by the arrivnl of the transcont inenta l  
l ine, electr ifica t ion, the appearance of mass produced automobi les, and 
the i nvent ion of the I ntel 8080 microprocessor lead ing to the persona l  
computer revolut ion. F ina l ly, the feverish expansion of development 
has been has been blun ted or shaped by th ree signa l  events in conser
va t ion .  These a re the  establ ishment of Yosemite, gra ndfat her to a l l  
nat ional  and  state pa rks in Ca l i fornia,  t he  crea tion of  forest reserves, 
today's na t ional forests, and the passage of the Nat iona l Environmental 
Pol icy Act. We have chosen them based nn their impacts throughout 
t h e  con t i n u u m  of sca le .  Some e ffect s arc most appa ren t  to  the  
individual  on the ground. Others imr<Kt t he tr1pestry thi1 t  is t he  ent i re 
state, account ing for both the range and spat ia l  d is tribut ion of human 
phenomena. We present them in chronnlogici11 order begi nning with 
the most fundamenta l  event  of them a l l .  

Settlement b -y  the First Peoples, 15,000 Years Ago 

Landscapes i n  Cal ifornia have been dra mat ica lly a l tered and shaped by 
humans for at least fi fteen mi l lennia .  Indeed, approx imately 1 5,000 years 
ago people sett led permanen tly in Ca l i fornia and began human izing 
processes tha t  a re revea led in  the state's contemporary sett i ngs. The 
aborig ina l  legacy is observed most readi ly in the wild lands of Ca l i for
n i a  but is expressed as wel l among set t lecl l anclscapes. 
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Cal i fornia was sporadica lly visited during the in i t ia l  m igra tions tha t  
introduced Old World humans to  the  Western Hemisphere. This period 
coincided with the las t  glacia l .  or Late Wisconsin, stage of t he Pleis
tocene epoch . By 1 5,000 years ago, descendants of these first m igrants, 
accompanied by more recent  arrivals  from the Old World, came to s tay 
and make Ca l ifornia their permanent home. They t raveled to the a rea 
of the fut ure state by both land and sea and adapted to environments 
governed exclusively by natura l processes (Erlandson et  a l .  1 996). 

At the same t ime, California was experiencing rapid cl imate induced 
changes as the glacial period subsided and the t ransi t ion to modern or 
Holocene condi l ions progressed. Despite t hese environmental fluctua
t ions, the first permanent sett lers ski l lful ly and successful ly adapted 
previous l i feways to a variety of habitats within Cal ifornia. I m migrants 
who a rrived by sea in i t i a l ly  subsisted on plants ,  sma l l  t errest ri a l  
animals, and marine l ife that thrived along Cal i fornia's coast {Jones 2000). 
Those who en tered Cal i fornia by land were accustomed to b ig game 
hunt ing as a means of survival .  They discovered a ferti le setting for 
their traditional economic pursu its owing to  the state's diverse assem
blage of late Jce Age megafauna. Due to t he hunters' skill as  well as the 
an imals' inexperience wi th  human predators, approxim ately 75 percent 
of the larger ( 1  00 pounds or more at maturi ty) genera of game animals 
were l iquidated within a few thousand years (Mart in 1 984, 258). As a 
consequence, subsequent h u m a n  res idents i nheri ted a rel a t ively 
impoverished zoogeographical landscape where such animals  as mam
moths, saber toothed cats, and ground sloths were no longer part of the 
biota .  One can only conjecture what port ion of the megafauna would 
have survived to the historic period had these hunters not come when 
they did. However, the composit ion of the contemporary fauna and the 
s t ruct u re of  assoc i a ted hab itat s  would be  m a rked ly  d i ffe ren t 
(Owen-Smith 1 987). 

Owing in part to the substant ial reduction of the sta te's l a rge game, 
Native Cali fornians redirected their predation to the remain ing fauna 
ond intensi fied the ir  uti l ization of the sta te's impressive array of plants .  
Although few large species were driven to extinction after 6000 years 
ago, favored marine and terrestrial animals were loca l ly decreased by 
hunt ing to the point that they became ins ign ificant  in aborigina l  d iets 
and resource areas (Broughton 1 994, 372; Douros 1 993 , 557-58). These 
animals include various pinn ipeds, otters, bears, beavers, and ungu
lates such as e lk, antelope, and deer. 

Ancient animal  depletions and extinct ions continue to influence con
temporary landscape expressions in myriad ways. The structure and 
species content of ecosystems are determ ined from the bottom up by 
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flora tha t  is largely a n  expression of cl imate and a lso from the top down 
through the  actions of an ima ls. A change in any one of these factors 
resul ts i n  a lterat ions tha t  cascade through m uch of, if not the en t i re, 
ecosystem (Huntly 1 995). The rela tionship between otters and kelp beds 
provides an example. Cal ifornia's kelp bed habitats are dependent on 
solar energy as well as  upon ot ters tha t  prey on sea urch ins that ,  in 
turn, destroy kelp. The removal or reduct ion of sea otters by humans 
wil l  un leash altera t ions tha t  ripple through the kelp habitat (Es tes et aL 
1 978). Every terrestr ia l  an ima l ,  to a greater or lesser extent ,  a l so exh ibits 
ana logous engineering roles in their respective ecosystems. The e l imi
nat ion of a t  least 75 percent  of the  megafauna and the subsequent 
reductions in the spat ia l  and numerica l presence of surviving wildli fe 
by California's first peoples yielded environmenta l  changes tha t  are 
in terwoven in to the  character of the state's contemporary aquatic and 
terrestr ia l  landscapes (Lawton and Jones 1 995, 1 4 1 ) . 

Pre-Colu mbian people a lso contributed to the contemporary presence 
of certa i n  an imals  by transporting species to alien habita ts. The intro
duction  of foxes to the  Channel Is lands by Native Ca l i fornians is one 
example (Schoenherr 1 992, 708-09). The i ntent ional  modificat ion of 
vegetat ion commun i t ies by fire and other means further a l tered an imal  
demograph ics and distributions by increasing or decreas ing the carry
ing capacity of some habi tats .  For exa mple, the expansion of grassy 
prairies i n  the  redwood forests of northwestern Ca l ifornia increased the 
carrying capacity for preferred animals l ike deer (Dasmann 1 994, 1 9; 
Lewis  and  Ferguson 1 999, 1 67-68). These modificat ions then rebounded 
onto the  vegetat ion commun i t ies due to t he resu l t ing increases or 
decreases of t hese an imal s' engineering in fluence. 

Due primari ly to populat ion pressure ancl the depletion of large game, 
Na tive Cal ifornians compensated by using a hos t  of techn iques to 
increase their  vegeta t ive resources. These included the applications of 
fire, pru n i ng, coppic ing, weedi ng, t ransplan t i ng, and  broadcast ing 
(Blackburn and Anderson 1 993). Where the fi rst Californians used these 
pract ices on a sustained basis, they markedly restructured landscapes 
and al tered t heir species con tent .  

Susta ined burn i ng reduced understory in both coasta l  and i nland 
woodlands. In frequent ly burned oak groves a spacing of single oaks 
developed tha t  later colonia l  people described as oak park woodlands 
(Anderson and M oratto 1 996, 200; Rossi 1 979, 84-90). Fur thermore, the  
distr ibut ion of chaparral associat ions on coas ta l  and in terior h i l l  s lopes 
st i l l  reflects t he ancient effects of anthropomorphic fi re (Schoenherr 1 992, 
328-362). At h igher elevat ions i n  the Sierra Nevada and Cascade ranges, 
i n tentional aborigina l  burning complemented lightn ing fires in al lowing 
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the expansion of fire- dependent forest trees such as ponderosa pine 
and sequoias .  I ndeed, everywhere in  t he  s ta te's l owla nds w here 
human-set fires were common, grasslands expanded at the expense of 
brush and woods (Bakker 1 97 1 ,  1 68-69, 1 86). 

In some locat ions, nat ive peoples a ugmented fire with other horticul
tural techniq ues to improve the q u a l i ty  and abundance of flora l  
resources. P lant  species were both intentional ly  and un intent ional ly 
d isseminated by broadcast ing and t ransplant ing as wel l  as through 
processing and storage. For example, many of the oak trees observed 
around bedrock mortar s i tes resu l t  from acorns the Native Ca l i fornians 
transported t here (Anderson et a l . 1 997, 37-38; Bonnicksen et  al . 2000, 
453). These pract ices had consequences tha t  extended beyond the  
organ ic world .  For instance, intense management by native peoples 
increased and made more rel iable local water yields (Biswell 1 989, 1 56; 
Sh ipek 1 993). Colon i a l  processes curta i led and qu ickly terminated 
nat ive people's manipula t ion of vegeta tion. Nevertheless, over t hou
sands of years Native Ca l i forn ians shaped the  organic stage on w hich 
these subsequent, often extreme, developments occurred. Their a nces
tra l  practices, t hus, remain integrated in various degrees wi th in the 
fabric of  many con temporary wi ld lands (Anderson and Mora tto  1 996, 
1 94). Modern land managers in government reserves l i ke Sequoia 
Nat ional Park have adopted one of t hese ancient practices, prescribed 
burning (Biswel l 1 989). 

The heri tage of Native Ca l i fornians is also manifest in a variety of set t led 
landscapes. His torica l ly, the a l tered aborigina l  territories first observed 
by European and North American explorers helped formulate i mpres
sions of the sett lement and economic opportuni t ies in the region. These 
ini t i a l  interpreta t ions had bearing on the eventua l geography and 
economy of  coastal set t lement by the Spanish.  The s i t ing of missions 
i1nd the associa ted infrastructure of roads, ports, presidios, and pueblos 
are cases in  point (Butzer 1 990, 50; Hornbeck 1 983, 40-45). Albeit not as 
pervasive, a variety of prehistoric cu l t ura l  sett ings endure in many 
loca tions and influence modern landscapes. For example, portions of 
many roads and h ighways follow ancient aboriginal pathways. (Davis 
190 1). 

Remnants of native sett lemen ts, resource processing a reas, a rt work. 
and bat t le sites accentuate the rural environs of nearly every county, 
and at t imes provide dest inat ions for tourists . These include Captain 
Jack's (Kientpoos) stronghold in Lava Beds National Monument in Modoc 
Cou nty and Ind ian  Grind ing Rock State Park in Amador Cou nty. 
Furthermore, nearly every one of the state's m issions, presidios, and 
mi l i tary forts boasts Native Cal iforn ian in terpretive components  (Eargle 
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1 993, 1 53-79). Roadside businesses, signs, and i n terpretive centers are 
jus t  a few of the l andscape features generated to entice vis i tors to these 
locat ions .  

The contemporary descendants of California's fi rst people also have a 
measurable and growing impact on the state's landscape. More than a 
quarter of a m i l l ion  Nat ive Americans popula te the state in  the year 
2000 a nd t heir numbers con t inue to  grow. Many of these people l ive on 
over one-half m il l ion acres of  t ribal lands that  are distributed i n  more 
than 100 locations (Peters et a!. 1 999, 1 80-83). Beginning in the 1 980s, 
gam i ng casinos began to proliferate on triba l lands and nu mber more 
than forty a t  presen t .  They l ure thousands of v is itors and generate 
unparal leled weal t h  for various Native Cal ifornia groups. A port ion of 
the earned r�venue has been i nvested in in frastructure add i t ions and 
improvements on  tribal l ands. In addi t ion ,  nat ive peoples hold a n  
impressive n umber of festivals, dances, powwows, and other events on 
and off tribal lands tha t  are open to the publ ic (Eargle 1 993, 1 80-83). All 
of t hese attractions h ave spawned an  increasing presence of lodging, 
advert is ing, and  other business opportun i t ies in their-vici n i t ies. These 
most modern addi tions combine wi th  t he m il lennia of a l terations that  
have permanent ly affected Cal ifornia 's human landscape to belie the 
famil i ar axiom that colonia l  peoples erased the Native Californian legacy 
from the  earth. 

Cabrillo's Landfa l l  at San Diego, September 28, 1 542 

Not long after the  legions of Cortez la id  siege to t he Val ley of Mexico i n  
1 5 1 9, O ld  World peoples and  organ isms began to probe California's 
fron tiers. The earliest substan t i a l  v is i ta t ion was t he voyage of Juan · 

Rodriguez Cabril lo i n  1 542- 1 543. Cabri l lo's explorat ion a long Cal ifornia's 
coast in i t i ated l andscape-al tering processes that equaled if not surpassed 
t hose of the  first people at the end of t he Pleistocene epoch . 

Cabril lo and h i s  crews did not establ ish permanent set t lements. How
ever; his and other foreign explorations unwittingly i ntroduced Old World 
germs and weeds to Ca l ifornia  during the period prior to the founding 
of the first m iss ion i n  1 769 (Erlandson and Bartoy 1995 ; I 996; Preston 
1 996; 200 1 ). These organ isms persisted, became na tural ized , and rad i
ca l ly  changed the na ture of land and l i fe over much of the s tate. 
Afterwards, colonia l  sett lers augmented these un inten t ional processes 
wi th conscious i ntroductions of a l ien a t t i tudes, set t lement frameworks, 
and a wide variety of domesti cated plants and an i mals .  

Nat ive Californians and their environmental relat ionsh ips were espe
cia l ly vu lnerable to the exotic contagion that accompan ied pre-mission 
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explorations and colonia l  sett lement (Preston 1 996, 20-22). Diseases such 
as smal lpox, measles, malaria, and vimlent forms of syphil i s  progres
sively reduced nat ive popu lat ions and destroyed tradit ional land use 
practices. As a consequence of reduced human predation, mari t ime and 
terrestrial game exploded in  numbers and expanded spat ial ly wi th in 
nat ive resource areas. Furthermore, native hort icul tural  and associated 
practices such as burning, transplan t ing. and plant process ing were 
disrupted and even tual ly term inated. These a ltera t ions resulted i n  more 
brushy understories in  forests, changes i n  the distributions of some fire 
dependent plants, and extensive soil erosion caused by greater n u m
bers of ungu la tes (McCarthy 1 993, 223 ; McCullough 1 997, 69; Preston 
1 997, 269-70, 277-8 1 ) . In every envi ronment where Native Cali fornians 
were d iminished or e l iminated as top predator and keystone species, 
organic. hydrologic, and geologic aspects of the supporti ng ecosystem 
were a l tered (Garrott et a l .  1 99.5,946). 

The periodic forays to the state by foreigners prior to m issionizat ion 
a lso conveyed Old World weeds l ike wild oats and other Medi terranean 
annuals that  spread rapid ly and extensively a t  the  expense of na tive 
species (Mensing and Byrne I 999). The transformat ion of Cal i fornia's 
flora l l andscapes con t inued unabated during the colon i a l  period .  
I ndeed, Cabri llo and his  associa tes i n i t iated a process of botanica l  
replacement that  is st i l l  in progress today. As a result ,  approx ima tely 
eighty to n inety percent of Cal i forn i a's contemporary grass and shmb 
l ands are now covered wi th exotic plants, and about 1 7  percen t  of a l l  
p l an t  species growing wild i n  the  state are of non-nat ive origin (Blum ler 
1 995, 3 1  0; Stein et al .  2000, 1 35). E lna Bakker (197 1 ,  1 49) s tated that, " th is 
successful i nvasion is one of the most striking examples of i ts k ind to  be 
found  anywhere:· A l tera t ions of Cal ifornia's other visu a l  s igna tures 
abound, most notably the golden color of the grasses tha t  l i e  beneath 
the state's oak groves dur ing dry seasons. Cal ifornians deem it  a quin t
essen t ia l  characterist ic of the sta te's natura l  heritage. However, prior to 
the arrival of Cabril lo, these same vistas displayed greener hues owi ng 
to the prominence of indigenous perennia l  grasses. Furthermore, the 
regenerat ion capacity and current d istribut ion of many of the oaks in  
these setti ngs are influenced by greater soi l moisture losses and an  in
creased presence of rodents afforded by exot ic grasses (Griffin 1980; 
Danielsen 1 990, 59). The widespread encroachment of Old World i nvasives 
such as tumble weeds a lso influences the d iversity and distribution of a 
wide select ion of plan ts and an imals tha t  occupy Cal i forni a's roadsides 
and wildland habitats . Relat ive d ifferences in seasonal coverage and 
soi l  hold ing capacit ies between exotic grasses and ind igenous species 
a lso have caused changes in runoff and associated so i l  erosion tha t  
have modified the appearance of some watersheds. 
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Figure 1. 
Mediterranean grasses sweep down to an orange grove on Highway 180 near the 

Sierra Nevada foothills. The influence of the Spanish extends well beyond 
the areas they actively settled and u sed. 

Photograph by W. Preston. 
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(Cal ifornia Department of Water Resource 1 998, 4-26). 

The origin of many of the attitudes, practices. and institu t ions that have 
contributed to Cal i fornia's evolving landscape can also be traced to the 
arrival of the Spanish. The Spanish as wel l as other foreign peoples 
arrived in the state with environmental atti tudes that were consider
ably d ifferent from those of the native inhabitants (Preston 1 997, 264). 
They viewed the state's physical resources initial ly as inexhaustible and 
enti rely d ivorced from thei r own spi ritual existence. As a consequence. 
colonial people possessed few inhibitions about changing the phys ical 
environment for the purposes of settlement. economics. and sport. Both 
sustained com mercial forestry and i rrigation began in the colonial 
period (Clar 1 959, 1 2-44; Hornbeck 1 983, 5 1 -53). Furthermore, some of 
the ru les that governed the exploitation of natural resou rces survived 
to influence post-colonial landscapes. As David Hornbeck ( 1 990, 5 1 ,  60) 
explains, the "principles of mining. i rrigation, water, and property rights 
of women stem from the Spanish regime . . .  and the large corporate farm
ers of Cal i fornia share in a common water-rights system that is a thinly 
disguised copy of Spanish water law:· Indeed. the state's ultimate a 
option of "the doctrine of prior appropriat ion" as the legal framework 
for water use resembled the Spanish water law and al lowed for the vast 
i rrigated landscape currently observed (Hundley 1 992, 72). 

The initial H ispanic set t lement infrastructure is also strongly reflected 
in Cal i fornia's contemporary pattern of roads. settlements. tourist desti
nations, property boundaries, and architecture. A number of colonial 
t ransportat ion pathways provide routes for i mportant highways and 
roads. The conformance of H ighway 10 1  with long portions of El Camino 
Real is a noteworthy example. The pueblos, missions, and presidios served 
as nuclei for most of Cal i fornia's largest urban areas. Today over sev
enty percent of the state's popu lation l ive in one of the twenty-eight 
sites originally founded by Spain (Hornbeck 1990, 6 1 ). Many of Cal ifornia's 
twenty-one missions are important tourist destinations and they gen
erate a host of landscape elements in the form of advertising and urban 
and roadside businesses. Furthermore, port ions of the boundaries of 
many of the hundreds of ranchos that were granted during the colonial 
period have influenced the spatial patt erns of countless urban and 
rural roads, fences, trees, power l ines, and town boundaries in coastal 
regions such as the Santa lara Val ley (Broek 1932, 86, 94). 

Most of the foregoing landscape expressions of Cal ifornia's colonial past 
are res tricted to the western portion of the state. However. the adopt ion 
of colonial themes in bu i l t  environments is more spatial ly pervasive. 
The aesthetics of the H ispanic architect ural legacy (e.g .. mission revival. 
arroyo cultu re, and ranch-style houses) are signi ficant and increasingly 
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common attributes of domestic and commercial landscapes (Pitt 1 970, 
29 1-96; Starr 1 973, 390-4 1 4; Rice et al .  1 996, 1 65). Housing tracts replete 
with r d t i le roofs and Hi panic decor for fast food out( ts and banks 
are typical examples of the heritage, appeal. and timelessness of the 
state's colonial legacy. (Figu re 2) In many rural and urban areas too are 
signature elements of a cu ltural s ene created by today's H ispanic resi
dents. Although most settled a l i fornia after it became American. they 
represent continu ity in Spanish heritage that l i  s heavi ly on the visible 
landscape. 

The Dinovcryr of Gold at Sutler's M i l l, Januaryr 24, 1 848 

The story of the Cal i fornia Gold Rush with its com pel l ing and romantic 
character is one of the most exhaustively researched topics in the West. 
Its inauspicious start, its ephemeral and unbalanced economic focus, 
and the mania that drew 250,000 people to the state in less than three 
years have berome part folk lore. part cultural g nealogy (Gressley 1 999; 
Hol l iday 1 999; Paul 1 947; Rohrbough 1 997). Nobody denies its profound 
historical con equences not only for the region, but also for the nation 
and the world. Yet, two years ago, on the occasion of its sesquicenten
nial, several historians el i  puled its lasting effects on the modern state. 
Richard Whi le ( 1 998) posited that its immediate effects were superseded 
by later economic. demogrophic, ond political processes. Others aclclecl 
that the transport, agricu ltu re, and industry it brought wou ld have come 
onywoy to such a resource rich state (Bethel 1 998). However; the discovery 
o f  gold ignited processes o f  economic deve lopment, sett lement, 
environmental modification. ond pol itical adaptation that hove spatial 
and visuol resonan e in Cal i fornia's landscape of today. 

The most recogn izable landscape legacies of the mining ern are the 
mines. towns. water system . and transport l inks tho! litter the foothi l l  
ilnd desert districts of th sl ille. Mining dir  ctly established I he settle
ment framework in those otherwise undes irable nineteenth century 
locntions. In Amador. El Dorado, evacla, and Placer counties, the major 
towns. includ ing al l four county seats, and the roads that l ink them, 
began as paris of the gold rush infrastructure COi lsover 1 982, 400-403). 
The historic character of towns l ike Auburn, Nevada City. Sutter Creek, 
and Sonora hils mad I he Sierra foothil ls the fastest growing pari of the 
sto le  (Figure)). Even abandoned towns, l ike Bodie and Colu mbia, en
tertain thousonds of tourists and sustain a nostn lgic idyll that draws the 
new rush of mobi le workers nnrl reti rees. Mining towns are among the 
most recognized of historic l;mdscapes in the country. They d isplay a 
convoluted morphology and historical authenticity that stem from their 
adaplo l ion to geomorphology and their unsuitabi l ity to f'lmctions other 
than tourism ond lelecom merce. 
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Figure 2. 
The use of El Ca mino Real as a modern highway and Spanish style roofing in late 

twentieth century a rchitecture are two persistent landscape legacies of Spain 
shown here in Atascadero. 

Photograph by W. Preston. 
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Figure 3. 
The historic landscape of the Mother Lode is well represented by the town of 
Sutter Creek. 

Photograph by L. Dilsaver. 
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The abandoned infrastructure of m ining is also present in these zones. 
The ruins of conveyors, m i l ls, sluices, and equ ipment, and tel l tale pi les 

of debris spotlight thousands of former m ines. Due to their structural 
instabil i ty and the frequent presence of dangerous chemicals, state and 
federal agenci es seek to ident ify and rehabi l i tate these sites. The Bu reau 
of Land Management (1996) estimates that i ts lands alone 0 3 .8 o;o of the 
state) contain I l ,500 "Abandoned M ine Land" s i tes. M iners dug or 
constructed more than 7000 mi les of di tches and flu mes, the fi rst in the 
state. In many cases these also lay in ruins. However; these early water 
engineers also identified sources and water transport routes in the moun
tains that have been adapted for modern use by towns and agricu l ture 
(Rohe 1 983). Their accession to high mountain water sources and elaborate 
distribution systems helped pave the way for Cal i fornia's adopt ion of 
appropriation and massive agricul tural i rrigat ion a few decades later. 

Mining also helped plot the sett lement pat tern and urban character of 
Cali fornia. Gold mining established the relative importance of Sacramento, 
San Francisco, and Stockton. Sacramento became the state capital based 
on i ts  role as a m ining supply center. San Francisco dominated banking 
and m ining finance. The presence of m ining wealth drew ent repreneurs 
who brought the s tate's earl iest industry to the Bay Area and shaped its 
characteristics of l ight to  medium assembly and consumer products 
(StClair 1 998). The crowded and vertical financial d istrict of today's San 
Francisco l ies atop sunken gold rush ships. Limerick 0 998) suggests that 
Cal ifornia's u rban focused population also stems from the entrepre
neurship and manufacturing derived from the mining industry. 

The environmental effects of mining have been the topic of intense 
study and comment s ince the t ime of the gold rush. Grove Karl Gi lbert 
(1917) calculated that the industry, especio l ly through hydrau lic mining, 
had deposited more that 1 .6 b i l l ion cubic yards of sediment dwarfing 
the amount generated by natural  processes and other human causes 
such as agricul ture, grazing, and deforestation. The channel bottoms of 
some m ountain streams rose several inches per year. In some cases 
river channels m oved. Vast outwash deposits lay over the Sierra Nevoda 
piedmont. Towns and agricu l tural fields flooded. The bed of San Pablo 
Bay rose more than three feet and 9000 acres of t idal mudflat were 
created around i ts edges. Mine sites l ike Malakoff Diggings at North 
Bloomfield became moonscapes as hydraul icking carved away these 
vast sediment  loads (James 1994; Rohe 1 983 ; USGS 2000). 

Modern research has shown that erosion and revegetat ion have ame
l iorated m uch but  not al l  of this amazing landscape disrupt ion. Rohe 
0 983) suggests that six feet of debris along the Yuba River is probably 
permanent. James (1994) found terraces formed by m ining debris where 
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rivers recut their channels into the raised beds. He concurs t hat they are 
"permanent over centennial t ime scales:· A l l  modern researchers agree 
that many mi l l ions of cubic yards of sediment s t i l l  l ine Central Val ley 
rivers (USGS 2000). Dredging overturned m uch of that sed iment  and left 
it in paral lel rows of man-made eskers. Dredge spoils cover dozens of 
square m iles along Sacramento River tributaries. At hydraul i c  m ine si tes, 
vegetation has reclaimed some cuts and tai l ings whi le  others remain 
largely barren. 

Mining introduced many other environmental i mpacts, some of which 
shaped the landscape in unexpected ways. Dasmann ( 1 999) found t hat 
the mining era wiped out mud1 of the large mammal population, especially 
bears. The lat ter are noteworthy because they function as "ecosystem 
engineers" in their natural habitats moving soi l. uprooti ng trees and 
logs, dispersing seeds, and preying on other species (Lawton and Jones 
1 995). Mining, l ike no other function, impacted the fauna of mountain
ous areas where many m i nerals concentrated. At Grass Val ley the 
col lapse of shafts and slopes in the Empire Mine caused surface subsid
ence noticeable to anyone driving its streets. Most of the deforestat ion 
that raised the foothil ls t ree l ine by up to 2000 feet and dec imated the 
Tahoe area has been reversed. Yet the forest compos i t ion has been 
al tered. In semiarid areas chaparral and d igger p ine often replaced 
ponderosa pine (Rohe 1 983). 

The gold rush also shaped the poli t ics and cul t ure of the state in ways 
that show in the landscape. The rush drast ical ly accelerated Indian d is
placement or e l im ination. The widely scattered d is tribut ion and smal l  
size of reservations in  Cal i fornia are byproducts of the geographical ly 
expansive search for wealth (White 1 998). The international character of 
the rush brought large nu mbers of Chinese to Cali fornia, resu l t ing in 
enclaves of mixed Chinese and American appearance i n  most major 
cit ies. 

The disorganized society of the early mining camps led to social att i tudes 
and laws that have landscape expression. Batabayal (I 998) suggests that 
they spawned an "economic l iberal ism" t hat decries government i nflu
ence in use of publ ic lands. Later Congress insti tu tionalized th i s  in the 
Mining Law of 1 872 (30 USC 2 1 -54 as amended). Among the effects of 
this sweeping law are more than 27,500 extant m ining claims on federal 
lands in Cal i fornia (BLM 1 996). The Cal i fornia Division of Mines and 
Geology reported 9 1 7  act ive mining operations in the state during 1 995 
(Youngs 1 996). Individuals hold most of the remaining clai ms. As early 
as 1 944, the Forest Service reported that 2 1  percent of the claims on i ts 
lands were used for residential or com mercia l  purposes (Friedhoff 1 944). 
The agency now est imates that more than half  the mining claims in the 
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national forests a re used for these purposes (Stone 2000). Thus, m uch of 
the infrastmcture on California's federal lands owes i ts  existence and 
distribut ion to a system of egal i tarian and economical ly l ibera l laws 
devised hur riedly am id the placer m ines of the state. 

One fina l  i mpact of the gold rush's legal legacy can affect the landscape 
in ways as s tart ling as t he hydraul ic opera tions of twelve decades ago. 
Major corporat ions use the gratuitous Mini ng Law of 1 872 to open-pi t 
m ine for gold. Some companies confidently plan to pu lverize entire 
hi l ls and retrieve the gold by a chemical process known as heap leachi ng. 
A l andscape left behind by t his opera tion wi l l  have its physiography, 
soil profile, and biota dramat ica l ly al tered. Furthermore, as scientists 
ponder the signifi cance of the world's most acidic water a t  Iron Moun
tain near Redding, both the landscape and the hea l th  consequences of 
mining's chemical residue remain unknown. 

I nitiation of the U. S. Publif: Land Surver-, Ju lr- 1 7, 1 85 1  

When Cal ifornia jo ined t h e  United States i n  1 850 i t  became part o f  the 
nat ion's public domain and subject to  the federal l aws govern ing 
cadastral surveys. Congress enacted the law of the land, now known as 
the United States Public Land Survey or Township and Range System, 
on May 20111 1 785 (Thrower 1 966, 4). Sixty-six years later, on July 1 7111 
1 85 1 ,  a contract surveyor named Leander Ransom inaugurated the survey 
in  Cal iforn ia  by establi shing an in i t ia l  point on Mount Diablo (White 
1 982, 1 1 5). This soli tary act in i t iated a process that  has shaped land
scapes th roughout the state. 

The Publ ic Land Survey is noteworthy for i ts geometric organizat ion 
and grounding i n  coordinotes of la ti tude and longitude. Two sets of 
l ines govern the grid.  A nort h-south l ine, or principal meridian, in ter
cepts an east-west paral le l .  or base l ine, o t  the ini ti a l  point .  Running 
para l lel  to  both the base l ine and principa l meridian are l ines tha t  form 
a la t ticework of rectangles tha t  are cal l ed townsh ips. Each township 
incorporates t hirty-six square m iles and is, in  turn, subdivided into 
square m ile sections. Furthermore, each section is progressively quar
tered into sma ller and sma ll er geometric un i ts (Campbel l  1 993, 1 7 1 ). 
Three in i t i a l  points, including the original monumen t  a t  Mount Diablo, 
were u t i li zed to map approximately eigh ty-two m i ll ion acres, or about 
four-fifth s  of the state. The only portions of Ca l i fornia not mapped in 
th i s  fashion were the colonial ranchos, the Channel Is lands, and certain 
m ineral lands (Uzes 1 977, 1 47-1 48, 1 57; White 1 982, 1 1 7). The main intent 
of the survey was to  exactly describe and ident ify land so that i t  could 
be readily t ransferred by the United Sta tes, by the Sta te of California, 
and by private individuals. It also provided an efficient basis for land transfers. 
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The Congress of the United States enacted a number of land al ienation 
pol icies - the body of laws that govern land transfers - that assisted in  
the distribution of  the publ ic domain to  state and private concerns. 
Many of these measures, such as the Homestead Act of 1 862, al located 
parcels of land concomitant with the quarter sections of the Township 
and Range System .  Furthermore, the Land Ordinance of 1 785 also 
contained provis ions for the transfer of larger units such as the ful l  
sections granted in considerable numbers to the Southern Pacific Rai lroad. 
However, in an effort to inhibit the m onopol iz ing of land in large 
contiguous units, only alternate sections were in itially avai lable for own
ership by any indiv idual concern (Johnson 1 976, 1 43). These al ienation 
policies and their cadastral context are visibly d istinguishable on the 
landscape today. 

I n  the San Joaquin Val ley. for example, the moister eastern regions were 
settled relatively early during the 1 850s and 1 860s as the public domain 
was transferred to homesteaders through a variety of alienation acts 
(Eigenheer 1 976, 275-284). Although these i n itial land ownerships were 
relatively smalL the cadastral framework assured that farmsteads were 
spatially scattered and i solated from those of neighboring landholders 
(Jordan-Bychkov 1 999, 79). On the other hand, where alternate rai l road 
sections were present in the Central Val ley, these lands were in itially 
unavai lable or avoided by early i m migrants. Later, in the 1 870s and 
1 880s when the rai l road owners began sel l ing off the sections that had 
been previously granted to them, landholders from adjoin ing sections 
or newcomers to the region began purchasing the avai lable land i n  
larger units. This explains why in some rural areas o f  Cal i fornia east o f  
the coast range there are fewer farmsteads and associated settlement 
forms visible in  sections once owned by the rai lroad (Preston 1 98 1 ,  1 09). 

Visual contrasts between alternate sections of townships are apparent 
in a number of other locations in Cali fornia. A case in point is the 
pattern of planned housing developments i n  the Mojave Desert. Con
trasting landscapes between alternate sections are d istinctly revealed in  
the vicin ity of  Cal i fornia City where subdivided sections containing roads 
and houses are interspersed among sections of desert. S imilarly, oi l  dril l ing 
and pumping in western Fresno and Kings counties began on alternate 
sect ions during the first decades of the twentieth century. Since then, o i l  
development has spread in some areas to adjoining sections, but  the 
checkerboard contrasts between the landscapes of oi l and ranch or farm 
land still exist (Jennings 1 953). 

The Public Land Survey has contributed both d irectly and ind irectly to 
the contrasting landscapes between certain  regions of the Great Central 
Val ley. In contrast to the east side, a much greater portion of the land on 
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t he west side of the va l ley was monopolized dur ing the 1860s and 1 870s. 
Owing to the inaccura te environmental assessments of the original sur
veyors, the ava i labi l i ty of land, and the fraudulent use of a l ienation 
policies such as the Swamp and Overflowed Lands Acts and Mi l itary 
Scrip, the public domain on the west side was acquired by rela t ive few 
claimants (Eigenheer 1 976, 3 1 2-320). Land specu lat ion was often the 
motive for these endeavors, and resu l ted in the removal of huge portions 
of t he public domain. Most notorious among the monopol ists was Henry 
Mi l ler whose acqu is i t ions included a one hundred mi le s t retch of land 
along the San Joaquin R iver (Robinson 1 979, 1 92-1 93). The contempo
rary legacy of h i s  and other land monopol ies during the nineteenth 
centu ry is readi ly vis ible in the extensive corporate landscapes !hil t  
contain l a rger fie lds and fewer homesteads than the rura l landscapes 
on the eastern side of the val ley (Preston 1 98 1 .  1 1 1 - 1 1 2). An indirect 
consequence of th is d ivision is that sett lements on the west side of the 
valley such as Mendotil and Corcora n tend to be more impoverished 
than t hose in the east as fewer landowners contribute less to the local 
economy. The corporate set t ings on the west side are largely responsible 
for these economic and set t lement d isparities and t he visible landscapes 
of poverty bear test imony to the l inkage between the Publ ic  Land 
Survey and community hea l th (Goldschmidt  1 978). 

Perhaps the most striking contemporary legacy of t he Public Land Survey 
is the visible geometry of rural Cal i fornia (Figure 4). I n  the flat lands i t  
i mparted rectangular i ty to the  landscape tha t  is visual ly inescapable. 
Pub l i c  j urisdict iona l  boundaries (e.g., parks, forests, m i l i t ary bases, 
nat ional  m onuments, wi ld l i fe reserves), property l ines, homesteads, 
fences, roads, canals ,  field and orchard pilt terns, ilnd even il few water 
bodies clearly demarcilte the Cilrdinil l  orienta tion and checkerboilrd fabric 
of the cadastral system .  The set t lement infras t ructure con forms pilrt icu
larly  wel l  to sect ional bou ndaries, its recta ngulari ty intensified through 
subsequent farm fragmentat ion and consol idation. In more densely 
popula ted areas, sect ion l ines serve as t he framework for continuing 
subdivision . 

County roads in the Cen tral Val ley, for example, usua l ly conform to 
sect ional  and township boundaries. Many straight north-south roads 
make an abrupt righ t  angle jog where they encounter the  survey 
correction l ines tha t  occur every twen ty-four mi les north and south of 
il base l indGreenhoocl 1 971 , 25). Even interregional roads such ilS Highwily 
99 and In ters tate 5 in the northern Siln Joilquin Va l ley Me congruent 
over extensive s t re tches with the ad jo in ing sec t ionil l  or township 
boundaries ( Johnson 1 976, 1 43 ;Johnson 1 990, 1 37- 1 4 1 ) . 

The impact of the Public Land Survey is equal ly impressive among urban 
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landscapes where variations on the rectangular grid pat tern sometimes 
occur. A number of ett lements e tablished by the rail road exhibi t  a 
rectangular st reet framework oriented to the tracks rather than to the 
cardinal d i rect ions inherent in the survey. However, once successf'UI rai l
road towns ex pan led into the countryside, developers commonly broke 
from the original cadastral orientation establ ished by the rail road and 
buil t  in accordance with the Public Land Su rvey. The st reet pat terns of 
Modesto and Fresno, l ike those in most rai l road towns, disp lay this 
phenomenon. 

In towns and cit ies that hav strictly adhered to the geometric dictates 
of the Township and Range System, its influence extends to all aspects 
of the human landscape. Even the smal lest features such as town lots 

Figure 4. 
The familia r checkerboard pattern of the Township & Range land division 

system is especially pronounced in flat areas such as the San Joaquin Valley 
near Kettleman City. 

Photograph provided by the California Department of Transportation. 
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and the organ izational geography of homes, yards, fences, <mel driveways 
in t hese commun it ies are oriented to the straight l ines of the survey 
system. I ts i m pact i s  evident, as well , around the expanding margins of 
Ca l i forni a's burgeoning c i t ies. C i t i es grow a t  the expense of open 
countryside and i n  the process adopt the configurat ion of pre-exis t ing 
cadastra l  pat terns. I n  th i s  filsh ion, u rban boundaries spread along the 
edges of sectional roads before fil ling i n  the deve lopmen t t racts (Jordan 
1 982, 54). Moreover, land incorporated for urban expansion is usua l ly 
acquired in rectangular  un i t s  of varying sizes that is, in turn, a legacy of 
the survey's i n fl uence on owners h i p  pa t t erns .  As il res u l t ,  the 
dist inct ion between new u rban developments and the rural hinterland 
is often stark and delineated in conformance with the cardinal  directions. 
The zones of suburban growth a round downtown San Bernardino and 
Sacramento, for example, are dist inct for the ir  m i les of rect<mgu lar blocks 
and un i form streets. 

· 

After dark, the rectangularity of urban lights is one of the most prominen t 
and singularly  str iki ng patterns of Cal i fornia's n ightscape. This noctu r
nal panorama  is especia l ly impressive from an eleva ted perspect ive 
offered by h ighlands or a ircraft. Indeed, the westward descent into Los 
Angeles Intern at ional  Ai rport at n ight provides unsurpassed visuil l  
test imony to  the  sinews of  the Publ ic Land Survey. 

San Francisco Takes Water From Lobos Creek, September 
1 7, t 8S8 

During the early years of the gold rush, Siln Francisco grew so rapidly 
that by 1 852 it had outgrown i ts own locil l supplies of fresh wa ter. l n  
that year t h e  ci ty approved a peti t ion to tap a source o f  permanent 
water from a nother dra inage system. After several delays and changes 
to the original  p lans, in 1858 water was t ransported by flume from Lobos 
Creek five mi les to the mains of downtown San Francisco (Delgado 1 982, 
31 -35). On com plet ion of the project, San Francisco became the fi rst 
major municipal i ty in Ca l i fornia to receive a permanent Willer supply 
from another watershed. The tapping of Lobos Creek provided the pre
cedent tha t  inspired subsequent efforts to acquire more d istant and 
widespread sources of fresh water by San Francisco and other urban 
areas t h roughout Cal ifornia (Figure 5). Ca l i fornia's except ional urban 
growth may be t raced t o  it and few even ts have i n i t ia ted processes 
more i mportant to the shaping of the  s ta te's contemporary landscapes. 

The Lobos Creek diversion and subsequent projects a l lowed San Fran
cisco to i ncrease from il pre-gold rush popula t ion of 300 in 1 846 to 
80,000 by 1 862. Add it ional water was again required, and the city ex
panded i ts  infrastmcture to impound and i mport more water, fi rst from 
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the peninsula to the south and then from the southern East Bily (Leonilrd 
1 978, 38-39, 42-43). By 1 900, the city had reached il population of340,000 
and was now looking to the Sierra Nevada, and speci fica l ly the Tuolumne 
River, for addi t ional sources (Hund ley 1 992, 1 20, 1 69-1 70). The lynchpin 
of the Tuolumne system would be the damming of Hetch Hetchy Val ley 
in Yosemi te National Park (Kahrl 1 978, 29-3 1 ;  Brechin 1 999, 71 - 1 1 7) . Af
ter cons iderable controversy. San Francisco was victorious and by the 
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early 1 930s was importing most of its municipal requ irements from the 
Tuolumne watershed through the 1 48 m i le long Hetch Hetchy Aqueduct. 
For years fol lowing the initiation of the project the system continued to 
be upgraded with a spectacular array of tunnels, dams, pipel ines. 
inverted s iphons, and powerhouses. 

I mported water provided San Francisco with the abi l ity to modify 
national parks, national forests, cities, and farmlands. Reservoirs such as 
Hetch Hetchy, Crystal Springs. Don Pedro, and Calaveras cover hun
dreds of square m i les, and the intervening landscapes are laced with 
pipel ines, powerhouses. and transmission l ines. Many of these faci l i ties 
and thei r  rights-of -way boast a variety of recreational functions 
including camping, hiking, boating, and fishing (Benchmark Maps 1 998, 
1 4- 1 7). These attractions, in turn, have generated an array of business 
and adm inistrative landscapes along access routes and within gateway 
comm unities. San Francisco's j ur isdictional authority to dictate land use 
and management practices around the project's fac i lities is extensive. 
The city has considerable land and water rights in a number of penin
sula and southern East Bay counties and county, state, and federal fiats 
guarantee its influence over other lands. One result of this control is 
maintenance of open space by the city in some Bay Area suburbs <Brechin 
1 999, 88; Leonard 1 978, 24-25). 

Although Tuolumne water temporari ly renewed San Francisco's urban 
growth, further expansion was eventually curtai led more by pol itical 
and physical  constraints than by a lack of water. Nevertheless, the city's 
influence is stil l  fel t  in Hs abi l i ty to control water resources and as a 
precedent for other metropolitan environments. San Francisco currently 
possesses substantial  water and power surpluses and i t  sells the excess 
to nurture continued urban expansion in more than fifty neighboring 
com m unities. Virtual ly  al l of San Mateo County's residents. for example. 
depend upon water sold to them by San Francisco (Leonard 1 978, 25; 
Selby 2000, 1 94). Additionally. the East Bay Municipal Uti l i ty District 
( EBMUO) m imicked San Francisco's urban water system ond imported 
Sierra water from the Mokelumne watershed. This water in turn contin
ues to fuel u rban expansion in the vicinities of Walnut Creek, Concord, 
and Danvi l le  and the growth has inspired EBMUD to consider other 
d istant sources such as the Feather River (Litt leworth and Garner 1 995. 
9- 1 0). 

The urban water system in Southern Cal i fornia conforms to the overall 
pattern of San Francisco's diversion of the Tuolumne and the East Bay's 
diversion of the Mokelumne River; however, the impact is of i1 greater 
magnitude. Control of the watershed of the Los Angeles River had sus
tained Los Angeles in its youth. However. by the end of the nineteenth 

23 



century, Los Angeles had nearly exhausted i ts abi l ity to extract more 
water (Gumprecht 1 999, 4 1 -8 1 ,  83-1 29). To sustain growth and prosper
ity, the city tapped the streams and ground water from the Owens and 
Mono Basins far to the north by constmcting the Los Angeles Aque
duct. This  storage and conveyance system is hal f  again as long and 
delivers nearly six t imes as much water as San Francisco's H etch H etchy 
project. The landscape i mpacts in the areas of extract ion and consu mp
tion are far greater as wel l  (Kahrl et al . 1 978, 30. 

The aqueduct allowed the population of Los Angeles to increase twelve 
fold and expand in area ten fold between 1 900 and 1 930 (Kahrl 1 976, 
1 1  5). Li ke their counterparts in Northern Cal i fornia, the storage and con
veyance faci l i ties have spawned bountiful recreational and commercial 
landscapes (Benchmark Maps 1 998, 1 9, 23, 25). However; the consequences 
of urban water extraction have inflicted unparal leled changes on pre
aqueduct environments. Due to the Los Angeles d iversion, Owens Lake 
is com pletely dra.ined and Mono Lake severely depleted. The exposed 
lakebeds and shorel ines are disconcertingly dramatic, and the sky over 
the southern Owens Val ley is now turbid with dust. M oreover, the modi
fication and el im ination of riparian vegetation in the Owens Val ley and 
along the former courses of Mono Basi n's diverted streams are notable 
byproducts of the aqueduct system (Gaines and DeDecker 1 982; Reisner 
1 993, 1 00. The Los Angeles Department of Water and Power (DWP) 
exercises jurisdiction over 300,000 acres of land in Owens Valley and 
continues to curtai l u rban expansion around settlements such as Bishop 
and condone the del iberate removal of nu merous rural farmsteads. 
Furthermore, I he fie lds of i rrigated crops that once carpeted the val l ey 
have been rendered into scrublands and pasture (Hart 1 996). 

Unbridled urban expansion in Los Angeles and other cities in southern 
Cal i fornia immediately prior to and fol lowing World War I I  created the 
need to import additional water from the north by the Cali fornia Aqu e
duct and from the east by the Colorado River Aqueduct. Although the 
majority of the water is uti l ized for i rrigation elsewhere, the Colorado 
River serves water to over fourteen mi l l ion people inhabiting 300 cities 
spread over 5000 squilre mi les (Selby 2000, 1 99). As a consequence of 
this fresh abundance of imported water, Los Angeles doubled its popu
lation ilgain between 1 940 and I 970. Furthermore, its neighboring cities 
stretching from Ventura to San Diego have expanded even faster, sus
taining rapid growth into the twenty-first century (Kahrl et al. 1 978, 42). 

Many settlements in Cal i fornia require varying amounts of fresh water 
from subterranean sources. However, interbasin water transfers have 
supported most of the state's urban expansion and sustained a boom
ing economy. Indeed. cities over large areas of the state have benefited 
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from water projects that were constructed primarily for agricu l tural 

purposes such as the Central Val ley Project. Since San Francisco's fateful 
d iversion of Lobos Creek in September 1 858, Cal i fornia ci t ies have con
tributed heavi ly to the construction of over 1 300 dams and associated 
faci l it ies current ly scattered throughout the state (Selby 2000, 1 94, 203, 
209). This reciprocal relationship between c i t ies and water is a driving 
force behi n d  t he s tate's cont inu ing population explos ion and the 
expansion of i ts urban landscapes. 

Creation of Suburbs, 1 864 

Most of Cal i fornia's 34 m i l l ion people l ive in  suburbs, and the resul t ing 
landscapes have fundamental ly refashioned the visible scene. The state's 
most extensive suburban landscapes ring Los Angeles, San Francisco, 
and San D iego w here the vast majori ty (70-80 percent) of the urban 
populat ion l i ves beyond the boundaries of the central c i ty (Kenworthy 
and Laube 1 999). S imi lar sprawling collections of dispersed housing, 
two-car garages, backyard patios, commercial strips, and shopping mal ls 
can also be fou nd from E l  Centro to  Redding. Much of today's suburban 
landscape has been created s ince 1 950, although the roots of Cali fornia's 
suburbs extend wel l  back into the n ineteenth century. The penchant for 
escaping central  c i t ies was already apparen t  i n  the vicin i ty of New York 
City as early as 1 8 1 0  (Brooklyn Heights) ( Jackson 1 985, 25-30). I n  Cal i
fornia, the 1 864 completion of a rai l  l i ne from San Francisco to San Jose 
spawned the first generation of suburbs (Burns 1 977, 1 980). Bay Area 
el i te were att racted to the pastoral l ifestyles and low dens i ty housing of 
planned suburbs such as Burl i ngame and Atherton. I t  was the begin
ning of a landscape-shaping process that continues unabated almost 
I SO years la ter. 

Cali fornia's suburbs have enduringly al tered earl ier landscapes. Where 
suburbs have sprouted in valley settings, they have often consumed 
h uge t racts of agricul tural  land. Indeed, over 25 percent of the state's 
best soi l s  are now covered by u rban or subu rban land uses. For 
example, Los Angeles County lost over 45 ,000 acres of ci trus land to 
suburban growth in the ten years fol lowing World War Tl (Nelson 1 959, 
80; Banham 1 971 , 1 6 1 -77). As suburbs mu l tiply, suburbani tes bring in 
thousands of exo t i c  t rees, plant  extensive lawns, d i splace no t ive 
animals w i th their suburban pets, and forever alter the fundamen tal 
ecological  set t ing (Price 1 959; Streatfield 1 977). Foothi l l  environments, 
inc luding many around the Bay Area as wel l as inland Sou thern Cal i
fornia, have also been dramatical ly altered by suburban growth (Ban ham 
1 97 1 ,  95-1 09). Natural vegetation has been encroached upon, and drain
age and topography have been reconfigured to sui t  the needs of the 
Cali fornia h i l l-dwel ler. Frequently, such settings are also the scene for 
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fire and flood domage, il reminder that the natura l landscape is not 
infinitely mal leoble to meet human needs. 

Why are suburbs where they are on the Cal iforniil landscape? Dozens 
of suburbs owe their origins to the geogrophy of nineteenth-century 
interurban ra i l  l ines that rodiated from major ci t ies such as San Fran
cisco and Los Angeles. Indeed, southern Cal ifornia boasted over 1 1 00 
m i les of rai l  network and these l inks encouraged suburban growth in 
places such as the San Fernando Val ley, Pomona, and Anaheim (Bottles 
I 987). Other suburbs popped up near industr ia l  act ivi ty that sprou ted 
beyond the boundaries of tradi t ional c i ties (H ise 1 997 ; Mat thews 1 999; 
Viehe 1 98 1 ). For example, Brea ilnd Ful lerton oppeared near o i l  fie lds, 
Burbank grew in response to the movie and aerospace business, and 
San Jose benefi ted grea tly from high-technology industries in S i l icon 
Va l ley. Real esta te promoters have a lso shaped the growth of the 
suburban l andscope. Southern Cal ifornia's rea l  esta te boom of the l o te 
1 880s produced more than 60 new suburbs. Whi le  some vanished, com
muni t ies such as Glenda le, Monrovia, and Redondo Beach owe their 
origins to such activi ty (Nelson 1 959; Streatfield 1 977a). Throughou t  the 
state, however, the au tomobi le and its associa ted road network have 
undoubtedly exercised the greatest influence on the location and spat ia l  
extent of Cal i fornia's suburban landscape (Foster 1 975 ; Meinig 1 979). 
Between 1 920 and 1 950, the au tomobi le's flexib i l i ty  encouraged the 
infi l l ing of open space between older d iscrete, suburban communit ies 
on the edge of major cit ies. Since 1 950, powered by spreading freeway 
construction, the automobile hils enabled much more suburbon growth 
ofien 40 to 60 mi les or more from the centra l c i ty (figure 6). Today, Tracy 
and Manteccl hove become Bay Area suburbs, whi le Temecu la and 
Moreno Va l ley are within the ever-spreading reach of Los Angeles 
(Mcint ire 1 99B, 44-49). 

A surprising variety of sett lement patterns and street layouts are associ
Cited with Cal i fornia's suburban landscape (Palen 1 995). The curving 
streets, abundant fol iage, and large lots of the s ta te's el i te suburbs form 
one endu ring sett lement  model (Burns 1 980; Jackson 1 985, 1 78-8 1 ; 
StreCi tfield 1 977b). Boast ing sociCi l  and spat ia l  exclusivi ty as wel l as an 
abundance of environmental amenit ies, settings such as H i l lsborough 
(near San frilncisco), Monteci to (Sonta Barbaro), ond Beverly H i lls (Los 
Angeles) i l lustrate the pattern. Indeed, Palos Verdes, a seaside el i te suburb 
near Los Angeles, was the carefu l ly planned bra inchild of landscape 
architect Frederick Law Olmsted. Another common suburban sett lement 
pattern is the repet i t ive grid of cardinal ly oriented streets, rectangu lar  
lo ts, and mass-produced single-fami ly housing. This dist inct ive sett le
ment pattern expanded grea tly o fter World War I I  as pent up demand 
for housing, a new sca le of reo l estate and bui lding promotion, and an 
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accommodating federal government (FHA loans and the G I B i l l )  spurred 

home construction. The 1 950s and 1 960s wi t nessed large development 
projects in  such loca l i t ies as Lakewood Vi l lage south of los Angeles and 
Daly Ci ty and Foster Ci ty near San Francisco (Ban ham 1 971 ; Burns 1 977; 
Price 1 959). Many of Ca l ifornia's suburbs, however, have sprouted since 

Figure 6. 
S u b u rban  sprawl  c li nging to Interstate 680 i n  Contra Costa Cou nty. 

Photograph provided by Cabfomia Department of Transportation. 
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1 970, and these developments have featured more eclect ic sett lement  
patterns. Some have been shaped by large-sca le coordinated planning 
(Mission Viejo) of street layouts and land use, whi le  others (San Bernar
dino and San Jose) offer a varied. spa t ia l ly extensive col lection of street 
pl ans and popula t ion densi t ies, often depending on income levels. local 
topography. and the tastes of developers (Abbott 1 993, I 23-48; K l ing, 
Ol in, and Poster 1 991 )  (Figure 7). Some feature the fam il i ar  grid, but 
many subdivisions a lso offer curvil inear layouts, cul de sacs, and a greater 
mix of single and mu l t iple-fam i ly units. 

Suburban architectu re i s  s im i larly varied. Resident ia l  districts reflect 
d i fferent preferred bui lding styles, depending on income and age of 
home construction (Abbott 1 993, I 23-48; Banham 1 97 I ; Meinig I 979; 
Rubin I 977). Bunga low-s ty l e  housing. for exa m ple ,  sign i fi e s  a 
neighborhood usual ly crea ted between I 900 and 1 925. Single-story 
ranch-style housing tracts mul t ip l ied in the I 950s and I 960s, covering 
many addit iona l square mi les of the Cal ifornia landscape. Elsewhere, 
higher densi ty suburbs suggest tha t  rising land costs and changing 
l i festyles of the past thi rty years have created more demand for apart
ment, condom inium,  and townhouse l iving. 

Added to this increasingly diverse accumula t ion of residenti a l  a rch itec
ture are the varied commercial ,  reta i ling, and industria l landscapes tha t  
shape the suburban scene today (Banham 1 97 1 ; Bot t les 1 987; Preston 
1 971 ; Longstreth I 997). Commercial  strips and suburban shopping mal ls  
create a landscape that is mass-produced, franchised. and packaged to 
meet every need of the Ca l i fornia consumer. Newer suburban com
plexes, such as those in Orange County and S i l icon Va l ley, a lso offer an 
ever-growing variety of land uses tha t i s  crea ting a new landscape some 
have even described as "postsuburban:· Perhaps s ignal ing a common 
American fu ture, these places are characterized by m ul tip le regional
sca le shopping mal ls. entertainment complexes, a m ix of office parks 
and space-extensive industria l  faci lit ies (often oriented to the global 
informat ion economy), a bewildering network of freeways and mul tilane 
surface streets. and a res ident ia l  landscape, wi th both s ingle- and 
mul t i ple-fami ly housing. oriented around convenience, consumpt ion, 
and personal privacy (Kl ing, Ol in. and Poster I 99 1 ). As with so m any 
other elements of the Ca l i fornia l andscape. these fea tu res have created 
a visible scene a l ready being widely replicated fa r beyond the bounds 
of the Golden State. 

Yosem ite State (a nd National) Park, Ju n e  10, 1 864 

I n  1 864, the l i terate American publ ic fel t  d isgust over the priva tization 
ancl tawdry development at Niagara Fal ls. When i t  appeared the same 

28 



Figure 7 .  
T h e  expansive and repetitive landscape o f  the California suburb i s  exemplified by 

this tract in Lemoore. 
Photograph by W. Preston 
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would befa l l  Yosemi te Val ley and the Mariposa Grove, Congress set t hem 
apart as a public park for Cal ifornia ( 1 3  Stat .  325). Eight years later, lack
ing a state to receive land, another Congress establ ished Yel lowstone 
Nationa l  Park. Yosemi te, however, was the  groundbreaker, the  n at ion's 
first state and, in  rea l ity, na t ional  park. A year a fter its creat ion, Frederick 
Law Olmsted laid ou t a management prescript ion tha t  would become 
the blueprint  <md the phi losophy for park systems nat ionwide (Olmsted 
1 865). A ha lf- century l a ter the Yosem i te gran t  returned to federal man
agement whi le the state pursued redwood lands for new parks (Engbeck 
1 980). 

Today Cal ifornia boasts the  largest and most d iverse state park system 
in  the country. I t  a lso has  more un i ts of the nat iona l  park system than 
a ny other state except Alaska. Twen ty-three nat ional park u n i ts, total
ing 8 . 1  m i l l ion acres and 265 state parks at 1 .4 m i l l ion acres com prise 
more than n ine percent of the state's land area (Figure 8). Together they 
serve nearly 120 m i l l ion visitors per year (Cal i fornia State parks Foun
dation 2000; Nat ional Park Service 1 997). Every ecological divis ion and 
a bewildering array of h istoric themes are represented. The i m pact of  
these many preserved places on the landscape of Cal ifornia resu l ts no t  
on ly  from what  they have wrought but  what  they have stopped. 

The most importan t  impacts of the parks have been preservat ion of 
open space and prevent ion of development. Golden Gate and Santa 
Monica Na t ional  Recrea t ion Areas and numerous s ta te parks have 
checked resident ia l  sprawl in the sta te's major urban zones. '!arrey Pines, 
Los Osos Oaks, Crysta l  Cove, Topanga Canyon, and Moun t  Diablo are 
among the state uni ts  wi th subdivisions lapping a t  their borders (Figure 
9). Po int Reyes Na t ional  Seashore halted a major tract development a f
ter roads and twelve houses had been bui l t .  The area of the  planned 
suburb now sweeps down to L imantour Spit  wi th only three employee 
houses in view (Dudd leson 1 971 ; Pozzi 2000). 

The presence of a park a lso has blocked other types of development. 
After San Francisco buil t  Hetch H etchy Dam in Yosemite, Congress, in 
192 1 ,  enacted an amendment to the Federal Power Act forbidding i t s  
implementat ion in nat ional parks (4 1 Stat . 1 353). I n  the  case of the  Kings 
River, Congress blocked a Los Angeles reclamat ion project by adding 
the area to Kings Canyon National Park. The National Park Service (NPS) 
and park supporters also b locked several trans-Sierra road projects, losing 
only at Tioga Pass. An ambit ious plan to  bui ld  a h igh elevat ion road 
along the en t ire Sierra Nevada also fa i led due to N PS opposi t ion (Di lsaver 
and Tweed 1 990, 1 82- 1 86). 

Arguably the most importan t  open space preserved by the  parks i s  
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along Cal ifornia's crowded coast .  The Cal ifornia s ta te park system holds 
t i t l e  to 280 m i les, or 25 percen t .  of the shorel ine. Nat ional  parks accoun t  

for nearly 1 00 mi les more, not  i ncluding the Channel Islands. A l though 
all open space is  i m portan t ,  more than a fou rt h  of Ca l i fornia's park lands 

are designa ted wi lderness. Here the con tro ls  on construct ion <mel use of 
mechanical t ransport promote a more complete naturil l  s ignnture on 
the land (Schaub 2000). 

Despi te t he  preserva t ion of open space, the  legacy of human act ivi ty i s  
presen t  i n  a l l  288 park un it s .  Park management  has act ively a l tered 
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Figure 9. 
Los Osos Oaks State Park near San Luis Obispo protects an island of nature 

a mid residential and agricultural  development.  

Photograph provided by the Photographic A rchives of California State Parks. 
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ecosystems whi le  a t  the same t ime causing them to  diverge markedly 
from the  lands surrounding t hem. Among park managers' early steps 
were, first, enjo inmen t  of lumbering, hun t ing, and most grazing and, 
second, suppression of fire. Parks con ta in many areas of old-growth 
forest coveted by loggers. Original ly, Ca l i fornia boasted nearly two mi l
l ion acres of redwood groves. Only 86,000 acres remain ,  93 percen t of 
them i n  parks and reserves (Redwood Nationa l  Park 2000). 

Rangers practi ced extensive fire suppression prior to the mid- 1 960s. 
During tha t  t i me forest composi t ion al tered, somet imes dramat ica l ly, 
especia l ly i n  the mounta ins. For example, giant sequoias s imply did not 
regenerate for nearly a century. In the process, species l ike white fi r 
expanded in  both range and density of coverage among the sequoia 
groves (Sequoia and K ings Canyon 1 987). During that t ime the fuel load 
in forest s  bui l t  up to an unnatural level that has rendered prescription 
burn ing a feeble corrective device. 

Park management of fauna has a lso impacted the landscape. Early  
efforts to  e l iminate predators, coupled wi th  bans on hunt ing, led to 
erupt ions in ungula te populat ions. Deer in  part icu lar  wreaked a devas
ta t ing i mpact on vegetat ion.  The chain react ion of t hese ecologica l 
changes rippled t hrough commun it ies contribu t ing to neilr  e l iminat ion 
of some species and increases in others. Subsequent efforts to protect 
predators, especia l l y  black bear and mounta in l ions, have led to the 
further divergence of parkland ecology from the surrounding areas. 
Bears, the aforement ioned ecosystem engineers, are densest in the large 
parks where hunt ing is forbidden. 

Another i mpact of the nat ional  and state parks i s  in preservat ion of 
h istoric stmctures and l andscapes. Indian settlement sites, Spanish missions, 
forts of various groups, and agricu l tura l .  industrial ,  commercial .  and 
even Hol lywood landscapes are preserved. Many ethnic landscapes have 
persisted due to  t he ir  inclusion in park zones or to fi n<mcia l  support 
from the  state or nat ional parks. The preserva tion movement, begun a t  
Yosemite, led to t he 1 906 Ant iqu i t ies Act (34 Stat .  225) for protect ion of  
h istor ic resources. Iron ica l l y, President C l in ton recent ly  used i t  to 
protect the coastal  rocks and is lands along Ca l i fornia's ent ire coast l ine  
(US Department of I nterior 2000). 

With in the parks' auto-accessible zones, planners design bu i ldings and 
landscapes to exact ing specifications and styles. This "parkitecture" is 
duplicated t h roughout both systems as wel l as various regional and 
local parks. Planners des ign campgrounds, bu i ld ings, parking areas, and 
the d isguised in fras tructure to support them to have a "rust ic" look that  
is both careful l y  wrought and i t se lf  h istoric (Carr 1 998). 
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St i l l  another influence of the parks extends beyond their boundaries. 
Most nat ional and state parks are dest inat ions, targets for Cal i fornia's 
travel ing populoce. The road system has evolved to cope with traffic 
coming to Yosemi te, Sequoia, and the many accessible beach parks. 
Gateway towns such as El Portal ,  Mariposa, Three Rivers, and Borrego 
Springs have their own landscapes of tour ism-lodgings, d in ing estab
l i shments, souvenir shops, a nd a remarkable  array of loosely associated 
amusements. Parks i n  urban zones, wi th their protected open space, 
increase the value of adjacent l ands. This, in turn, often leads to more 
expensive residential and commercial development. A lso, parks and their 
touri sm provide economic  mu l t ipl ier effects that spawn addi t iona l  
development in surrou nding regions. 

Fi nal ly, among the subt les t  influences of the nat ional  and state parks is 
the i r  con t ribut ion to  environ menta l  educa t ion a ncl conserva t ion 
proselytizat ion. Outside academia, Ca l i fornians encoun ter the environ
mental message most often in their parks. In  some immeasuroble way 
the  cu mula t ive impact of t h i s  m essage sure ly  i n fluen ces h u man  
landscapes throughout t he  Golden Sta te. 

The Co10 i n g  of the Tra n s«:o n t i n e n t a l  R a i l ro a d, 
Ma-y 1 0, 1 869 

'There has never been any sustil i ned at tack on the idea tha t  the steam 
ra i l roocl was the most sign ifican t  i nven t ion or innovat ion in the r ise of 
an inclustri il l  society:· So wrote h istorian Albro Mart in  in 1 992 0 2). Ca/i
fonria History editor Richard Orsi (2000a) is more geographica l ly specifi c, 
label ing the ra i l road the most i mportant  factor in Cal ifornia's h is tory 
and landscape. Invented in Bri to in ,  the rai l roarl came to America when 
the Bal t imore and Ohio Ra i l road Company was chartered in 1 827 a nd 
became fu l l y opera t iona l  i n  1 830. Ca l i fornia 's  fi rst l i ne ran from 
Socramento to Fo lsom in 1 856 (Hol l iday 1 999, 1 70; Vance 1 995, 25-3 1 ). 
However, it wils complet ion of the transcon t inenta l  ra i l road on May 1 0, 
1869 that brough t a major corporate carrier, substant ia l  l and gran ts, 
and profound economic, socia l  and geographica l  change to the state. 
Through establ ishment of transport routes and towns, development of 
l on e ! ,  water resou rces and  tourism, economic  i m pacts on m i n i ng, 
ogricu l ture, and forest ry, ilnd d i rect format ion of both the urbiln and 
rura l  landscape. the ro i l roacls, led by the Southern Pocifi c  (SP), drove 
Ca l i fornia into the i ndustria l  age. Today 30 ra i l roads, most of them 
local ,  st i l l  operil te on 634 1 m i les of t rack in the stote. The Burl ington 
Northern and San til Fe ond the Union Pocific, two nat ional  ca rriers, own 
the majori ty of the track (Associa t ion of American Ra i l roads 2000). 

The spatial orray of l rilnsportat ion and sett lement in Ca l i fornia owes 

34 



much of i ts pat tern to rai l road planning and construction. The Cent ra l  

Pacific l i ne  over Donner Pass b isected the Sierran min ing region amidst 
a general and  largely i rreversible economic decl i ne. It ga lvanized agri

cu l ture and service businesses, creat ing a growth corridor. Major wagon 
and auto roads fol lowed, as did In terstate 80 (Di lsaver 1 982, 1 84- 1 90, 
380-395). E lsewhere, the ra i l roads a l so la id a transport network over the 
state. I n terstate 5 in the  Sacramento Val ley, State Highway 99 in the San 
Joaqu i n, and large port ions of I-1 0, l- 1 5 , and 1-40 i n  the desert closely 
para lle l  the t racks (Figure 10). 
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Figure 10. 
National  forests, rai lroads, and i nterstates ( p lus Highway 99)  in California. The 

forests cover the mo untai nous o ne-fifth of the state. Many hig hways followed 

the routes of the railroads.  
Cartography by Margarita M. Pindak. 
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A long t hese l i fe l i nes, the ra i lroads established or encouraged numerous 
towns to serve as passenger and freight entrepots. The Central Pacific 
and, la ter, the Southern Pacific developed Lancaster and Pal mdale i n  
the Antelope Va l ley, Livermore and Tracy near the Bay Area, Mojave 
and Coachel la in the desert southeast, and dozens of market centers in 
the San Joaquin including Modesto, Merced, Fresno, Tulare, and Hanford. 
Wherever the ra i l road bui l t ,  farmers, businesses, and towns fol lowed. 

I n  order to  sel l their government granted land and provide customers 
for their trains, t he rai l roads did everyth i ng possible to encourage sett le
ment. The Southern Paci fic opera ted elaborate p lanning and marketing 
departmen ts, both rely ing on the la tes t  scien t i fi c  data .  I t  a lso organized 
and bankrol led i rriga tion, farm ing cooperat ives, forestry programs, and 
tourism development. One profound i mpact on Cal iforn ia's modern 
l a n dscape  is t h e  p repon dera nce  of o rch a rds ,  v i n eyards ,  a n d  
hort icul tura l  fields i n  the state's lowlands. A l though many o f  these crops 
arrived with the Spanish, farmer and customer inexperience h indered 
their populari ty  and prol i ferat ion.  The Southern Pacific provided sett le
ment assistance, crop research and educat ion,  market ing i n  the eastern 
U.S. and Europe, and the na tion's largest refrigerated ra i l  car system. 
The latter was particularly important with the railroad's successful program 
to generate can ta loupe product ion i n  t he  Imper ia l  and  Coache l l a  
va l leys .  The S P  loca ted and dug the  fi rs t  we l l s ,  researched the  
can ta loupe as both crop and popular food, bu i l t  i t s  t racks and towns i n  
the two val leys, i ns ta lled refrigerat ion fac i l i t ies, taught farmers to  grow 
the strange crop, and heavily marketed i t  i n  eastern ci t ies (Rice et.a l . I  996, 
282-283 , 286-288; Orsi 2000b, Chap. 9; Orsi 1 99 1 ,  s n.  

The rai l roads a lso exerted a strong impact o n  Cal i fornia's forested land
scape. On one hand, ra i l roads deforested some areas for construction 
materials and, before 1 880, fuel. Addit ionally, narrow gauge i ndependent 
or spur l ines spread lumbering and m in ing espec ia ll y  i n  the  S ierra 
Nevada. Yet the Southern Pacific, wi th  i t s  long-term p lann ing and 
research programs, quickly embraced forest conservat ion for watershed 
protect ion .  S P  execu t i ves be l ieved both  agri cu l ture a n d  tour i sm 
revenues depended on i t .  The company played a significant pol i t ical 
ro le in the estobl ishment of nat ional  forests in the state and a technical 
one through its organ izat ion of the first effect ive fire suppress ion 
system. The S P a lso pursued a vigorous program of research, education, 
and quarant ine during the pine-rust-beet le  infestat ion of the 1 900s and 
1 9 1 0s (Orsi 2000b, chap. 1 n. 

The importan t influence of the ra i l roads on nat ional  parks and western 
tourism is well establi shed (Rothman 1 999; Runte, 1 990a ; Wyckoff and 
Di lsaver 1 999). Encouragement of tourism was a source of passengers 
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ding to  t heir former l i fe l ine, often near city centers. Many a re now 

depressed and crime-ridden neighborhoods. Planning for t ransportation 

and redevelopment in rai l road c i t ies can be a cha llenge. I m movable 

tracks and t raffic congest ion during t ra in  crossing force adjustments in 

any spat ia l  p lan (Figure 1 1 ). Yet ,  the sprawl of Cal iforn ia's major urban 
areas owes its orig ins to  suburban rails. With the funct ional ,  i f  not 
financiaL success of Bay Area Rapid Trans i t  (BART) and l ight ra i l  systems 
in San Jose, Los A ngeles, Sacramento, and San Diego, urban rai ls  are 
becom ing m ore prevalent  after years of decline (Figure 1 2). 

Fina l ly, as we t ravel t h rough the  s tate, t here are the remnant visual 
scenes at every turn. In the countryside, amid the orchards and spe
cia l ty crops. grid pat tern town centers orient  a long the t racks rather 
than card ina l  d i rections. Loading fac i l i t ies and s i los, many abandoned, 
s t i l l  loom beside the  tracks. The rai ls themselves impart a l inear pattern 
that d i srupts the geometry of the Townsh ip & Range and the polymor
phous n atural landscape. L ines of trees, plan ted by the Southern Pacific 
for shade, wood, and adornment, can be found on former ra i l road lands, 
a long tracks, and at stat ions extant  or remembered. They include euca
lyptus, t amarisk, b lack locust, and palms. Some abandoned rai lroad 
right s-of-way n ow serve as recreat ion  t ra i ls . Overpasses and the  
occas ional t un nel  m ark t he intersection of  the rai l and  auto networks 
(Rademacher 1 999). 

Entering t he dense bui ldup of the c i t ies a clustering of industry and 
wa rehouses  fo l l ows each r a i l  corr idor. L a rge ra i l  yards crea t e  
impenetrable impediments to  in tra-urban flows o f  cars a n d  people. 
The periodic t raffic jams that  accompany a passing t ra in ,  added to these 
other i mpacts at a l l  scales. demonstrate the enduring legacy of the golden 
spike on May 1 0, 1 869. 

Eledrific:ation of Ma rket Street, April 9, 1 874 

The t iny  nocturnal glow of Father Joseph Neri's electrical ly powered arc 
l ight a long San Francisco's Market Street signa led the beginn ing of a 
new era des tined to  reshape the  Ca l i fornia landscape CBrechi n  1 999, 
253-56; Wi l l iams 1 997, 1 70). Even as early as 1 890, some observers rea l
ized tha t  t he  harnessing of electricity was "dest ined to be one of the 
most powerful factors entering our social condit ion" (Wil l i ams 1 997, 168). 
Indeed, tha t  was the  case, and Cal i fornia, both then and now, led the 
nat ion i n  i nnova tive appl ica t ions of electricity technology tha t  endur
i ngly refashioned the visible scene. Ca l i fornians embraced electric i ty as 
an  a lmos t  myth ic  symbol of progress upon the landscape: every com
muni ty  wanted the lates t  electrical street l igh t ing and tro l ley systems 
and every Cal ifornia household embraced the newest electrical appl i-
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a n d  profi t .  Ca l i fornia was no except ion .  Sou t hern Paci fic  m a n i pu l a t ion .  
m uch of i t  h i dden from t h e  publ ic, led d i rect l y  t o  t h e  establ ish m e n t  of  
Seq uoia, Genera l  G ra n t  (now K i ngs Ca nyon), and Yose m i t e  a t ional  Parks 
i n  1 890 (Di lsaver a nd Tweerl 1 990; Ru n t e  1 990b). Promot ion of m o u n 
t a i n  recrea t i on a n d t h e  wi lderness experience co n t ribu t ed t o  more 
preserva t ion a n d  tourism development d u ri ng t he ensu i n g  t h i rt y  yea rs. 
I I  is no overstatement to say t ha t  wi t hou t t he ra i l roads' i n fl u en ce t h e  
wi l d  a reas of  a l i fornia wou l d b e  q u i te d i fferent  todily. 

U rba n a reas too were i m pacted by t he ra i l roads. Some ci t i es, l i ke Oak
l a nd, owe t h e i r  form a n d  fu nct ion t o  t hem.  Older i n d us t ri a l  l a n dsca pes 

Figure 1 1 . 
Oa kland, like other significant California cities, has  a large a nd i m penetrable 

railroad yard that shapes the geogra phy of other urban fu nctio ns. 
Photograph provided by California Department of Transportation. 
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Figure 1 2 .  
T h e  California urban landscape, seen here i n  S a n  Leandro, reflects the 

overwhelming influences of railroads and auto mo biles. 
Photograph by L. Dilsaver. 
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ance that  promised to save t ime and money (Nye 1 990, 1 -2). As the 
demand for the new technology grew, so did the extensive infrastmcture 
necessary to bring electricity to every corner of the state. By the early 
1 890s, the use of a l ternat ing current (A/C) technology a l lowed for t he 
long-d istance movement of electricity, a breakthrough tha t  i mmensely 
st imulated the construction of hydroelectric power-genera t ing fac i l i t ies 
far from where the electricity was u l t imately consumed (Brechin 1 999, 
255 ; Wi l l i ams 1 997, 1 73-77). From tha t  poin t  on,  Cal iforn ians  displayed 
an unending th irst for power: in 1 9 1 5 , t hey consu med 22 1 5  m i l l ion 
k ilowat t  (k/w) hours of electricity; i n  1 950, the figure had leaped to 
24,800 mi l l ion k/w hours; and today the state devours more than 268,000 
m i ll ion k/w hours annual ly (Ca l i fornia Department of F inance 1 999; 
Wi l l i ams 1 997, 374). 

The Cal i fornia landscape is fil l ed with the  i n fras tructure of electricity, 
i ncluding a l l  of the generat ing fac i l i t ies and t ransmission l i nes tha t  bring 
t he power from producer to consumer. The geography of hydroelectric 
power i l lustra tes the pattern. As hydroelectr ic i ty ga ined i n  populari ty 
with A/C technology, the state's physical geography preordained an  
e laborate network of long-dis tance con nect ions :  Ca l i fornia's major 
mounta in  zones. the  home of most of i t s  hydroelectric-genera t i ng 
poten t ia l ,  are typica l ly found  a t  some distance from the sta te's major 
popula t ion clusters (Wi l l iams 1 997, 1 69-70). The resu l t  has been the con
struction of an elaborate series of mounta in  dams and hydroelectric
generat ing faci l i t ies a long with the development of an extensive power 
grid connect i ng these often remote s i tes to major zones of consump
t ion.  For exa mple, Northern Ca l i forn ia's Shasta complex (Sacramento 
River) and dozens of Sierra Nevada faci l it ies ( including projects on  t he 
Pit ,  Fea ther, Yuba, Stan islaus, Tuolumne, San Joaqu in ,  K ings, and Kern 
Rivers) have reshaped the sta te's mountain geography wi th a broad 
assortment of da ms, reservoi rs, and power l ines. The potent ia l  for these 
mounta in sites was demonstra ted in 1 90 1  when Oakland's stree t l ights 
and trol ley cars became powered by waters from the far-off Yuba River 
over 1 40 mi les away (Brigham 1 998, 3). Later projects were even larger 
i n  scale :  the bui ld ing of the San Joaquin R iver's B ig Creek Dam, crit ical 
in  powering d istant Los Angeles, involved the construction of over 56 
mi les of new mounta in access roads, 1 2  work camps and construction 
faci l i t ies ( later used for maintenance), and over 240 m i les of transmis
sion l i nes to the Southland (Wi l l iams 1 997, 1 84-86). The Colorado River's 
federa l ly financed Hoover Dam project a lso conta ined a crit ical hydro
electric component. By 1 939, it was the world's largest hydroelectric 
faci l i ty and it a l lowed Southern Cal i forn ia  to increase its consumption 
of power t hereafter (Starr 1 990, 1 57-58; Stevens 1 988, 259). I ndeed, elec
t ricity figured into t he ra t ionale for bui ld ing many of t he publ ic dams 
in the Wes t  because potent ia l  power sa les were used to  just i fy the 
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construct ion costs of such projects (Brigham 1 998, I 2) . 

Also fac i l i ta t ing the  creat ion of such infrastructure (both publ ic and 

private) was the emergence of large state-regula ted public u t i l i ty com

panies that  represented the  conso l idat ion of many smal ler operat ions. 

Pacifi c  Gas and E lectric CPG&E) formed in 1 905 and st i l l  dominates elec
trici ty generat ion in Northern Cal ifornia ,  whi le  Southern Cal i fornia 
Edison (SCE), consol idated i n  1 909 and remains central to electrici ty 
product ion in the southern port ion of the state (Brech in 1 999, 264 ; 
Coleman I 952; Starr I 990, 1 57; Wil l i ams I 997, 1 82-83). 

Technologica l  moves beyond hydroelectricity have a lso shaped the state's 
landscape. Today, only 18 percen t of the state's e lectricity i s  produced 
by hydroelectric faci l i t ies. After 1 950, new steam turbine techi1o logies 
a l lowed for the use of fossi l  fuels in generat ing electricity and today 
these power plan ts, widely scattered across the state, provide Ca l i fornians 
wit h  t heir most i m portant source of power (Wil l iams 1 997, 277-82). In 
addit ion ,  the state's nuclear power fac i l i t ies in such loca l i t ies as San 
Onofre (north of  San Diego) and Diablo Canyon (near San Luis Obispo) 
provide a n  addi t ional  1 5  percent of the electrici ty budget (Ca l i fornia 
Department  of Finance I 999). The largest visible imprints of so-ca l l ed 
"a lternat ive" energy production include local solar energy generat ing 
uni ts (often atop ind ividual  homes), geothermal power plants (especial ly 
Sonoma Coun ty's Geysers faci l i ty), and 27,000 acres of wind-generat ing 
turb ines ( inc luding Al tamont Pass east of L ivermore, the Tehachapi 
Mou n ta i n s  nor thwest o f  Moj ave, and San Gorgon io Pass east of 
Banning)(Ca l i fornia Department of finance 1 999; Wi l l iams 1 997, 288-9 1 ,  
330-35) .  

The consumption of electricity has a lso radica l ly a ltered the Ca l i fornia 
landscape. ln u rban set t ings, the in i t i a l  focus of elect ricity consumption 
(in the  1 880s and 1 890s) came in  the form of electri fied s treetcars and 
street l ight ing (Brigham 1 998, 3 ;  Nye 1 990, 69-1 37). Although the street
cars have largely van ished, many of the key urban commuting rou tes 
they created remain as principal urban and subu rban thoroughfares 
today. The modern nocturna l  i l l u m ina t ion of the  c i ty, of course, 
rema ins an enduring legacy. Cal iforn ian h istorian Kevin Starr describes 
the transformation of Los Angeles by the 1 920s: "Night t ime Los Angeles 
had become a wonderland of l ight . From atop Mount Lowe one beheld 
Los Angeles, Pasadena, and fifty-six contiguous ci t ies and suburbs spread 
out i n  a vast sea of i l luminat ion. In sheer extent . . .  there was no other 
spectacle l ike i t  in  the Uni ted Sta les" (Starr 1 990, I 57) (figure 1 3). Gradu
a l l y, between 1 9 1 0  and 1 930, residen t ia l  use of electri ci ty for l ight ing 
and home appl iances il c lcled to the twinkl ing of urban consu mption 
patterns (Nye 1 990, 238-86). I n  a more subt le fash ion, e lect ricity also 
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Figure 1 3 .  
Los Angeles a t  night i s  a n  electric landscape that c a n  be seen from s pace. 

Postcard from the collection of W. Wyckoff 
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made possible a fundamental reconfigura tion of Ca l i fornia factory lay
outs, a transformat ion that remains  apparent today (Brigham 1 998, 
1 34-38; Nye 1 990, 1 85-237; Wi l l iams 1 997, 203). With widely avai lable 
electrical power, factories could be designed to be more horizonta l ly 
extensive and less dependent on centra l ized steam-generat ing fac i l i t ie  . 
Indeed, a fter 1 9 10 ,  new industrial p lants in Cal i fornia widely adopted 
the approach, wh ich often included the use of longi tudina l ly extensive 
and more efficient assembly l ine manufacturing processes. 

In the coun tryside, Ca l i fornians rushed to lectricity more qu ickly than 
any other rura l Americans ( ye 1 990, 23-25). By 1 934, 60 percent of 
Cal i forn ia farms were elect ri fied, wh i le the nat iona l  total stood at on ly 
1 1  percent (Wil l iams 1 997. 222-23). One enabl ing factor for many Ca l i fornia 
farmers in the Centra l  Va l ley was the close proxim ity of electricity in the 
form of transmission l i nes that connected the Sierra evada wi th the 
sta te's urban areas. Tapping into th i s  grid a l lowed Cal i fornia farmers to 
vast ly expand their use of electric i rrigat ion pumping that a l lowed for 
the cont inued elaboration of the agricu ltural landscape (Smi l  1994, 188-9 1 ;  
Wil l i ams 1 997, 224-23 1 ). By the late 1 920s, over 12  percent o f  the state's 
total electricity consumption came from pump irrigation operat ions anc l  
th is  technology remains  essent ia l  today i n  provic l i ng wa ter for many 
Cal i fornia fa rmers. In addit ion, electric motors have proven pivota l  in  
modernizing many other farm ing act ivit ies, including the use of new 
mi l k ing machines, pou l t ry brooders, and refrigera tion faci l i l ie . ln cleed , 
from the state's rura l periphery to i ts bright ly i l lumina ted downtowns, 
elect ricity has enduringly reconfigured the cu l tura l  lanr lscape of the 
Golr len Sta le. 

1111assage of the Wright I rrigation Distrid Ad, Man:h 7, 1 887 

Art i ficia l  i rriga t ion has been the mai nstay of economic prosperi ty in 
Ca l i fornia .  However, unt i l  the passage of the Wright Act (Assembly Bi l l  
1 2) on March 7, 1 887, few fanners had the legal o r  pract ice d means to 
obta in s tream water for irrigat ion.  The legislat ive passage of th Wright 
Act not only overcame th is  barrier, but a lso paved the wily for the rilpic l  
expansion of i rrigated agricu l ture in Cal i fornia .  

During the first decades of statehood, the right to exploit stream water 
was i nfluenced by Engl ish common law, Spanish practices, ilnd golc l 
msh i nnovation. Under the former; the doctrine of"riparian rights" prevai led 
i n  England and the eastern United Slates. Th is principle held thil t  only 
those people l iv ing on a stream bank could lay c la im to i t .  Ca l i forniil 
offici a l ly adopted th is  common law in  1 850, but gold seekers found it 
unsui table for hydrau l ic  min ing. They adopted the custom known ilS 
"appropri a t ion :· Resembl ing H ispan i c  water law, the il ppropri a t i on 
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doctrine d icta ted tha t  many people coul d  d ivert s tream water for 
benefic ia l  uses with priority going to the first comer. In 1 85 1 ,  Cal iforni a  
a l so endorsed appropri a t i on i n  the  go ld  coun t ry a n d  u l t i m a te ly 
i ncorporated both doctrines in to statewide l aw in 1 872. The legis la t ive 
wiU ingness to accommodate these contrary doctrines caused considerable 
confusion and l i t iga tion especia l ly concerni ng crop i rrigat ion (Hundley 
1 992, 67-85). The jurisdict ional uncerta in ties, a nger over l and monopo
l ists, and the inab i l i ty of sma l l  landholders to afford to construct and 
manage i rrigation projects, in turn, resul ted in  the passage of the  Wright 
I rrigat ion District Act in 1 887. 

The Wrigh t  Act authorized residents i n  an a rea to organ ize i rrigat ion 
dist ricts, purchase land and water rights, and d istribute water. I mpor
tant ly, the d istricts could condemn a l l  i ndividual water rights, inc luding 
ripa rian ,  and purchase them in  the  name of the d istr ict .  Once the  
obstacle of  riparian priority was removed, dozens of publ ic districts 
rapidly formed in  Cal i fornia and large-scale i rrigat ion commenced. A 
surge of l andless i m m igrants and smal l  landholders rushed to  t ake 
advantage of these new opportuni t ies, and by 1 889 Cal ifornia led the  
nat ion in  i rrigated acreage (Kahrl 1 978, 26-27; Hundley 1 992, 99-1 00). I n  
the 1 890s many d istri cts fel l  on hard t imes owing to drought, poor 
management, and insufficient resources for comprehensive i nterbas in 
projects (Worster 1 985, 1 1 0). Nonetheless, the Wrigh t  Act had establ ished 
the legal precedent for f·u ture rura l and urban developmen ts, and water 
districts were in the forefront of the massive expansion of i rrigat ion 
that blossomed in the twen t ieth cen tury (Kahrl 1 978, 63 ; Pisani 1 992, 
1 04; Li t t lewort h and Garner 1 995, 1 7). 

With the Wright Act and associa ted a mendments  as the  lega l and 
distribut ional framework. the federal and state governments provided 
the money, centra l ized planning, and advanced engineering necessary 
for a mbitious in terbasin water transfers (Stene 1 994; Duva l l  and Duva l l  
1 997, 202). Ca l i fornia benefi ted greatly from the  passage o f  the  federal 
Reclamat ion Act of 1 902, wh ich provides federal money to finance 
water projects in t he West. Water made ava i lable under the auspices of 
the Reclama tion Act was d i stributed according to the water laws of the  
sto tes (Robinson 1 979, 332). The Wrigh t  Act had sanctioned the forma
t ion of water districts and they in  turn provided the framework for 
effective and widespread distribut ion of federa l i rrigat ion water. I n  short 
order, the Bu reau of Reclamat ion undertook massive water projects in 
regions such as the Sal ton Basin and the Great  Cen t ra l  Va l ley. For 
exam ple, the bureau's Centra l  Val ley Project, bui l t  between 1 937 and 
1 95 1 ,  supplies water to loca l rura l  and urban water dis tricts , which 
manage and d istribute i t. Subsequent ly, the Cal i fornia State Water Project 
further augmented the surface water ava i lable for i rrigat ion.  S imi larly, 
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approxi m at ely  s ix ty-five percent of t h e  water t ransported by the  

Cal i fornia Aqueduct i s  desti ned for agricul tu ra l  water d istricts in  the 

San Joaqu in  Val ley (L i t t leworth and Garner 1 995, 25). The landscape 

consequences of t hese projects, and agricu l tural i rrigat ion in genera l .  

cannot be overstated. The visual  s ignatures are ubiquitous and revealed 

in t he water fac i l i t i es, i rrigated l an ds, farm rela ted i ndustries, and in 

their enviro nmenta l  consequences. 

The i rrigat ion infrastructure in Cal iforn ia  is visible over major portions 
of the state and especially with in agricultural regions sud1 as the Imperial , 
Sal inas, and Central Val leys. The Central Val ley and State Water Projects 
together i nclude forty-two major dams and reservoirs, 1 .200 m iles of 
aqueducts, twenty power plants, and dozens of pumpi ng plants (Ca l i
fornia Department  of Water Resources 1 998) (figure 1 4). As i mpressive 
as t hese projects a re, they represent only a port ion of the storage, power, 
and conveyance fac i l i t ies t ha t  contribu te to i rrigat ion i n  Cal ifornia .  A 
remarkable  n umber of addit ional  Bureau of Reclamat ion, Ani1y Corps 
of E ngineers, and private projects account for most of the 1 ,300 reser
voirs and associated fac i l it ies i n  the state. Furthermore, some urban 
water systems are designed for the storage and distribut ion of i rrigation 
water as wel l .  The Hetch Hetchy project and the Colorado Aqueduct are 
notable examples of systems associated wi th  i rriga tion.  Many of t hese 
reservoi rs a re equipped with hydroelectric fac i l it ies tha t  distribute power 
to urban and rural l andscapes across Cali fornia.  

Art i fi c i a l  i rrigat ion provides not on ly the backbone of agricu l ture in 
Cal i fornia ,  but also i s  im portant  for recre<� t ion. Approximn tely, s ixty 
percent of the recrea tion in Ca l ifornia involves water bodies, and art i fi
c ia l  reservoirs comprise a substant ia l  port ion of them (Kahrl 1 978, 92-
93 ; Selby 2000, 209). Shasta, San Antonio, Pine Flat , and Lake Havasu 
reservoi rs, as wel l  as the  Salton Sea, are wholly or part ia l ly  products of 
i rrigated agricul ture and serve as i mportant recreation dest inat ions. They 
h ave genera ted a hos t  o f  bus iness ,  servi ce, a n d  adm in i s t ra t ive 
l andscapes a t  the water bodies, a long access rou tes, and in gateway 
com mun i t ies. L ike t heir urban counterparts, the watersheds, reservoi rs, 
and conveyance right-of-ways have constra ined other forms of com
mercial and residen t i a l  development. This  i s  especial ly true around some 
reservoirs, such as Shasta and Trin i ty Lakes, which are encompassed 
completely or part i n l ly by nat ional  recreation areas or sta le nnd county 
parks (Bench mark Maps 1 998, 10-33). 

The spat ia l  extent of i rrigat ion in Cal ifornia is unsurpassed. By 1 995, 
over n i ne m il lion acres in Cal i fornia were art ificia l ly i rrigated by surface 
and wel l  water (Ca l i fornia Department of Water Resources 1 998, ES4-8). 
One-sixth of all the  i rrigated land in the Uni ted States is concentrated 
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Figure 14. 
The C a li fo r n i a  A q u e d uct  a n d  t h e  Oos A m i g o s  P u m p i n g  P l a n t  i n  t h e  

S a n  Joaquin Va lley. 
Photograph provided by California Department of Water Resources. 
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i n  Cal ifornia's Cen t ra l  Val ley a lone (Duva l l  and Duva l l  1 997, 20 1 -202). In 
t o t a l ,  nearly  one-t en t h  of the s t a t e' s  surfa ce i s  under i rriga t ion .  
Depending on the  season and  p l an t  variety. environments tha t  were 
once desert, grass, shrub, marsh, woodland, or meandering sloughs have 
been t ransformed in to  lush geometries of color and texture. These fields, 
orchards, and vineyards are fur ther laced with set t lements, u t i l i ty l ines, 
sprinkler systems, wel ls, pumps, cana ls, p ipel ines, equipment yards, 
service roads and, in some loca t ions, the technology to combat  frost . 

Irrigat ion is responsible for t he larger port ion of the nearly $30 bi l l ion 
i n  annua l  revenues derived from agricu l ture in Cal iforniil ,  and i t s  eco
nomic impact has t ransformed landscapes beyond the  farm and ranch. 
In 1 997, for example, nearly one-th ird of a l l  jobs in the Cen tra l  Va l ley 
came from farming or farm rela ted industries (Brickson 1 998, 1 2). When 
employment and profi t reinvestment is considered, i rriga t ion provides 
significan t  and vary ing economic underpinnings for urban and rura l 
landscapes across t he  s ta te. Ironical ly, i rriga ted agricu l tural landscapes 
are being supplanted by suburbs in many areas of Ca l i fornia due largely 
to t heir own economic success (Ca l i fornia Department of Water Resources 
1 998, E S 1 -2). 

The i rrigated agricu l ture promoted by the  Wrigh t  Act has a lso spawned 
unin tended consequences tha t  a re themselves expanding components  
of Cal ifornia's visual landscapes. The Sal ton Sea i s  a major example. 
Early endeavors to  provide i rrigat ion water to the dry Salton basin 
unwi t t ingly resul ted in its flooding by the Colorado River. Wastewater 
from the i rriga ted l ands of the Coachel la and Imp ria l  Va l leys cont i nues 
to susta in  the  sea as a completely human-made water body. Soil damage 
is a growing problem in areas such as Sacramento-San Joaquin Delta 
and the Cen tra l  Va l ley. Hundreds of t housands of acres have been ren
dered useless or less product ive by sa l twater in t rusion. wil terlogging. 
sa l in izat ion. and erosion (Hu ndley 1 992, 364-350). Moreover. vnrious 
methods of agricu l tura l  wastewater disposa l are increasingly important 
as landscape agen ts and features. Owing in part to wastewater, numerous 
s tream, bay, and del ta environments have lost their fisheries and the 
cul tura l  man i festat ions they once supported. Some envi ron ments, l ike 
Kesterson Reservoir, the San Luis Dra in, and thousands of acres of evapo
rat ion ponds in the  San Joaquin Val ley, were constructed to speci fical ly 
address agricul tu ra l  pol lut ion (Depart ment of Water Resources 1 990}. 
A l though not as percept ib le as reservoi rs and canals, land subsidence 
c lue to  ground water wi thdrawal is widespread and sign ificant .  Th is 
process has lowered ten percent of the land in the Cen tra l  Va l ley (Lofgren 
and Klausing 1 969). Irriga t ion, regrettably, is d irect ly responsible for these 
changes and i t s  visual impacts are growing. 
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I rrigation is one of the most i mportan t  landscape agencies i n  Ca l i fornia .  
The experiences of co lonial  peoples and gold miners assisted i t s  devel
opment. In addi t ion, technological innovat ions, new energy sources, 
and government assistance were factors i n  the growth and success of 
i rrigated agricul ture. However, u l t imate success depended on the  ab i l i ty 
to t ransport stream water to non-riparian lands and then effectively 
distribute i t  to farms. The Wright Act of 1 887 and i ts a mendments made 
th is possible. 

San Gabriel Ti mberland Re§erve, De«:ember 20, 1 892 

Forest conservat ion was a topic that  gripped eastern intel lectua ls  and 
scien tists in the la te n ineteen th century. Various associa tions and,  after 
1 88 1 ,  federa l  agencies sought to protect a resource that was dwindl ing 
a larmingly. Th is concern led Congress to pass what is now cal led the 
Forest Reserve Act in  1 89 1 .  I t  allowed the president to uni lateral ly withdraw 
publ ic lands for what wou ld  become the nat ional  forests. Twen ty-one 
months la ter Benjamin Harrison proclaimed Cal ifornia's first un i t ,  t he 
San Gabriel Timberland Reserve, now part of Angeles Nat ional Forest. 
Over the next fi fteen years, c i t ing needs for t i mber and watershed 
conservat ion, presidents procla imed un i ts in  Cal ifornia tha t  now form 
eighteen national forests and one national grassland. They total 20,652,922 
acres or twenty percen t of Ca l i fornia's area (Figure 10). The Uni ted States 
Forest Service, an agency of the Department of Agricul ture admin is ters 
these lands (Ayres 1 958; Clary 1 986, 3-28; Steen 1 976; US Forest Service 
2000). 

Establ ishment of the nat ional  forests in i t i a ted two profound processes 
that  have affected the Ca l i fornia landscape. One was the wi thdrawal of 
lands from the  publ ic doma in,  ha l t ing private land a l ienat ion .  The 
existence of permanent federal conservat ion lands has ha l ted sprawl 
from Los Angeles to Lake Tahoe. At the former, much of the region's 
recreation depends on the open space provided by national forests ringing 
the bloated metropolis . In El Dorado National Forest. the old resort of 
Ta l lac at South Lake Tahoe exempl i fies one side effect of such des igna
tion-historic preservat ion. A private, water-oriented subdivision abuts 
the forest boundary a l i t t le  over a mi le  from the late n ineteen th  century 
complex (US Forest Service 1 990; Fiske 2000). 

In 1 93 1 ,  the Forest Service established eight "primit ive areas" in  Ca l i fornia. 
T h i s  fo rm o f  m a nage m e n t  z o n i n g ex c l u d ed roa d s ,  t o u r i s m  
developmen t. and most other forest act ivi t ies i n  favor o f  eco logica l  
preservat ion .  Designation of primi t ive areas in  Cal ifornia and within 
the country's other nat ional  forests led u l t ima tely to the  Wilderness Act 
of 1 964 (78 S lat .  890). Under that  law, Congress has created 4.5 m i l l ion 
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acres of wilderness i n  Ca l i fornia, the majori ty on Forest Service lands. 
(US Forest Service 1 960; US Forest Service 1 998). 

The second process to affect the  Cal ifornia landscape was Forest Service 
management ,  a body of laws and pol icies underla in by a righteous 
miss ion of u t i l i ta ri an  conservat ion .  During the  n ineteen t h  centu ry, 
Ca l i fornia ' s  forest l ands suffered decades of overgrazi ng, random, 
shepherd-set fi res, and sca t tered deforestat ion. Erosion and soi l  deple
t ion fol lowed, especia l ly i n  the southern part of the s tate. Areas such as 
the Tahoe Basin, adjacent to  Nevada's si lver mines, were particularly 
hard hi t  (Strong 1 984, 1 1 -33). The Forest Service responded by severely 
l im it ing graz ing and regu la t ing loggi ng during the twen t ieth century 
(Figure 1 5). I n  1 902 the  agency began to  reforest i ts lands. In the first few 
decades, foresters tr ied to  expand the  forests i n to brush lands and 
experimented wi t h  exot ic species. Whi le  most of these efforts fa i led, the  
agency a l so favored com mercia l ly  valuable western species, i n fluenc
ing the overal l  forest composi t ion .  Agency foresters con t i nue to breed 
and plant  superior, insect-res is tant s tock whi le mainta in ing a seed bank 
to  replace species e l im inated by epidemics. Over the decades the agency 
has a l lowed clear-cut t i ng fol lowed by even-age reforestat ion in some 
places and selected species cu t t ing in others, notably the sequoia groves 
of the southern Sierra Nevada (Cla ry 1 986; Fiske 2000; K i tzmi l ler 1 990). 

Added to t hese actions is t he agency's h istory of dynamic fi re suppression. 
Taking i t s  cue from the  rai l roads, t he Forest Service developed an effec
t ive fire prevent ion sys tem tha t  it shared wi th the Nat ional Park Service 
and o ther agencies. Tha t  prevent ion system, coupled wi t h  aggressive 
suppression,  went uncha l lenged un t i l  the  1 960s. The fi re h i story of 
Ca l i fornia's mounta ins and the degree to  which suppression affected it 
are subjects of much debate a mong scholars .  Yet the effects, whi le not 
quant ifiable, a re wel l  understood and widespread :  arboreal recovery, 
succession of meadows to  forest. communi ty composi t ion change as 
serot inous species give way to others, and adjustment of the fauna which 
have their own landscape impacts (Ayres 1 958; Cermak 1 998; Sampson 
1 999). The net resu l ts  of a l l  these actions are an increase in the state's 
forest cover s ince 1 900 and a human izat ion of those forests. 

The Forest Service manipu la ted o ther resources in its uni ts .  Conners 
( 1 992) has shown tha t  the  Forest Service became the chief arbi ter of 
reclama tion development in t he moun ta in  watersheds prior to  the  
Federal Power Act of 1 920. By approving some projects and denying 
others it shaped the riparian his tory of both h igh lands and lowlands. 
Recreat ion developmen t in the forests has a lso been extensive. los Pa
dres Nat ional Forest a lone has more than 200 permi t s  for second homes 
on i t s  l ands .  Other  Ca l i fornia  nat iona l  forests ma tch or exceed i t .  
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Figure 1 5 .  
Two photographs o f  a n  El Dorado National Forest scene nea r  Ca ples Lake. T h e  top 
o ne, taken in 1919, shows deforestatio n  by Nevada miners. The bottom ,  from 
1998, shows forest recovery u nder federal management. 

Photographs provided by Dana Supernowicz, U.S. Forest Service. 
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In addit ion to  these m odest structures, the agency permi t ted tourism 
development on a larger scale ranging from the roadside commercial  
strips of the  Sierra Nevada h ighways to recreation cam ps for the coastal 
cities to  major ski resorts. The Forest Service a lso designed campgrounds 
and trails to sat isfy the nearly 70 mi l l ion visi tors tha t  use these lands 
each year. Unpaved roads and ra i lbeds, left over from contracted log
ging, often became the  foci of off-road veh icle use and recreation homes 
(Los Padres National Forest n .d . ;  Tweed 1 980; US Forest Service I 998). 

Other effects of the nat ional forests in Cal ifornia extend beyond their 
boundaries. E ncouraged by t heir example, the state developed i ts Cal i
fornia  Demonstrat ion State Forests. Eight of these uni ts  l ie  within a va
riety of the state's ecological zones and tota l 7 1 ,000 acres. State foresters 
intensively manage t hem for forest improvement and fire prevention 
(Hast ings I 986). M anagement of the na tional forests has led to  key 
legislat ion other than the Wilderness Act. Over the years, critics charged 
tha t  the  agency ignored its mult ip le use mandate in favor of one that  
emphasized logging. Eventoal ly th is  led to the Mo lt iple Use Sustained 
Yield Act of 1 960. That law and its i nterpretat ion led in  torn to the 
Nat ional Environmenta l  Pol icy Act, another of our fifteen events (Fiske 
2000). 

In I 908 Congress passed a law (35 Stat .  25 1 )  ordering t he Forest Service 
to return 25 percent of the monies gained by logging contracts, grazing 
permits, and other fonctions to the state. The state then distribotes the 
funds to  the  coon ties where t hese forest activities took place. As early as 
1 930 that revenue exceeded the amount of money t he state could ra ise 
by taxes if the nat ional  forests did not exist .  This, in  turn, affects the 
patterns of s tatewide sett lement and development by support ing coun
t ies and towns, part icu larly in the  northern part of the state, that m ight 
suffer decline  or abandonmen t  without those funds (US Forest Service 
I 930). 

If one flies over the mounta inous portions of Cali fornia, t he landscape 
below presents a m ix of clearings, chaparral, and green forest. Twined 
through m uch of t he landscape i s  a la t ticework of mostly u npaved roads 
total ing 45,000 m i les in the eighteen forest units . A legacy of logging, 
fire prevention, and vehicular recreation, t hey ha l t  at the edges of the 
wilderness a reas and a t  the h ighest e levations. Along those roads and 
the occasional paved h ighway are strung smal l  clearings for commer
cia l  and resident ia l  s tructures. Unseen from that a l t i tude, but i nevitably 
t here, lie cam pgrounds, more spacious than those of the Nat ional Park 
Service, t ra i l s  m arked with arrows na i led to the t rees, fi re lookouts a t  
the  h igh vantage-points and the occasional recreat ion homestead h id
den under the  canopy. Bu t  the most striking t hing about flying over or 
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h iki ng th rough the s ta te's highlands is how much of Cal i fornia rema ins 
forested, a lbei t  by a humanized aggregate  of natura l  communi ties. 

Sa le of Fird Ford Model T, 1 908 

In his descript ion of the Ca l i fornia landscape, Donald Meinig ( 1 979, 1 70) 

reminds us tha t  " the East bu i l t  the cars, but  Cal i fornia taugh t us how to 
l ive with t hem." Undoubtedly, Ca l i fornia  has  provided America's 
unequaled model for automobi l i ty. The automobile has s tamped i ts iden
t i ty, indeed a dis t inct ive l i festyle, upon the Ca l i fornia scene and few 
corners of the Golden State have escaped i ts  influence. Today, m ore 
than 1 8  mi l l ion automobi les and 6 m i ll ion t rucks are regis tered in the  
State (Cal i fornia Department of Motor Veh icles 1 999). In  los Angeles, 90 

percen t  of dai ly commuters ut i l ize their automobiles and the figure is 
even higher for Sacramento and San Diego (Kenworthy and Laube 1 999). 

More than 1 65 ,000 m iles of roads crisscross Ca l i fornia (i ncluding more 
than 4,000 mi les of freeways), and state residents t ravel a con1.bined I SO 
bi l l ion mi les on I hem every year (Ca l t rans I 998)! Even more fu nda men
ta l ly, the automobi le  has shaped a l i festyle focused on individual ism, 
convenience, consumpt ion, leisure, the outdoors, and,  mobi l i ty (Bot t les 
1 987; Meinig 1 979; Pres ton 1 97 1 ) . I t  is  a l i festyle not wi thou t its hazards: 
a lmost 2.5% of all deaths  in Los Angeles are caused by t ra ffic acciden ts 
(Kenworthy" and Laube I 999). 

The roots of t h is commi tment to the  car can be t raced to 1 908, the year 
Ford Motor Com pony in troduced the popu lar Model T While the Duryea 
brothers in Massachusetts had a l ready fashioned America's first gaso
l i ne-powered vehicle in 1 893, it was another 1 5  years before Ford in i t i
ated t he mass production of inexpensive oulomobi les desti ned to revo
lut ionize American cu l ture, part icu larly in  Ca l i fornia (Fl ink 1 988, 1 -5 5 ;  

Palen 1 995, 43). The result was a f1.mdamental reshaping of the Ca l ifornia 
landscape: houses sprou ted garages and carports, urban thoroughfares 
became grand promenades oriented around au tomobile t ra ffic. t rucks 
revolu tionized agricu l tura l .  com mercial and industria l  act iv i t ies, and 
even the sta le's a tmosphere ("smog" became il pMt of the Los Angeles 
vocabulary in the 1 940s) ond vegelo l ion (mi l l ions of Co l i fornia's trees 
hove been d;1maged or ki l led by au tomobi le pol lut ion) were forever 
a l tered in the process (Kri m 1 992, 1 25 ;  Wil l iams 1 983). 

Cal i fornia's highway network revea ls an omni present signature of the 
automobi le's legacy, and the roadscape has become an ever more im
portan t  visual  element on the Ca l i fornia scene (Abbot t  1 993, 1 23-29; 

Banham 1 97 1 l. J\s cors mul t ip l ied a fter 1 908, a series of federa l and sta te 

in i t i o t ives laid the groundwork for the construct ion of an integra ted 
auto highway network across the state (Ca l t rans 1 989; n.d . ;  Jakie 1 990; 
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Pa len 1 995, 46-7). In  1 909, the first bonds were i ssued to create a state 

highway system and in 1 92 1  a depart ment of publ ic works was estab
lished, i ncluding a d ivision devoted to highways. Indeed, Ca l i fornia h igh
way engineers led the nat ion in the creat ion of better concrete roads 
and p ioneered the use of raised concrete curbs to slow road erosion and 
add h ighway safety (Fl i nk  1 988, 1 70). At the nat ional level, Federal High
way Acts in 1 9 1 6  and 1 92 1  establ ished a commi tment to aiel sta tes in 
bui ld ing roads, and th is  led to the widespread paving of Cal i forn ia's 
major h ighways between 1 925 and 1 940. After World War I I , Cal iforn ia's 
Col l ier Burns Act 0 947) i ncreased gas tax expenditures on state roads 
and the Federal I nterstate Highway Act ( 1 956) la id the groundwork for 
today's long-distance rou tes across the sta te. 

The resu l t ing network of roads penetra tes every port ion of the state 
and has vast ly extended the automobile's shaping i nf luence. Many ru
ra l residents were actua l ly early adopters of the automobile as farmers 
reaped the advantages of lessened isolat ion (Fl ink  1 988, 1 32; Jakie 1 990). 
Indeed, the mobi l i ty of cars and i mprovement of road surfaces made 
many of Cal ifornia's agricu l tura l  hamlets unnecessary and basica l ly 
ha l ted the fou nd ing of addi t ional farm towns in the state (Preston 1 98 1 : 
1 67-68). Today there are fewer sma l l  commun it i es across much of 
Cal ifornia's agricu l tural  Central Va l ley than there were 75 years ago. The 
automobile and commercial  t rucking have a l lowed farmers the free
dom to travel farther and faster, thus bypassing the need for smal ler 
service centers. E lsewhere, the growing road network revolut ionized 
touri sm (Fl ink 1 988, 169-1 87 ;  Jakie, Scu l le and Rogers 1 996; Nash 1 972) .  
Cars were a l lowed in to Yosemite and Sequoia Nat ional Parks i n  1 9 1 3, 
i ni ti a t ing an  era of automobi le  tourism that annua l ly brings mi l l ions to 
Cal i fornia's scenic a ttractions. The sta te's mountain, desert. and coasta l  
l andscapes are closely t ied to nearby cit ies, auto cam pgrounds and motel 
un i t s  have mul t ip l ied by the t housands, and ent ire com muni t ies (from 
Cambria and Fort Bragg on the coast to South Lake Tahoe and Big Bear 
Lake i n  the mounta ins) cater to the mobi le needs of the slate's car
driving recreat ionalists .  Today, Cal iforn ians a lso own more than three 
m i l l ion t ra i lers and haul  them anywhere and everywhere to enjoy the 
state's outdoor ameni t ies. 

Most dramat ically, automobi les have refashioned the state's urban land
scapes (Figures 1 2  and 16). S imply the amount of urban land devoted to 
the automobi le is staggering. For example, including highways, space
extensive parking faci l i t ies, and a myriad of auto-oriented businesses, 
roughly 50 percent of the central Los Angeles l andscape is directly t ied 
to  the  automobi le  (B irdsa l l ,  Florin and Price 1 999, 353). The automobi le 
has also redefi ned fundamental  characterist ics of urban geography. Be
cause the  easy mobil i ty of t he automobi le  has con tributed to urban 
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sprawl, most auto-oriented Cal ifornia cit ies a re less than ha l f  as densely 
popula ted as their eastern American counterparts (Birdsa l l .  Florin and 
Price 1 999, 352-54). The ilutomobi le has  hastened the decl ine of many 
downtown busi nesses at the same t ime that  i t  has s t imu la ted the rapid 
decent ra l izil t ion <md suburbanizat ion of urbil n  res idences, industr ia l  
activit ies, and reta i l ing estilbl ishments (Bott les 1 987; Fl i nk  1 988, 1 43-44; 
Foster 1 975 ; Jak ie 1 990; Longst reth 1 997, 1 999). Indeed, the suburba n 
Cal ifornia com mercial str ip has become a model for the nat ion. Lined 
wi t h  gas stat ions/conven ience stores, fast food fTanchise res tauran ts, 
supermarkets, enclosed mal l s, and chai n-store ret a i lers, a l l  with their 
oceanic parking lots, these urban corridors, pu ls ing with nonstop t ra ffic 
and pockmarked wi th  unend ing signs and bi l lboards, are the qu in tes
sen tial  landscape signature of the automobi le  in Cal ifornia and the world 

Figure 1 6 .  
T h e  automotive landscape o f  t h e  Los Angeles metropolitan area. 
Photograph provided by California Department of Transportation. 
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beyond (Banham 1 97 1 ; Jakie 1 990; Jakie and Scul le 1 994; K l ing, Olin and 
Poster 1 99 1 ). 

Freeways a re the  o ther ubiqui tous i mprints of auto cu l ture in  urban 
Cal i fornia .  When Frederick Law Olmsted, Jr. proposed a freeway system 
for Los Angeles in 1 930, l i t t le  did he real ize he was laying the ground
work for a landscape feature destined to a l ter not only the Golden State, 
but m uch of America (Bottles 1 987, 2 1 6-20). Indeed, the  completion of 
Cal iforn ia's first freeway in  1 94 1  (the six-m i le Arroyo Seco Parkway near 
Pasadena) as wel l  as the construction of the Golden Gate and Bay Bridges 
in San Francisco during t he same period assured the ongoing centra l i ty 
of the au tomobi le i n  the state's two largest metropoli tan a reas. Seen as 
a solut ion rather than as a problem when t hey were created, many of 
Cal ifornia's u rban freeways are today a mong the nation's busiest with 
average daytime speeds of less than 20 m i les per hour now the norm in 
Los Angeles (Ban ham 1 971 ; B irdsall , Florin and Price 1 999, 352-54; Bottles 
1 987, 1 9-20; F l ink 1 988, 1 40-45). 

Fina lly, a uto-related industries have transformed major port ions of the 
sta te. The first Ford assembly plant appeared in  Long Beach in  I 9 1 1 
(Sha l l i t  1 989, 1 1 9). Subsequent ly, local i t ies such as Van Nuys, Sout h  Gate, 
Oakland and Fremont were fundamenta l ly a ltered by the presence of 
space-extensive au tomobile assembling faci l i t ies (Mora les 1 986; Nash 
1 972, 321 -22; Rubenste in 1 992). Associated new and used car lots oc
cupy t housands of addit ional acreage. Ca l i fornia's petroleum industry 
a lso received a huge s t imulus from growing demands for gasol ine and 
engine oil (Bott les 1 987, 1 99-200; Nash 1 972, 32 1 -22; Shal l i t  1 989, 1 09-25; 
Viehe 1 98 1 ). Large oil fields in loca l i t ies such as Long Beach (Signal H ill), 
Whi t t ier, Santa Barbara, and the San Joaqu in  Val ley witnessed tremen
dous growth in d irect response to the automobile's never-ending appe
t i te  for fossi l  fuels, and o i l  production remains an important part of the 
state's economy. 

Wartime Buildup Begins, Ju ne, t 918 

Three years prior to Pearl Harbor, anxious Bri t ish war planners began 
t ransforming Cal i fornia's economic landscape. In June 1 938, Lockheed 
Aircraft i n  Burbank received one of the state's first big foreign orders for 
200 warplanes (Verge 1 993, 4). Few rea li zed at the t ime how momentous 
the next  seven years would be in reshaping the Golden Sta te. H istorian 
Gerald Nash stated i t  s imply when he wrote, "World War II left an in
delible i mprint on the economy of the American West. No other event 
in the  twent ie th cent ury had such far-flung influence" (Nash 1 990, 1 ). 
Considering the  magnitude and persistence of the changes, particularly 
for Cal i fornia ,  it is d i fficul t  to argue wi th  Nash. During the war years, 
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over $35 bi l l ion was spen t by the federal government in Ca l i fornia (ten 
percen t of  t he n a t i ona l  to t a l ) ,  t he s t a t e's m a n u fac tur ing  ou tpu t  
quadrupled, per e<tpi ta income doubled, and  more them 1 .5 m i l l ion new 
residents flocked to the s ta te (Johnson 1 993, 8; Mo lone and Etu la in  1 989, 
1 07- 1 1 9, Nash 1 990, 1 -6; Wyo l t  1 997, 1 58). 

When war a rrived on December 7, 1 94 1 ,  Ca l i fornio i mmed io te ly fel t  the 
con fl ict more d irectly thon ony other state. I ndeed, two weeks l a ter, a 
Japanese submarine torpedoed the 55 A/Jsnrokn just outs ide Los Angeles 
Harbor (Verge 1 993, 23-25). Soon, large borroge balloons hung above 
the ci ty (to entangle low-flying a i rcraft), the ent ire Ca l i fornio coast line 
was protected wi th  an t ia i rcraft guns, and coastal res idents adjusted to 
the rea l i ty of n igh t ly wort i  me blackou ts. Other ephemera l .  yet profound 
londscape ch,1ngcs shoped the Ca l i fornia scene (Beck and Haase 1 989, 
74-78; Wyil t t  1 997). Prisoner-of-war camps l i t t ered the Central Val ley 
and American ci t izens of Japanese descent were imprisoned a t  Manzanar 
(Owens Va l ley) and a t  Tu lc Lake (Northeast Cal i fornia), leaving a qu iet, 
yet powerful legacy on the landscape that s t i l l  scars America today. 

Overa l l ,  the war brough t four  fundamental changes to the Cal i forn ia  
landscape, a ltera t ions t hat remain apparent today (Nash 1 990, 1 -6). These 
enduring transformations included 1 )  the dra mat ic industrial ization and 
moderniza t ion of the s ta te's two largest urban areas (San Francisco Bay 
and Southern Cil l i fornia), 2) il broader set of infrastructure and technol
ogy investmen ts  th roughout the state which spilrkcd ongoing changes 
on the landscape, 3) the  t remendous expansion of Ca l i fornia  l il nds 
d i rect ly contro l led oncl subsequent ly shaped by the mi l i t il ry, and 4) the 
sparking of an ex traordinary popula t ion rush to the state that persis ted 
for decades. 

Major portions of the modern Bay Area and Southern Cal i forn ia land
scapes are direct ly rel ated to wart i me demands for i ndustri a l  produc
t ion,  upgraded port faci l i t ies, and modernized urban i n fras tructure 
(Abbott ,  1 993, 3-29; Johnson 1 993 ; Lotch in  1 992; Nash 1 990, 4 1  -66; Shal l i t  
1 989, 1 70-92; Verge 1 993). Port faci l i t ies in San Francisco ( including the 
Naval Shipyard), the East Bay ( including Val lejo, A lameda,  Oakland, and 
Richmond), Los Angeles (San Pedro il nd Long Beach), a nd San Diego 
wi tnessed t remendous expansion as they beca me organizing and col
lecting points for t he m i l i tory and centers of wor-rela ted manufilcturing 
(30 percen t of Americil's wart ime ship tonnage originated in t he Bay 
Area and more than 4000 defense-related manufacturing plants were 
located in Los Angeles County). Indeed, those crucia l  World War I I  
investments paved the way for the state's current role i n  t rans-Pacifi c  
trade and the  extensive port faci l i t ies tha t  make i t  possible (Lotch in 1 992). 
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Many major i ndustrial landscapes of modern Cal i fornia have their roots 
in World War I I .  Even as direct mi l i t ary expenditures fel l  in t he 1 990s, 
the state s ti l l  receives 20% of Defense Department spending and a lmost 
50% of NASA fund ing (B irdsal l ,  Flor in and Price 1 999, 355; Wyat t  1 997). 
More broadly, whi le defense-related manufacturing no longer domi
nates the state, many of today's industries were at tracted to Cal i fornia 
precisely because of i t s  war-spawned industrial i n fras tructure and ski l led 
labor force. For example, General Motors, Quaker Oats, and Sylvan ia  
Electric a l l  opened major  manufacturing p lan ts  i n  Cal i fornia immedi
a tely fol lowing t he war (Verge 1 993, 1 46). In  addit ion, Ca l ifornia's high 
technology industries grew from the presence of wart ime concentra
tions of expertise and i nnovation in loca l i t ies such as Berkeley's Lawrence 
Radiat ion Lab and a t  Stanford University (Nash 1 990, 1 -6). 

While the Bay Area and Southern Cal i fornia were most dra matical ly 
t ransformed by the war, broader changes i n  the sta te's infrastructure 
were a lso i n it i ated and have persisted to the present. For example, the 
state's o i l  i ndustry, st i l l  of crucial  i mportance today, expanded great ly 
during the  war years (Shal l i t  1 989, 1 987). Agricul tural output a lso soared 
to feed the troops, and the war general ly hastened the state's move
ment towards less labor i ntensive agricu l ture as t housands of young 
men left the farm, m a ny never to ret urn (Malone and Etulain 1 989, 1 1 2; 
Shal l i t  1 989, 1 87). I n  addit ion, both federal and state expendi tures for 
basic in frastructure expanded greatly, aga in  oriented toward wart ime 
demands for better roads and a irports, water supplies, flood control 
systems, com mun icat ions faci l it ies, and electricity production (Lotch in  
1 992, 1 39-52). 

The m i l it ary's d i rect mark upon the Cal ifornia landscape owes a great 
deal to World War I I. I t  is no coi ncidence that  more than 3 .3 m i l l ion 
acres of Cal ifornia rema in  under federal m i l i tary control (Un i ted States, 
Department of Defense 1 995). That legacy was fundamental ly i nfluenced 
by the war when dozens of new mil itary bases, airfields, shipyards, supply 
depots, t ra i ni ng grounds, and test ing fac i l i t ies were either created or 
great ly en la rged. M ajor wart ime i nvestments i n  m i l i tary facil i t ies in
cluded collections of d is t inct ive mi l i tary housing (remnants s t i l l  remain 
on or near some bases), infrastructure (a irstri ps, roads, and ut i l i ty net
works), and  large open spaces designed to faci l i tate t roop t ra in ing and 
maneuver opera tions. More than a ha l f-century later, s izable chunks of 
the Cali forn i a  landscape rema in  parts of active m il i tary fac i l i t ies. Ex
a mples i nclude Fort Hunter Liggett (purchased from the Hearst fami ly 
near San S imeon in  1 940)( 1 65,000 acres), Muroc (now Edwards) Air Force 
Base near Mojave (300,000 acres), China Lake Naval Air Warfare Center 
( 1 . 1 00,000 acres), and Camp Pend leton ( 1 86,000 acres) (Beck and Haase 
1 989, 74-76; Cal i forn ia Trade and Com merce Agency 1 999; Un i ted States, 
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Department of Defense 1 995 ; Lotchin  1 992). 

The recent deactiva t ion of 29 mi l i ta ry bases in Ca l i fornia (as of Decem
ber, 1 999) has thrown a new wrinkle in to t he  evolu t ion  of these l and
scapes (Ca l i forn ia  Trade and Commerce Agency 1 999). Faci l i t ies such as 
Fort Ord, Mather Air Force Base, Alameda Naval Air S t a tion, and the 
Presidio (in San Francisco) have seen over 75,000 acres turned over to 
the Nat ional Park Service, the Cal iforni a  State Parks system, leased to 
mun icipa l i t ies, or sold off to real estate developers. As a resu l t .  faci l i t ies 
such as the Mare Is land Shipyard (Va llejo) have wi tnessed a process of 
adaptive reuse as old m i l i tary bui ld ings and open space have been 
t ransformed in to federa l agency office complexes, i ndustri a l  parks, and 
publ ic golf  courses. Further Defense-department downsiz ing in the 
future is l ikely to con t inue the process. 

Perhaps most sign ificant ly, the  war brough t  m il l ions of people to the 
s tate, some as temporary workers, .ot hers merely as t rave l ing service
men bound for t he Pac ific. These sh ift ing migrat ions set the stage for a 
postwar predi lect ion to reloca te more permanent ly to  Cal ifornia.  Cal i 
fornia bui lders eagerly me t  the pent-up postwar demand for housing 
by app lying t heir wart ime ski l ls  i n  the mass production of suburban 
com mun i t ies (Hise 1 997, 1 1 7-52 ;  Johnson 1 993 , 87-9 1 ). A l though it is 
i mpossible to measure the precise i mpact of the war on the s ta te's long
term popu la t ion growth, the pivota l  years of the early 1 940s produced a 
surge of econom ic investmen t  and m igrat ion tha t  the state is s t i l l  deal
ing wi t h  more than a ha l f  cen tury la ter (Mat thews 1 999; Preston 1 97 1 ,  5). 

National Environmental Polky Ad, J a n u a ry 1, 1 970 

Some of the  most sign i fican t  determinants  of Ca l i fornia's landscape are 
those ent i t ies or processes tha t  stop or modify human actions. Parks 
and nat ional  forests, wi th their res tric t ive ru les, perform tha t  funct ion.  
The Nat ional  Environmen ta l  Pol icy Act (NE PA) and i ts offspring, the 
Cal i fornia Envi ronmen tal  Qual ity Act (CEQA), a lso shape the human 
landscape by injec t ing scien t i fic appraisaL publ ic  i npu t, and mandatory 
ownersh ip of responsib i l i ty in to nearly a l l  development decisions. As 
pla tforms for envi ronmenta l is ts' guardianship of the land, t hey have 
immeasurably added to the sta te's cumu la t ive human londscape. 

When President Richard Nixon signed the N E PA legis lat ion on New 
Years Day, 1 970, it brought a new era of federa l  land and resource m an
agement by implemen t ing five mandates :  ( I )  agencies must stra tegi
cal ly plan to min imize environmental impacts of t heir act ions; (2) they 
must a l low public input i n  the p lanning process; (3) t hey must  produce 
an environmenta l  impact statement (E I S) if t here m ay be sign ifica n t  
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environmenta l  effects and evaluate a l ternat ives to the i r  proposed 
action; (4) t hey must cooperate with other federal, state, and local agen
cies; and (5) t hey must  use an in terdiscip l inary, place-based, and 
sc ience-based approach to p lann ing (Caldwel l  1 998; Counci l on 
Environmental Qual i ty 1 997; Fogleman 1 990). 

N E PA has had four  m ajor effects. First is t he aggregate of direct effects 
on planning and federal action.  Foresters for the U. S. Forest Service 
mainta in tha t  environmental ists have used N E PA to effectively block 
logging, especially salvage removal of dead and down or burned trees. 
This i n  turn has preserved the forest ecosystem but also modified it by 
continu ing to a llow a bui ldup of fuel (Stone 2000). In  Sequoia and Kings 
Canyon National Parks, N E PA-mandated public input caused the Na
t ional Park Service to increase the size of i ts proposed wilderness and 
el iminate a number of "donut hole" exclusions where l imi ted develop
ment could have later occurred (Di lsaver and Tweed 1 990). NEPA a lso 
affects h ighway construction using federa l  funds, management of the 
Central Val ley Project, off-road vehicle and grazing policies on Bureau 
of Land Management desert lands, and any other projects involving the 
federal government .  

The second effect of N E PA is  subt ler but no less profound. Federa l  
environmental management is so  influenced by the  law that many ideas 
and projects are rejected out of hand because of the expectation of an 
angry publ ic  reaction .  Li kewise, the  s t ipu lat ion for science-based 
eva luat ion has empowered natura l  and cultura l  resource scientists in 
plann ing and day-to-day management. Richard Sellars (I  997) claims 
that N E PA was responsible for a large i nflux of scientists into the National 
Park Service and a movement of their role in planning to center stage. 

The final  impact of N E PA was to encourage states to adopt s imi lar  laws 
and practices. In Cal i fornia that took the form of the Cal i fornia Envi
ronmental  Qual i ty Act, a body of law that  goes much farther than N E PA 
in shaping the state's landscape. CEQA, passed later in 1 970, has been 
shaped by court decisions to a greater degree than has N E PA. In one of 
the earliest and most important decis ions, Frimds of Mmu n roll! v. Board of 
Supervisors (8 Cal .  3d 247, 1 972), the court stated that CEQA not only 
applies to actions of state agencies, but a lso to actions requiring permits 
or other d iscret ionary decisions from state or local government in 
Cal ifornia .  This means any major development in t he state, whether 
government or private, must fol low the CEQA review process. 

L ike N E PA, the C EQA process mandates scientific data gathering, an 
assessment of a lternatives and i mpacts, issuance of an environmenta l 
impact report (EI R) i f  t here wil l  be impacts, and public disclosure and 
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input . Also l ike N E PA it has become a vehicle for environmenta lists' 
actions to block projects. According to  the Ca l i fornia Legis lat ive Affa i rs 
Office ( 1 997), between 35,000 <md 40,000 projects per year  are subject to  
the CEQA process. Of these, up to 2000 per  year requ i re an E I R. Publ ic 
input  is a major factor. In No Oil, Inc. v. City of Los Angeles ( 1 3  Ca l .  3d 68, 
1 974), the Ca l i fornia Supreme Court sta ted that publ ic controversy a lone 
demands an E I R  (Varner 1 992). In th i s  case the ci ty had attempted to 
quietly change zon ing to a l low for o i l  exploration in Pacifi c  Pa l isades. 

When an E I R  is necessary, delays and project costs rise dra mat ica l ly. 
Hence i t  is used not  only to assure environmen tal compl iance, but a lso 
to s ta l l  projects un t i l  thei r proponents have lost i n terest or cap i ta l .  
According to Varner ( 1 992), the use of CEQA by NIM BYs (not-in-my
backyards) has discouraged many investors from even considering rea l 
estate projects. Furthermore, as the CEQA rela ted caseload bui lds up, 
the bureaucracy is less able to expedi t iously handle i t .  

CEQA not only affects rea l  estate and other developments but has a lso 
been used to manipu late private i ndustry resource use, modify state 
water projects, save historic s tmctures, and preserve exis t ing h u man  
landscapes (Li t t leworth and  Garner 1 995). A 1 994 court decision requ i red 
the Pacific Lumber Company to conduct a wi ld l i fe survey as part of an  
E T R  before cu tt ing old-growth redwoods (Carrizosa 1 994). The delay 
helped to foresta l l  the company long enough for the federal and state 
governments to negot iate acquisi t ion of the area for preservat ion.  In 
the late 1 980s, h i storic preservat ion ists successfu l ly used CEQA to save 
an historic tmss bridge over the Russian River. A CEQA delay discouraged 
a developer in Santa Barbara from razing a neocolon ia l  office bui ld ing 
in order to build a new office-industrial complex. After opponents re
jected a plan to move the old bu i ld ing, the  developer modified h is  plan 
to incorporate i t  i nto the new complex (Freeman 1 990). Again  l ike N E PA. 
the CEQA process has brought  acute awareness of the environmenta l  
(defined in CEQA to include the human envi ronmenta l) effects of any 
action or pol icy. If only to avoid l i t igat ion, agencies and developers m us t  
be aware of the import of  their decisions. Environmental "accidents" are 
thus less l ikely. Change has been slowed perceptibly on the state's lands. 

A major crit icism of both CEQA and NEPA is  that they are project spe
cific and defeat coord ina ted genera l planning (Varner 1 992 ; Stone 2000). 
Others, including Olshansky ( 1 996) and Rubens and Delvac ( 1 99 1  ), chal
lenge th is  opinion. However, courts in Cali forn ia have held tha t  the E I R  
process must take in to account the cumulat ive sign ificance of a project. 
In a San Francisco case the court noted that "without such control. piecemeal 
development wou ld i nevitably cause havoc in virtual ly every aspect of 
the  urban environment"  (quoted in Rubens and Delvac 1 99 1 , 37). 
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The federal Council on Environmental Quality has adopted s imi lar mles 
for analysis under NEPA of the cumulative impact of myriad small decisions. 

The st ipulations u nder both N E PA and CEQA to plan on the basis of 
cumu lative impact further enmeshes land management in a very public, 
often acrimonious, attempt to shape the environment and landscape 
towards a vis ion imagined by human society. The cumulative i mpact of 
t he two laws is i mpossible to quantify. Given the massive population 
increase in the state s ince their enactment and the development 
demands that i t  has brought, t hese checks on piecemeal. somet imes 
i l l-considered development are perhaps among the most extensive of 
Cal i fornia landscape shapers. 

Produc:tion of the Intel 8080 Mic:roproc:essor, 
Dec:ember, 1 97j 

The evolution of the California landscape was hardly the concern of 
Jntel Corporation engineers as they perfected a dramat ically improved 
microprocessor i n  their lab faci l i t ies late in 1 973 . As technology histo
rian M ichael Malone ( 1 995, 1 8- 1 9) argues, however, "history may wel l 
recognize it (the 8080 m icroprocessor) as the most important single prod
uct of the 20'11 century' Indeed, its influence across California, across all 
of the American landscape, has been so widespread, so ubiquitous that 
i t  is a lmost i mpossible to imagine modern l ife without it .  Within the 
Golden State, the com puter revolution i t  fueled (including the intro
duction of personal computers and software ( 1 970s), computer networking 
( 1 980s), and  the  I nternet  ( 1 990s)) reshaped the  sta te's economic  
geography and cultural landscapes i n  fundamental ways (Winslow 1 995). 
Perhaps it was only appropriate that In tel's discovery took place in Cali
forn i a :  s ince 1 973, Cal i forn ians have been America's consumm ate 
computer consumers and producers, both with profound geographical 
implications (California Trade and Commerce Agency 2000; Cemzzi 1 998). 
Cal i fornia is home to more computers than any other state and their 
omnipresence has fueled the profound decentral ization of cities as well 
as t he growth of many previously isolated rural areas. As the leading 
producer of computer-oriented h igh-technology hardware, the state's 
landscape is also l iberally l ittered with m anufacturing facil it ies, research 
centers, and associated com m unities, all oriented around producing the 
myriad products that followed the fateful introduction of Intel's 8080 
innovation. 

Cal i fornia's urban environments, and their spatial propensity to sprawl, 
are directly related to t he ubiquitous presence of the m icroprocessor in 
everyday l i fe. From our morning alarm docks and coffeemakers to the 
evening enterta inment on our satel l ite- or cable-fed television sets, the 
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high-tech world has refashioned t he landscape a t  many sca les (Ma lone 
1 995, 28-30). Most important ly, it has al lowed many Cal i fornians to work 
away from a tradi t ional office sett ing, t hus freeing them from the need 
to locate near the centra l  city. For thousands of Cal ifornia businesses, i t  
has al lowed for the electronic central izat ion o f  information, whi le a t  the 
same t ime permi t t ing the spat ia l ly dispersed u t i l izat ion of that  infor
mation. Simply put, ponder the flowering of smal l  branch banking, 
brokerage, and insurance operat ions as well as the growt h  of suburban 
reta i l ing outlets, al l seam lessly l inked to larger parent compan ies and 
national or global economic networks by those glowing screens perched 
on a lmost every office desk. Out on t he suburban boulevards beyond, 
t he humming traffic signals, glowing street l ights, and the automobi les 
t hemselves resonate with a simi lar  h igh-tech harm ony. Even the pedes
t rians fumble with t heir palm-held electronic devices, wh i le. com m u ters 
pass the t ime in traffic on their cell phones. The spa t ia l  imp lica t ions are 
clear: a l l  of these innovat ions are enabling people, information, and 
economic activi t ies to move more eas i ly across the California l andscape 
and to  faci l i tate the dispersa l  of urban activit ies beyond the cen tral city 
(Abbo t t  1 993 , 1 23 ,  1 70-7 1 ) . The recen t  growt h  of t h e  I nternet  is 
con t inuing the pat tern and i t  is no coincidence that  ZD Net's 1 0  "Most 
Wired Cities and Towns in America" include three large urban a reas in  
Cal i fornia (San Jose, San Diego, and San Francisco)(ZD Net  2000). 

Indeed, the microprocessor reaches far beyond the  state's m etropol i tan 
heart land in to even i ts tradit iona l ly rural recesses. Persona l  computers, 
fax machines, modems, and the i mmediate connectivity of lnternet com
munications-al l  a direct outcome of the m icroprocessor revolut ion-have 
made it much easier for individuals and smal l  businesses to locate in  
h igh-amenity nonmetropol i tan portions of the state. I ndeed, as demog
rapher Kenneth Johnson ( 1 999) has recently demonstra ted, there is a 
widespread and national "Rura l  Rebound" shaping the  cul tural l and
scapes of hundreds of America's nonmetropol i tan counties. Fuel i ng the 
turnaround are communications advances that  have freed businesses 
"to select nonmetropol i tan locations and enjoy their perceived advan
tages" (Johnson 1 999, 1 1 ). In Cal i fornia, for example, Johnson's data re
veal sizable popula t ion growth rates in every nonmetropol i tan county 
in the Sierra foothi l l s  as wel l  as a ll across t he northwestern part of t he 
sta te. Other recent studies confirm the pattern and i ts causes. Duane's 
0 999) detai led econom ic and socia l  assessment of the Sierra foothi l l s  
cites substant ia l  popu lat ion and economic growth in communit ies such 
as Sonora, Placervi l le, Grass Val ley, and Nevada Ci ty, l inking the  phe
nomenon to the gener,l l benefits of the technology revolu tion as well as 
to the recent inmigrat ion of high-tech firms into nearby portions of the 
eastern Cen tral Val ley ( In tel in Folsom; Hewlett Packard in  Rosevi l le, 
etcJ Smaller compan ies such as Educational Management Solutions 

62 



(Murphys), In tegraTech (computer consu l t ing) (Placervi l le), and DuoCor, 
Inc. (computer data systems) (Nevada City) a lso i l lustrate the abi l i ty of 
new economic act ivity-often h igh tech i n  nature-to focus in the midst 
of such nonmetropol i tan sett ings. 

Hundreds of Cal iforn i a  loca l i t ies d i rect ly reflect the i mportance of h igh 
technology because the  state outproduces a l l  o thers in the manufactur
ing of computer hardware and software products (Cal i fornia Trade and 
Com merce Agency 2000). S i l icon Val ley ( including m uch of Santa Clara 
and port ions of San Ma teo coun t i es) remains  the  hearth  of such 
innovations and its cul tura l  landscapes reveal what must be the most 
dramat ic  and tangible i mprin t  of the h igh-tech world upon the Golden 
State (Matthews 1 999; Saxenian 1 985 ; Shal l i t  1 996; Winslow 1 995). The 
stat ist ics a re mind-boggl ing: in 1 999 roughly one-th i rd of the world's 
high technology investment capi ta l  flowed into Cal ifornia's Si l icon Val
ley, and more than 250,000 new jobs were created in t he area between 
1 992 and 1 998 (Economist  1 999). Technology heavyweights such as In tel, 
Hewlett Packard, C isco Systems, Sun M icrosystems, Oracle, and Yahoo! 
call the Val ley home. Their landscape expressions include the sprawling 
manufacturing and office fac i l i t ies of the companies themselves, an 
i mpressive infrastmcture of roads, schools, and parks (financed through 
the h igh-tech tax base), scores of upscale shopping complexes and luxury 
car lots ( the Val ley boasts 250,000 mi l l iona ires), and the  opulent, exclu
sive resident ia l  neighborhoods (Woodside, Portola Valley, Cupert ino, 
Palo Alto, Atherton, etc.) that  house owners and workers lucky enough 
to be feasting upon t he fmits of t he la test stock options or in i t ia l  public 
offerings (Kaplan 1 999). 

I mportant ly, the  S i l icon Va l ley served as the s i te  for the Stanford 
Research Inst i tute (SRI) i n  1 946, a 660-acre h igh technology incubator 
and i ndustrial park (one of the nat ion's fi rst), original ly associated with 
Stanford University (Ceruzzi 1 998; Saxenian 1 985). Not only did SR I  
succeed i n  a t tracting many major compu ter-rela ted companies to  the  
area, i t  a lso served a s  a larger model o f  how such fac i l i t ies should be 
designed and laid out on the l andscape. Under the SRI model. such 
h igh-technology manufacturing operations were designed to have a 
campus atmosphere, fea ture spat ial ly extensive one- or two-story build
ings, and support aesthet ic landscaping and employee amenities (park
l ike open a reas, sports fac i l i t ies, convenient parking), a l l  designed to 
create an i m age of a clean, modern, efficient, and pleasant work place 
(Abbott  1 993, 62-63 ; Findlay 1 992, 1 1 7-59). The model proved t remen
dously a t t ract ive, a prototype of the late twentieth-century industrial 
landscape which has d iffused to many other parts  of Ca l i fornia as well 
as the  world beyond. 
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Today, Cal ifornia boasts many addit ional S i l icon Val ley "wannabees" 
tha t  reveal the ongoing impact of h igh-technology manufacturing upon 
the state wel l  beyond the bounds of the fa med South Bay region. 
Indeed, a recent Wal l  Street Journal  ( 1 999) survey of America's "New 
Map of H igh Tech" featured 13 nat ionil l  "hot spots," i ncluding four in  
Cali forn ia .  I n  addit ion to S i l icon Vol ley, t he  survey noted the growth of  
computer hardware, software and  Internet-related businesses in San 
Francisco (Web s tartup companies in "Mul t imedi il Gulch "  south of 
Market Street), the "Digital Coast"  ( including Ventura, Los Angeles, and 
Orange count ies), and San Diego ilnd its neilrby suburbs (La Jolla, Sorrento 
Vol ley, etc.). Other firms Me seeking locations near Socramento and in 
varied nonmetropol i tan loco l i t ies beyond (Duane 1 999, 84 ,  1 09- 1 1 0). The 
result i s  a Ca l ifornia cul tura l  landscape increas ingly punctua ted wi th 
the omnipresence of technology. Indeed, whether i t  i s  a h igh-tech startup 
firm in  some suburbiln or sma l l-town com mun i ty or the subtler 
signature of a fl ickering personal computer screen in  a home office, t he 
microprocessor revolution has fundamental ly reshoped the  Col ifornia 
l andscape. 

Condusion 

Cal iforn ia  is i1 state wi th  extraordinary topographic  and ecological 
diversity. At fi rst glance i ts landscape is dominated by mountains and 
broad, flat val leys, deserts, bays, and steep coilstal  c l iffs. It i s  a powerful 
Cilnvils upon which the actions and a ltera tions of human i ty a re pain ted. 
Yet it is the ilccumulot ion of those human act ivi t ies tha t  shapes the  
v isua l  and experient ia l  l andscape encountered by people whose 
connect ion to the nil turil l  world grows less tangible wi th  each techno
logica l  i nnovo l ion. Understanding the evo lu t ion and expression of 
Cal i forn ia's humiln londscape is cri t ical to understilnding society and 
cul ture in this remarkable corner of the eart h .  

From a t  least 1 5,000 years ago, humans have cumulot ively ilcted upon, 
managed, and occiden ta l ly or deliberately a l tered t he natura l  world i n  
Cal i fornia .  Nearly every ospect-londforms, soi ls, vegetat ion, fauna,  and 
hydrology-hils been modified. Each addi ti on, subtract ion, or relocat ion 
a l tered a landscilpe base alreody humanized by previous people. Hu
man history in Ca l i fornia moy be l i kened to i1 river that cons ists of the 
water of many thousands of t ribu taries .  Each new addit ion a l ters the 
width ,  color, turbulence, ond d i rection of flow of the river. But each 
tributary odds to i1 set of ripilriiln condi t ions a l reody well establ ished. 
Some t ributari es Me insigni ficant while others radical ly a l ter the look 
and behavior of the confluent river as surely as the Missouri a lters t he 
M ississ ippi .  We have tried to ident ify the fifteen most important t ribu
taries in t he river that is Co l ifornia's visual londscape. The event  that  
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marks each confluence has ming led with and adapted to the exist ing 
flow whi le  fundamenta l ly changing i t .  

Each of the  fifteen events we have chronicled is part of three broad 
trends-increas ing popula tion, growing technological prowess, and an 
exploding demand for space and resources exponent ia l ly greater than 
the populat ion i ncrease i tself. Every environmental and human ele
ment has evolved accordingly. The geomorphology of the state is least 
affected but not immune. Indian burn ing modi fied erosion processes 
whi le Spanish and A merican water transfers have brought th is  to a new 
order of magnitude. Min ing, suburban development, and the road cuts 
of thousands of h ighways and rai l s  shape the land on a loca l sca le. 
Modificat ion of the  hydrology of Ca l i fornia has been a long saga cu l mi
nat ing in  the most com plete spat ia l  manipu la tion of water in the world.  
Event  after event influenced Cal i fornia's most i mportant resource and, 
hence, everyth i ng else dependent upon i t .  The Spanish introduced the 
appropria t ion doctrine. The gold rush brought e laborate flumes and 
distribut ion systems. The rai l roads added organizational frameworks. 
Urban needs spawned the  Los Lobos Creek d iversion, leading to arteries 
of water tha t  feed the  state's c i t ies. The Wrigh t  Act adopted appropria
t ion a nd establ ished t he framework for i rrigat ion d istricts and massive 
interbasin water transfers. Each innovat ion bui l t  on the knowledge and 
the technology of the previous hydrologic manipulators. 

The b iogeography of Cal iforn ia  is perhaps the clearest example of the 
m ingl ing of new processes with a landscape m uch modified by their 
predecessors. Ind ians burned Cal i fornia for thousands of years and 
sharply a l tered the profile  of the fauna tha t  a lso shaped the forests and 
gras s l ands .  Pa l eogeographers h ave on ly  begun to  research t h e  
m agni tu de of t h e  changes t hey wrought .  The Spanish shattered Indian 
numbers and cu l ture send ing dras t i c  reverberat ions t h rough the 
ecosystems. At  the same t ime t hey and l ater i m m igrants introduced 
hundreds of exot ic p lants and an ima ls many of which are now domi
nant  species throughout the state. A mericans accelerated th is  process, 
bringing thousands of addit ional exotics, logging for t he gold m ines, 
and expanding their sett lements in area and d istribut ion with the aid of 
rai lroads and automobi les. They flowed into the state in vast, resource
demanding numbers drawn by suburbs, cheap electric power, World 
War I I, and a computer industry tha t  dominates the nation. Nat ional 
forest s  and parks b lunted this assau l t  on the forests, yet even there the 
del iberate suppression of fire modified natura l  communi ties. Dra inage 
of l akes and wet lands, the expansion of agricu l ture,  drast ic manipula
t ion of the  fauna, and the  reorientat ion of the hydrology also added to 
t h e  ecolog ica l t ransformation. Yet each bu i l t  u pon a base a l ready 
human ized by the  first Nat ive Cal i fornian fire. 

65 



Even more visual ly recognizable are the stmctures added to the land
scape by successive waves of humani ty. At the most basic level, t here 
are the l ines on the land. Township and Range property l ines, city bound
aries derived from Spanish land grants, roads, u rban s treet patterns, 
rai l roads, power l i nes, aqueducts, and t he neat rows of i rrigated crops 
punctuate all but the most ruggedly u nfriendly environment .  Then there 
is t he pattern of settlements. The Spanish chose the coast and located 
near concentra t ions of I ndians. I rrigat ion, m ines, rail roads, and spe
cial ty agricul ture gave economic strength and populat ion to some towns 
and regions whi le denying them to o thers. Technological innovat ions 
such as suburban rai l roads, computers, and, more than anyt h i ng else, 
t he automobi le led to new resident ial  and  commercia l  forms and their  
sprawl across the sta te. Mobi l i ty, the H ispanic heri tage, and  the I nternet 
have helped shape the architectural d isplay of Cali fornia's settlements. 
And, u nderlying each and every sett led p lace i s  the presence of water 
brough t  from near and far. 

Finally, Cal i fornia i s  a culture and a cultural expression. I t  is a n  innovator. 
Western water systems, suburbs, nat ional  parks, and large monocul
tural agriculture started or extensively developed i n  the s ta te. O n  t he 
other hand, ra i l roads, automobiles, electrifica tion, and thousands of other 
in fl uences came from the broader A merican experience. The Span ish  
left a legacy tha t  i s  more strongly fel t  i n  modern H ispanic neighbor
hoods than elsewhere. The mines and then ra i l roads brought the Chi
nese whi le racism concentrated t hem in urban "China towns:' Cal i fornia, 
as the end of the migra tory tra i l  for so many years, developed a vibran t  
and  adapt ive cul ture according to Parsons ( 1 955). This has  drawn Asian 
and Lat i n  Americiln immigran ts i n  large numbers as wel l  as other groups 
from wi th in and beyond the Uni ted States. Each group has i mprinted 
its i dent i ty on port ions of the Cal iforni a  landscape. The m igra tion  tha t  
has  spawned Parsons' cu l tura l  adaptabi l i ty stems from each and every 
event we have ident ified. 

During the development of i deas for this art i cle  we considered more 
than 1 50 separate human events tha t  led to processes that  have shaped 
the visual landscape of Cill i fornia .  We believe we have identified the 
fi fteen most influent ia l  ones a l though we stand ready to receive sug
gest ions and Mguments for others. From t i me to t ime we asked o thers 
for their i deas and received a number of suggest ions tha t  usual ly but 
not  a lways ilgreed with ours. Some geographers ins isted on  including 
natura l occurrences despite our st ipulat ion tha t  they must  be human 
generated events. This points out one l i mi tat ion of our essay. Humans 
never ac t  enti rely outside the natural world. Three events, the drought 
of 1 862-63, the Dust Bowl, a nd t he Long Beach earthquake of 1 933, 
come to m ind  as modifiers of human actions and adaptat ion.  Yet i t  i s  
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the human imprint on the land tha t  we seek to understand and we 
posit tha t  the events we have named are the most influentia l .  

To anticipate a question that  may a rise in readers' m inds, the next five 
events on our l is t  were the establishment of the movie industry, the 
arrival of the a irplane in  Cal ifornia, the Wil l iamson Act which has helped 
preserve agricul tura l  space, the National H istoric Preservation Act (80 
Stat . 9 1 5), and the Centra l  Val ley Project. The la tter was a point of dis
cussion because a l though we have shown that  the Wrigh t  Act led 
directly to it, water m anipulation in California is of such import tha t  we 
were tempted to devote three events to i t .  

In sum, a review of the human imprin t  on California's landscape, the 
look of the natura l  environment, t he spat ia l  pat tern of set t lement and 
economic activi ty, the s ize and character of structures, the lat t icework of 
l ines, and a myriad of o ther elements points to t he fifteen events we 
have described as m os t  cri t ica l .  A look at any geographical question 
will demonstra te their i mport. Why are there vineyards near Los Banos? 
The Spanish introduced the crop, the gold n1sh famil iarized Americans 
with w ine, the cumulative legacy of water manipu lat ion led t he Cal i for
nia Aqueduct, t ransmission l ines bring electricity to power the aqueduct's 
pumping s ta tions, In terstate 5 brings the t rucks, suburbs house some 
workers, and  com pu ters a l low s ta te  of the ar t  m a nagement and 
technology to  eas i ly reach t h is q uiet corner. 

And what of the future? Wi l l  t hese remain the most significant fifteen 
events as new, possibly revolut ionary changes i n  human culture and 
technology occur? Computers may introduce even greater adaptations 
in l ifestyle and resource demand. Dependence on the automobile may 
wane to some degree. The environmental movement, expressed in  the 
parks and forests of t he state, m ay strengthen and recla im more terri
tory for t he  forests and wet l ands tha t  a re t hemselves humanized 
constructs. Wil l  the influence of the Indians ever become an h istorica l 
curiosi ty rather than a l iving factor in  the appearance of the California 
scene? While great events will occur in  the fut ure possibly displacing 
some of ours from the top fifteen, these that we have presented wi l l  
cont inue to p lay a role. Short of tearing a house completely down we 
cont inue to bui ld on the same foundation. Short of razing the human 
imprin t  on Cal iforn ia ,  a l l  that  fol lows wi l l  be shaped by these fifteen 
events. 
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