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THE SOVIET UNION-A GEOGMPHER'S 
RE-APPRAISAL* 

HuEY Lours KosTANICK 

University of California at Los Angeles 

Until 1956 there was not much opportunity in the postwar period 
for Americans to visit the Soviet Union because of Soviet restrictions on 
visits. But since 1956 a change of policy has resulted in the encourage
ment of foreign travel to selected areas of the Soviet Union. The result 
has been an annual wave of visitors, including thousands of Americans 
( 10,000 in 1959 and 15,000 in 1960) who flocked to see "what the Soviet 
Union is really like!" This easing of barriers has made it possible also for 
a number of American geographers to visit the Soviet Union and thus 
gain first-hand knowledge of the Soviet way of life. It was my privilege 
in the summer of 1959 to visit the Soviet Union for a period of three 
months. During that time Intourist, the Soviet official tourist agency, was 
most cooperative in arranging tours to various regions and visits to geo
graphical departments of universities and to geographical institutes of 
the Soviet Academy of Science. 

During a series of tours I visited the cities of Moscow, Leningrad, 
Kiev, Minsk, Riga, Lvov, Uzhgorod, Chernovtsy, Odessa, Kharkov, Stal
ingrad, Rostov on Don, Sochi on the Black Sea, Tashkent and Samarkand 
in Central Asia, and Irkutsk in Siberia. Travel was by plane, train, car, 
bus, and special tours were made by boat through the Volga-Don Canal 
and on Lake Baikal. 

These visits to a variety of regions with the attendant advantages of 
talking with varied peoples gave an opportunity for a personal evaluation 
of conditions in the Soviet Union-an opportunity to evaluate items which 
have not usually been treated in geographical literature but which are vital 
as background knowledge to study of the Soviet Union. 

THE PLACE OF GEOGRAPHY 

A sfecial opportunity presented was the possibility of visiting geo
graphica institutions and of meeting Soviet geographers. In the Soviet 
Union, geography has a dual role not only as a scholastic subject in 
universities and other schools but also as a practical instrument of regional 
economic planning. As most of the vast area of the Soviet Union is in 
a primary stage of both exploration and development, geography supplies 
a most useful framework for both exploration and planning. 

As a result geography and geographers appear in a variety of institutions. 
Geography is taught in elementary and middle schools1 and subsequently 
in both the pedagogical schools for teacher training and in · the universities. 
In the United States, the general field of geography is usually divided into 

*This is the text of the address presented at the Annual Banquet of the 
California Council of Geography Teachers, San Jose, Calif., May 7, 1960. 

lfor a detailed analysis see Chauncy D. Harris, "The Teaching of Geography 
in the Soviet Union," in James, Preston E., ed., New Viewpoints in Geography, 
1 959, pp. 248-257. 



physical and cultural geography. But in the Soviet Union, the division is 
into physical and economic geography in conformity with the doctrines of 
Communism, although the category of economic geography is not limited 
solely to the economic sphere but includes essentially the whole spectrum 
of human activity. 

Geography is well represented in the universities of all the republics, 
but Moscow State University has the largest staff of all-over 450 staff 
members, headed by Professor lu. G. Saushkin. In addition to Moscow 
State University, I visited the Universities of Leningrad, Kiev, Minsk, 
Lvov, and Chernovtsy and was most cordially received by the members of 
the geography departments who were desirous of establishing contact 
with American geographical publications and with American geographers. 

Geography in the Soviet Union is also well represented in the Soviet 
Academy of Science which carries on a large-scale program of research. 
The Institute of Geography of the Soviet Academy of Science, whose direc
tor is Academician I. P. Gerasimov, has its main offices in Moscow but 
has subsidiary groups throughout the country. In some cases, faculty 
members of universities or pedagogical institutions may simultaneously 
be members of the Institute of Geography of the Academy of Sciences. 2 
It was my pleasure to be invited to speak to the Geographical Institute 
of the Academy of Science in Moscow. 

An important role in Soviet geography is also played by the Geograph
ical Society of the USSR, organized in 1845. In 1959 the Society had a 
membership of nearly 10,000 persons. Although the headquarters of the 
Society are in Leningrad, there are 25 additional "branches" and 48 
sections in the rest of the Soviet Union. The Society has a variety of 
publications and sponsors both national and sectional meetings whare 
professional papers are presented and discussed. It was my pleasure to 
visit the Society's headquarters in Leningrad and to meet the Secretary 
of the Society, Ye. Ye. Voronov.3 

These geographical institutions have functions similar to those in 
the United States. But there is one very important difference in the status 
of geography in terms of the practical use of geography by the state 
and governmental agencies in the Soviet Union in economic and adminis
trative planning. The importance of this to Soviet geography is aptly illus
trated by quoting the remarks of the editor of the Bulletin of the Soviet 
Academy of Scienc,es, Geographical Series, (Izvestiya Akademii Nauk 
SSSR, Seriya Geograficheskaya) ,  in an article entitled "The Development 
of Productive Forces under the Seven-Year Plan : "4 

2 For further details see two articles by D. V. Kravchenko: "The Work of the 
Institute of Geography of the Academy of Sciences of the USSR in 1957," 
Soviet Geography: Review awd Translation, Jan>Feb., 1960, pp. 16-21 ,  and "The 
Work of the Institute of Geography of the Academy of Sciences of the USSR in 
1958," Soviet Geography: Review and Translation, March, 1 960, pp. 3-9� 

3 For a report of the Society see "The Third Congress of the Geographical 
Society of the USSR," Soviet Geography: Review and Translation, May, 1960, 
pp. 48-76. 

4 See translation in Soviet Geography: Review and Translation, April 1 960, 
pp. 30-31 .  Additional articles on the planning of economic administration r�ons 
by I. V. Komar, P. M. Alampiyev, and V. V. Kistanov are included in the same issue. 
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The program of Communist construction adopted by the 21st Con
gress of the Communist ?arty of the Soviet Union has confronted Soviet 
Science with great and responsible tasks. Among these are the de
velopment and correct geographic distribution of productive forces, in 
which Soviet geographers can and should take an active part. For that 
purpose the editors of this journal, in presenting current problems of the 
development of productive forces under the seven-year plan, consider it 
necessary to direct special attention to a thorough discussion of their proper 
geographic distribution. 

Among the problems of distribution of productive forces, questions 
of economic regionalization are of special interest to geographers. The con
trol figures for the development of the USSR national economy in 
19 5 9-196 5, confirmed by the 21st party congress, stress the importance 
of economic regionalization for the proper distribution of productive 
forces of the country: "Establishment of major economic-geographic regions 
in planning promotes the proper distribution and most economical terri
torial organization of the national economy of the Soviet Union ." The 
significance of establishing major economic-geographic regions is increasing 
because of the commencement of work on long-term plans of development 
of the Soviet economy for longer periods. 

The combination of large size of the Soviet Union, the paucity of de
tailed information of much of the area, and the use of geographers in 
economic planning produces a need for a considerable number of geo
graphers in addition to the need for geography teachers. This accounts 
for the large number of undergraduate geography majors trained in the 
Soviet Union. In Moscow State University in 1959, for example, there 
were 1,800 majors taking the five-year course in geography. It should 
be noted, however, that the number of graduate students does not cor
respond to the undergraduate totals, for Moscow State University had 
only 60 graduate students. 

SoviET STATISTICS 

At the same time that the change of policy concerning visitors was tak
ing place, there was also a significant alteration in the official Soviet 
attitude concerning publication of economic, demographic, and other sta
tistics. From the middle thirties, the government had stopped issuing 
detailed statistics and instead had resorted to the practice of quoting per
centage changes rather than specific figures of either quantity or value. 
The result was a virtual impossibility of obtaining accurate knowledge 
of many facets of the Soviet economy and of population changes and 
migrations. 

Thus until 1956 only vague estimates were given of even the total 
population of the Soviet Union, much less a regional breakdown or tables 
listing urban inhabitants or city populations. But in 1956 the former 
practice of publishing a statistical yearbook was revived. Since that time 
the previous famine has almost changed to a feast in terms of a flood of 
Soviet statistics, although the increased quantity is not matched in terms 
of greater accuracy or completeness of statistics. In truth, a word of 
caution must be expressed not only because of inconsistencies and in
completeness, but also because in some cases recent Soviet statistics have 
been computed on an entirely different basis than in former years. For 
that reason the user must be quite careful in attempting to explain drastic 
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changes in specific types of economic production. For example, the previous 
method of estimating wheat production was to use a "field" estimate, where
as American estimates are normally calculated in terms of "barn yield." 
Hence Soviet estimates were inflated because there is a substantial loss be
tween field and barn. But now Soviet grain estimates are reported to be 
"barn estimates," which will cause a seeming drop in the total compared 
to previous years. 

PoPuLATION MIGRATION 

A major change in the demographic situation was precipitated by a new 
census of the entire Soviet Union on January 15, 1959. From time to time 
preliminary census statistics have been released in newspapers and other 
publications. A total population of 208,800,000 was reported, a figure some
what higher than estimated in 1956. Preliminary figures give some indica
tion of population movements and settlement of new areas. It was announced 
that while the population of the Soviet Union as a whole increased 9.5 per 
cent, between 1939 and 1959, the population of the Urals increased 32 
per cent, Western Siberia 24 per cent, Eastern Siberia 34 per cent, the Far 
East 70 per cent, and Central Asia and Kazakhstan 38 per cent. 5 

These percentage figures are misleading in terms of actual numbers in
volved. The Far East has the greatest percentage increase because it started 
with the least; hence, even a small number shows a greater change. Actu
ally the population of the Urals rose by some 4 million, Siberia also by 4 
million, the Far East by 2 million, Kazakhstan by 3 million, Central Asia by 
9 million, and Transcaucasia by more than 1. 5 million.6 

The new statistics show the major trend that, while the population of 
the area west of the Urals remained at about the same total of approxi
mately 135 million, the population of the eastern area (including the 
Transcaucasus) rose from 5 5  to 73 million. This increase of 1 8  million in 
the east roughly equals the increase of population in the Soviet Union be
tween 1939 and 1959 and gives statistical evidence of the movement of 
people eastward and southward. There is also evidence that White Russia 
and Lithuania both lost population in the intervening period.7 

This raises the question as to what areas of the Soviet Union are being 
developed and to what extent. From the publicity given to the movement 
eastward it would seem that economic development is greatest in the area 
east of the Urals. But in the light of my own travels it is my impression 
that the greatest economic development is still in the area west of the Urals 
with the Middle Volga as the present area of greatest growth. Leningrad 
and Moscow are nuclei of expanding economic production as reflected in 
the rapid growth of population. These are old centers where the new in-

5 Pravada, May 10, 1960, P. 1 (Translated in The Current Digest of the 
Soviet Press, Vol. XI, No. 19, p. 3). 

6 A. Konstantinov, "Some Conclusions about the Geography of Cities and 
the Urban Population of the USSR Based on the Results of the 1959 Census," 
Soviet Geography: Revie-w and Translation, Vol. 1, No. 7, 1960, pp. 59-75. 

7 In an effort to make such statistics quickly available a statistical abstract of 
the Soviet Population census has been compiled: Huey Louis Kostanick, ed. Soviet 
Preliminary Population Statistics, Russian and East European Studies Center Series, 
Vol. 1, No. 1, December, 1960, 39 pp. 
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dustry represents simply a constant growth. But, in contrast, the city of 
Minsk in the republic of White Russia has achieved a new economic po
sition as a producer of trucks, tractors, motorcycles, and radios and other 
electrical equipment. The Ukraine is another area of planned growth. Kiev, 
the Donbas, and Kharkov all show new plant construction and other signs 
of urban growth. Odessa, too, showed visible signs of prosperity. 

I was also quite impressed with the obvious growth of Soviet Central 
Asia. The lure of the desert under irrigation is an attraction which a 
Californian can easily understand, especially if he, too, has succumbed to 
that lure and moved from the eastern United States to the southwest. Yet 
development in central Asia, centered in the area of Tashkent and in the 
"Hungry Steppe" to the east, is significant more at present in terms of ag
riculture than in industry because Central Asia has most suitable conditions 
to become the "California" of the Soviet Union as fruit and vegetable sup
plier for the population centers of Kiev, Moscow, and Leningrad, all of 
which could readily absorb more such produce were it easily available. 
Central Asia could undoubtedly play an even more active role now if trans
portation were available to carry more produce. This "bottleneck" of trans
port difficulties is basic in most areas of the Soviet Union and represents the 
result of too great a concentration on the railroads as the transportation 
medium for some 84 per cent of all Soviet traffic. Hence, in my opinion, 
greater development of Soviet Central Asia is linked directly to the need for 
improved communication. But there is no doubt that Central Asia is be
coming the "South" of the Soviet Union as the major cotton producing 
area even though the climatic conditions are far different from those of 
our "South." 

Another area of undoubted development is southwest Siberia stretching 
from the Urals to Kuznetsk. Although I landed at Omsk and at Novo
sibirsk, travel was restricted to the airport administration center during the 
short stopover of the regular schedule of flights between Moscow and my 
destination, Irkutsk. This is the stretch of Siberia that has the best condi
tions for population growth; the planned network of hydroelectric stations 
between Kuznetsk-Stalink, Irkutsk, and Bratsk is indicative of the Soviet 
desire to populate and develop this corner of southwestern Siberia. 

Although I was not permitted to visit the Far East, it was my impression 
that relatively minor development has taken place and that this situation is 
not likely to change soon. 

HousiNG-THE MosT PRESSING PROBLEM 

If transportation is a major problem in terms of national need, housing 
is certainly the most pressing problem in terms of the need of the individual 
Soviet citizen. Again and again people told me of the need for more living 
space. Families are often crowded in two-room or even one-room apart
ments, frequently sharing kitchens and bathrooms. 

Although many Russians claim this situation was created in part by 
the destruction of so many homes during World War II, the lack of housing 
is also due in greater part to the official governmental policy of focusing on 
capital development and minimizing consumer goods, such as housing. 
But, since 1957, there has been an increased emphasis on housing construe-
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tion so that the sight of huge construction cranes looming over newly-built 
brick walls is a familiar sight in all of the cities. 

Such construction is often in the form of planned developments in 
the suburbs of all cities. The most famous of these is the "Southwestern 
Quarter" (''Yugo-zapadni Rayon") of Moscow, located between the airport 
and the city so that the first real view of Moscow is the magnificent apart
ment development that certainly creates a most favorable first impression 
of Russia on the foreign visitor. Yet even in this most modern housing 
development in the entire Soviet Union, most of the apartments have only 
two rooms and would be considered small by European standards, much 
less by American standards. Yet for the Muscovite these represent a modern 
concept of living to which one becomes quickly-and, one might add, 
almost irretrievably-accustomed. 

The most familiar sight in the cities I visited was new buildings under 
construction. But I believe that the statement should also be made that 
construction is greatest in the largest towns and is minimal in villages. 
This points up two factors that may be involved, first, the seeming focus 
of Soviet concentration on urban development, and, second, the allied fea
ture of the tremendous population migration from the village to the towns, 
a feature which appears to be a world-wide one and not limited to any 
single country. 

THE SoviET CITY 
During the past four decades of Communist control not only have 

cities grown in size, but a "Soviet imprint" has been placed on them as well. 
Although basically the Soviet city does not differ from the ordinary Euro
pean city in terms of function, it does differ in terms of the cultural over
print, because there is a definite Soviet "stamp" that appeared in all the 
cities that I visited. 

One of the characteristic features of all cities is the homage paid to 
Lenin, . Stalin, and Krushchev, followed in turn by local heroes of the 
Communist world. Statues, posters, portraits, busts, and slogans are aug
mented by "living" mosaics of live flowering plants whose color and shape 
are used as the media of portrayal of the Communist heroes. Another Soviet 
symbol is the ubiquitous "red star," that may be enshrined on the ground 
or on top of the spires of the tallest buildings. For example, at night the 
skyline of Moscow is highlighted by the revolving red stars that top the 
Kremlin and many of the taller buildings. 

A second series of posters and displays are associated with the '
.
'five-year 

plans" (now the "seven-year plan") ·Of industrial development. Huge 
diagrammatic maps show the major industrial de�elopments, such as 
hydroelectric plants and iron and steel plants; over ·the Soviet Union, Other 
displays show plans for the local republic and, finally, fqr the local City 
or region. In some cases these displays are quite spectacular, and there may 
even be screens on them for night showing of movies of progress made on 
various projects. 

Another series of items are linked with 'World War II," which is 
called the "Great Anti-Fascist War." Not only are there statues of soldiers., 
sailors, and aviators but ::1lso many stone and other memorials to com-
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as at Stalingrad, the actual "bombed out" structures have been pr�served 
memorate those fallen in the war as well as specific heroes. In some . cases, 
to . commemorate the destruction that took place. In the areas that under
went actual war, there is usually a "Museum of the Anti-Fascist War." 

Every town also has its "Park of Rest and Culture," a shady, tree-lined 
park· which was often constructed in part by the youth of the area. And 
the. youth were often employed to dig a "Komsomol" lake, named after the 
Komsomol, the leading youth organization. Similarly, each town .has its 
Komsomol Club for the youth and a Pioneer Club for the younger children. 

The same sort of political note is carried on in other forms. Higher 
schools, for example, are often named for Soviet heroes, as are major streets 
and factories as well. As might be expected, the names of Stalin and Lenin 
predominate. 

The repetition of features and of names ultimately creates a "pattern" 
which, allied with the constant use of a style of architecture popularly call
ed "Socialist architecture," creates the overprint of the Soviet city. 

In Tashkent, for example, a Soviet city is arising in the middle of the 
old one and is clearly discernible even though the local style of architecture 
has fortunately been employed and is indeed a beautiful one. In Irkutsk, 
too, a Soviet center is arising in the midst of the old, exquisitely carved 
wooden buildings that typified the old Irkutsk of the Czarist era. 

The tremendous growth of the cities is precipitating problems which 
in many cases are not susceptible of the same solution as in the United 
States. The question of population transportation and circulation is one 
such problem. In the United States, the automobile has served as a 
marvelous absorptive sponge to create surprising mobility (and, one must 
add, special problems of mass jams and parking difficulties especially when 
drivers prefer to travel alone) , but in the Soviet Union, where as yet the 
automobile is not obtainable for the ordinary citizen, the solution has been 
mass public transportation. Therefore, cities have excellent networks of 
busses (powered by gasoline), trolley-busses (electrically-powered),  street 
cars, and, in Moscow and Leningrad, the famous subways. 

Thus the creation of the "Soviet city" carries with it new problems, 
problems which may have different solutions from the solutions of the 
United States and westem Europe. 

SuMMARY 

This "appraisal" is a limited one in that it has been based primarily 
on observations made during a stay in the Soviet Union. These conclusions 
are: 

l. Although there is a significant movement eastward and significant 
economic development of Central Asia and Siberia, the major development 
is still west of the Urals in the "old" regions which are undergoing new 
expansion. 

2. A "Soviet city" is being created with urban patterns which can be 
differentiated from other world regions. 

3. Geography holds a dual position in the Soviet Union both in the 
academic and in the planning fields. Soviet geographers are well trained 
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and have produced many works well worthy of study, although one must 
continually keep in mind that Soviet geography operates within the frame
work of Communism and that certain items must conform to national 
policy. 

4. The availability of travel in the Soviet Union and the availability of 
new statistics will offer unusual opportunities for research and study in the 
field of Soviet Geography, a field which is indeed worthy of greater study 
and interest. 
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ANALYZING SEATTLE'S 

WHOLESALE DOMINANCE IN WASHINGTON 

John A. Crosby 
Fresno State College 

This paper reports an investigation of certain social, psychological, 
and economic factors thought to be influential in determining the pattern 
of intercommunity dominance exerted by a metropolis over its hinterland. 
The distribution of wholesale trade over various distances from the metro
politan center was chosen as a socially significant form of interaction be
tween communities, which would reveal the dominance pattern. Observa
tions were made on nine variables to determine the degree to which they 
influenced the pattern of wholesaling activity. These factors were studied 
in 46 smaller towns in Washington State. 

That a metropolitan community exerts a general !fominance over its 
surrounding area has been widely documented. Studie� of many kinds oF 
socio-economic activity suggest a gradient of metropolitan influence as one 
progresses outward through the urban fringe into the hinterland from 
which the city gains support and over which it exerts control. The spatial 
plotting of such diverse indices as newspaper subscriptions and telephone 
calls/ traffic counts,2 and land values,8 indicates a general decrease in the 
extent to which the city's influence is felt in the outlying region, as one 
progresses toward the periphery. 

An extensive documentation of metropolitan dominance can be found 
in the work of Bogue, who studied the spatial distribution of retail and 
wholesale sales, services, population density, and other variables in 67 
major American cities. 4 He concluded that the metropolitan center and 
the smaller population centers of its hinterland constitute a "metropolitan 
community" of towns interacting in a complex social, cultural, and econo
mic system. Bogue noted that wholesaling was highly concentrated in 
the central city of this interlocking system, but it was also in evidence in 
outlying towns. Thus he observed patterns of sub-dominance, with the 
larger towns in the hinterland tending to dominate the small population 
centers by also providing wholesaling and service activities. 

Such empirical regularities relating socio-economic phenomena and 
distance strongly support the hypothesis of metropolitan dominance. Addi
tional research is needed to explain further the consistency of the domi
nance relationship. The purpose of the present investigation is to locate 

1 R. D. McKenzie, The 1\!Ietropolitan Cornmu.nity, (New York: McGraw-Hill, 
1933), p. 33. 

2 Stuart A. Queen and David B. Carpenter, Tlte Ame1·ican City, (New York: 
McGraw-Hill, 1953), p. 85 .  

3 E .  S .  Brunner and J .  H .  Kolb, Rural Social Trends, (New York: MCGraw-
Hill, 1933). . 

. • Donald. J. l3ogue, Tlu!. Structure of the Metropolitil.n. Commu.ff.ity; A Study 
of Dom.mance and Stthdomin.ance, (Ann Arbor: The University of Michigan 'Press, 
1949). 

9 



..., -
. 

Q
_ 

cp
· 

-.�
� 

.! .•
. .

 �
' , 

..
 -�

-

l_l�
�jt

o� 
co 

l 
; 

�l 
---,-

�
llaW

oh.i-F�
-- -

�
ym

bo
ls

 -
�

 
W

ho
le

sa
ltn

� 
Ce

nt
er

s 
.

Po
rt

la
nd

 . 
. -�

Sp
ok

an
e 

@j}
Ta

c;o
ma

. 
Q

�O
the

r$ 



and explore variables that appear influential in determining the gradient 
pattern. Specifically, the following questions will be examined : 

l. To what extent does the amount of wholesale buying done by 
a given town depend upon the number of alternative wholesale 
outlets that are available at a distance closer than the metro
politan center? 

2. In what way do population size and freight rates influence 
wholesale buying? 

3. To what extent do the retailers' perceptions of prices, sales 
pressure, speed of service, and freedom of choice influence the 
distribution of an index of economic interaction over distances 
in the metropolitan community? 

RESEARCH PROCEDURE 

In order to analyze the retail decisions responsible for the extent of 
Seattle's wholesale trade territory, a research procedure was organized that 
(l) permitted the determination of a given dominance pattern-in this 
case, wholesale activity, and (2) allowed an analysis of variables thought 
to be influential in determining this pattern. 

Thus, in addition to establishing an index of wholesaling, measure
ments were made of each of 46 towns in the Seattle hinterland on (l) 
distance from Seattle, (2) population size, (3) freight costs, (4} number 
of alternative outlets closer than Seattle, and (5)  the perceptions of retail 
merchants in the 46 towns relative to the index of wholesaling in the cor
relation analysis. 

Each community in the Seattle hinterland was given an equal chance 
of being represented in the sample, provided that the population .was 
greater than 1000, and provided that it had retail outlets for the product 
lines included in the index of wholesaling. In the 46 selected communities 
823 retail merchants were interviewed personally with standard open-end 
type questions. The questioning permitted the determination of what per
centage of each of 14 product lines was obtained elsewhere than Seattle. 
ln. addition the interviewer probed for reasom why each retailer bought 
the particular amount of goods where he did. 

, The 14 product lines were selected to include merchandise that was 
both bulky and small, heavy and light, expensive and inexpensive, fran
chised and non-franchised, durable and fragile, regularly and seasonally 
purchased, ubiquitous and available on a restricted basis from few outlets. 

To measure the wholesaling for a given hinterland town, the ;nean 
percentage of each product line purchased in Seattle, by all sample re
tailers in town who handled it, was computed. These were then averaged 
for each town to obtain a composite index based upon all 14 lines of goods. 
(Figure 1 ) .  

The distance o f  each hinterland town from Seattle was defined as the 
shortest road mileage between each town and Seattle. The mileage data 
were obtained from the Washington State Department of Highways. 
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By relating the composite index of wholesaling to the distance 
measures, a dominance gradient was determined. The next step was to 
relate, through a matrix of intercorrelations, the dominance gradient to 
nine social, psychological, and economic variables. Specific hypotheses 
concerning each were checked through the use of multiple and partial 
correlations. The variables were: 

l. Population size 
2. Wholesale outlets closer than Seattle 
3 .  Freight cost 
4. Sales pressure 
5. Freedom of choice 
6. Perceived distance 
7. Speed of service 
8 .  Price advantage 
9. Unawareness of alternative outlets. 

REsuLTs oF THE CoRRELATION ANALYSIS 

For the 46 communities, measures of distance and nine other pre
dictor variables were thus correlated with the dependent variable-the com
posite index of wholesaling-and intercorrelated with each other. 

Distance itself, although highly correlated with wholesaling, was 
found to be by no means a perfect predictor. Slightly more than 70 per 
cent of the variance in the wholesaling index is accounted for by varia
tions in distance, but the remaining 30 per cent shows no influence. Both 
freight rates5 and perceived distance were eliminated in the partial corre
lations as being but indices of actual distance, with no further value in ac
counting for variance in the index of wholesaling when distance was held 
constant. By holding both distance and alternative outlets constant, it was dis
covered that sales pressure,6 freedom of choice, and awareness of alter
native outlets were significant, indicating that these three, along with 
existing alternative outlets/ were to some extent independent of each 
other and account for some part of the variance in the wholesaling index. 

The hypothesis suggested by Bogue's findings, that population size 
might be significantly related to wholesaling, was not supported. How
ever, the correlation was positive, and the findings do not dis-pute Bogue's 
conclusions. Further research on this relationship would have to take into 
account the fact that larger communities have their own wholesale outlets 
and are less dependent because of this. In spite of the contribution of the 
several variables found to be related to wholesaling when distance is con
trolled, there still remains considerable variation which is not explained . 
This may have been the result of inadequacy and lack of refinement in the 
present measurement techniques. In any case, further analysis is needed of 

G Cf. R. E. Dickenson, City Region and Regionalism, (London: Kegan Paul, 
1947), p. 182. 

6 Paul F. Lazarsfeld, Bernard Berelson, and Hazel Gandet, The People's Choice, 
(New York: Columbia University Press, 1944). 

7 Samuel A. Stauffer, "Intervening Opportunities: A Theory Relating to Mo
bility and Distance," American Sociological Review, 5 (1940), p. 845. 
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the correlates of the gradient pattern of metropolitan dominance in whole
saling. 

Several trends were apparent from the analysis of Seattle's wholesale 
dominance. From the first Seattle has had natural advantages which have 
permitted the successful exploitation of her resources and which have en
abled her to take advantage of historical events to grow to a dominant 
commercial position in the Pacific Northwest. 

Seattle was the earliest settlement on Puget Sound, and her use of 
the virgin forests for lumber export laid the foundation for a growing pop
ulation. As lumber was cut from the lowlands these were turned into 
productive agricultural lands, which proved to be both the service and 
support hinterland for the burgeoning city. Growth produced growth as 
the needs of the hinterland were paced by the increased facilities available 
in the city. 

By the time that the Alaskan gold rush began, Seattle, with rail ter
minal as well as port facilities, was in the best commercial position to take 
advantage of the supply needs of the territory to the north. Meanwhile, 
the strength of her merchant wholesalers, particularly, had grown suffi
ciently to challenge the control of Portland over commerce in Eastern 
Washington. Moreover, she used her port as a lever in demanding better 
freight rates from the railoads in shipments from the eastern United 
States. In this way Seattle gained and, in some product lines, maintained 
a competitive position with Spokane for the Columbia Basin Market. 
Some of this competitive position has been lost since the second World 
War, when ships were withdrawn from intercoastal service in favor of 
trucks, which have been able to keep much of the business. Nevertheless, 
in some instances the volume handled out of Seattle has permitted a com
modity rate that cannot be justified for the same items in LCL shipments 
out of Spokane. 

Railroad service is used at present for only a very small percentage 
of the movement of goods out of Seattle. Trucks, with their greater flex
ibility, have revolutionized wholesale delivery here as everywhere. Reach
ing beyond rail terminals, they can offer door-to-door service, which cuts 
costs on short hauls, and can easily adapt their schedules to changes in 
volume of traffic. 

The Modified Mixing Rule # 10 has begun to affect both wholesalers 
and shippers. Generally it is felt by both that everyone will benefit, once 
the full advantages of it are known and exploited. The big wholesale firms, 
which have the greatest chance to make use of volume shipments, will, 
if anything, tend to get bigger, but probably not at the expense of smaller 
firms, which now have a chance to combine orders and ordering to take 
advantage of lower over-all rates. The freight forwarders, though seeming
ly losing some of the demands to take over order assemblage for firms, are 
really in a position to offer greater service than before, and in exactly the 
same capacity, once shippers realize that this is one service that can prob
ably be more efficiently handled by specialists. Benefits will accrue, gener
ally, to those who have the most merchandise to move, such as the huge 
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wholesale operator, the established jobber with regular LCL shipments, 
and the semi-large firms, which can combine profitably with other firms 
in the same size category. For the smallest operators, taking advantage of 
modified mixing will require careful timing, sufficient volume, and re
sources that many simply cannot afford. 

Modified mixing is not expected to change territorial considerations 
to any great extent. Trends in territory size and shape detected in this 
study point to "service" as the chief modifier. For larger cities contraction 
and concentration will be the pattern of the future. Ideally, most retailers 
would prefer not to carry an inventory any greater than necessary, since 
this tends to tie up capital. The retailer prefers, instead, that his stock be 
stored whenever possible by the wholesaler, so that he can get along on 
hand-to-mouth buying whenever permitted by price and sales timing to 
do so. This practice puts a premium on speed of delivery by the whole
saler, especially those wholesalers close to the market. 

Over the years this has proved to be the major factor in the establish
ment of wholesale outlets in the "outpost" cities of Wenatchee, Yakima, 
and Walla Walla east of the Cascades, and Bellingham in the northwest 
corner. In the not too distant future we can expect to see the rise of another 
limited-line wholesale center in either Ephrata or Moses Lake, possibly 
the latter, which has the opportunity to play the role of a desirable female 
pursued by two suitors, Seattle and Spokane. But some center for the blos
soming Columbia Basin Project area is indicated by the projected popula
tion for the area and by the start of some wholesaling on a small scale 
here already. 

In the past Seattle has been more eager than Spokane to set up branch 
operations, such as are found in several lines in the "outpost" cities already. 
Typically, these tend to be expensive to operate, unless the area is already 
one in which a large city has some sort of natural advantage. In this respect 
Spokane with a vast marketing "desert," one to match the landscape be
tween her and Ritzville, and another from there to Moses Lake, may be 
less inclined to risk a true branch in the latter town than would Seattle, 
which already has more of a continuity of market in Ellensburg and Ya
kima, east of the mountains. Perhaps both may find that it is more profi
table simply to be the supplier's supplier and to let some other firm bear 
the actual risk of a new wholesale outlet here. 

As a territory, Alaska proved to be something of a disappointment. 
Few of the wholesalers interviewed stated that the 49th State was respon
sible for more than 5 per cent of their total volume. One can not help but 
feel that if peace ever comes to the world, this volume may drop to an 
even lower percentage. When asked about their general feelings about the 
Alaskan market, most stated that they anticipated no great increase, short 
of a new mineral discovery, or some other circumstance that would bring 
on a boom. The outlook was for a very slow, but not necessarily steady, 
growth.8 

s Cf. W. R. Siddal, "Seattle, Regional Capital of Alaska," Annals of the 
American Association of Geographers, XLVII (Sept., 1957), p. 277-84. 
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Fig. 3 

During the course of this study a number of problems were posed for 
possible further investigation. Though an effective method of investigation, 
the polling of as many as 14 different types of merchants in so many towns 
tended to be a bit cumbersome and to pall on the interviewer. Some sort 
of wholesaling epitome might be useful in future investigations. Of all the 
wholesale lines hardware seemed most free from encumbrances of franchise 
and limited number of producers, yet which combined the greatest vari
ety of physical characteristics that would reflect differing modes of mer
chandising for differing types of territory. The stock is broad in the true 
sense: thousands of items of all shapes, sizes, and weights. Most of the 
merchandise is franchised (although at least one chain is becoming more 
and more active in the northwest),  and thus a retailer would be disposed 
to buy from whichever city seemed to combine the greatest number of ad
vantages. A look at a map of hardware wholesaling for the state (Figure 2) 
and that of the composite map of the wholesaling index (Figure 1 )  shows 
a marked congruity. Further investigation might show that hardware dis
tribution was a fairly reliable indication of the economic dominance or 
large metropolises. 

Some depth investigation might profitably be carried on which would 
deal with the general concept of a market "threshold" for given lines of  
merchandise, which would justify branch operations of  either manufac
turer or wholesaler. This would have to take into account for any prod u c t 
the stage of technological advance, particularly in the sorting and distri 
butive functions, and tariff regulations. Some definite investigation would, 
no doubt, improve the efficiency of distribution where so much cost to the 
consumer now arises. 

1 6  



POPULATION 
DISTRIBUTION 

__,__ ECONO M I C  AREAS 

Fig. 4 

--- INTERSTATE HIGHWAY SYSTEM 

This problem was brought into focus by the consistently better show
ing of Spokane over Seattle in regard to the percentage increase in the 
number of wholesale establishments. Perhaps there was some sort of back
log of capacity among the Seattle wholesalers that had been used up in 
the case of Spokane so that the stage was set for a sharp increase when 
Vvorld War II was at an end. This increase was particularly evident 
among the merchant wholesalers, which is the type best suited to opera
tion out of Spokane with its sparsely settled and farflung territory. On the 
other hand, Seattle, with greater population in its immediate hinderland, 
is more favorable for the specialty wholesaler. In any event, wholesale in
terviews repeatedly brought responsive wails from wholesalers who an
ticipated that they soon would have a manufacturer's sales office in town 
and would, therefore, no longer be permitted to handle certain lucrative 
lines. All this seems to point to some critical market level where it becomes 
profitable for a manufacturer to sell direct to his clientele rather than 
through a wholesaler. 

A related problem is the determination of some critical density of 
market on the periphery of a trade territory where a given line of merchan
dise will either permit or make economically unfeasible an attempt to 
push beyond the frontier as determined by competitive mileages. Seattle's 
ability to sell in certain areas of the state, notably the southeast and east, 
at a greater distance from her home base than can Portland or Spokane 
(Figures 3, 4, and 5) might well be attributed to the fact that she has 
more potential business on-the-way-to these areas than do the other two 
towns in this respective competitive areas. The statistical analysis showed 
"sales pressure" -frequency of sales calls-to be one factor in wholesale 
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city selection. The presence of established clientele in Yakima, for instance, 
might well persuade a representative that business done here could well 
pay for an advance into the Pasco area where additional accounts might be 
picked up. On the other hand, a Spokane representative is faced with 
much more travel over far less lucrative territory should he be tempted 
to promote business in, say, Quincy or Soap Lake. 

Investigation of this sort of problem would probably have to be un
dertaken from a standpoint of percentages of business done by a firm at 
various distances and in various directions from the home base, working 

I'OPU I.A TJO"i 
DISTRIBUTJO:I' 

0 ... 

o -
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____,_ ECONOMIC AREAS --- INTERSTATE HtGt-4WA'f SYIT[.W 

Fig. 5 

out some level of sales that would have to be achieved in a given direction 
at a given distance to justify the pushing out of the territorial frontiers 
on an operational-cost basis. 

Geographers could be of particular help to sales forces as well as 
to manufacturers and advertisers in analyzing the factors involved in 
attempting competitive thrusts of this nature. Doubtless much time 
and money could be saved by more careful analysis of sales potential and 
territory accessibility. 
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THE SANBORN MAP : 

A TOOL FOR THE GEOGRAPHER 

RoBERT B. LAME 

San Fernando Valley State College 

Geographers often must spend a large amount of time and effort 
in obtaining adequate land use maps of the area they have under inves
tigation. They should be particularly grateful, therefore, that, as a result 
of the mapping services of the Sanborn Map Company, most of the urban 
areas of the United States are reasonably well mapped. The company's 
present coverage includes maps and atlases for virtually every city, town, 
and village, as well as many unincorporated communities of the United 
States. The Sanborn map, with its detail concerning streets, lot lines, 
individual buildings, construction materials, utilization and height of 
buildings, all of which are designated by various symbols, offers the great
est detail of any comparable urban map. 

Although the description and a survey of the uses and advantages 
of these maps are available elsewhere/ this article will again briefly 
describe and evaluate the Sanborn map and then indicate other uses to 
which it may be put. 

Many agencies make use of the Sanborn map, but the original in
tent was to provide a detailed, accurate map that an insurance company 
underwriting fire casualities might find useful. The origin of fire insurance 
maps dates back approximately to 1850 when early efforts in New York 
City to replace the old time street registers resulted in maps of the con
gested parts of that city. After a few early mapping companies had met 
with varying degrees of success, the principal organization in the limited 
field began to function in 1902 under the present corporate name of the 
Sanborn Map Company. At this time the company and its associates had 
been in active map production for about forty years. 

Since 1902 the Sanborn Map Company has been expanding and 
revising its large scale maps of cities and towns throughout the United 
States. Altogether more than eleven thousand communities have been 
mapped, and these include every town in the United States of two thou
sand or more in population. 

Clearly, the great value of these maps is in the wealth of detail that 
they offer. All buildings and structures of the built-up area of the com
munity are mapped to scale, and greater detail is often shown in inserts 
and attachments (Figure 1) . 

The scale of the Sanborn map has been uniform throughout most 
of the company's history. Prior to 1953 the maps were plotted on uni-

1 Robert L. Wrigley Jr., "The Sanborn Map as a Source of Land Use Infor
mation for City Planning," Land Economics. Vol. 25,  No. 2, May, 1 949, pp. 2 1 6-
2 1 9; William Applebaum, "A Technique for Construction of a Population and 
Urban Land-Use Map," Economic Geography, Vol. 28, July, 1952, pp. 240-243; 
Sanborn Map Company, Description and Utilization of the Sanborn Map, New 
York, 1 953,  1 6  pp. 
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form-size sheets to a scale of 1 inch to either 50 or 100 feet. Since 1953, 
however, many communities have been plotted on a reduced scale of 100 
or 200 feet per inch, and the larger and bulkier atlases and sheets are 
being replaced by volumes of more compact size. 

In addition ' to the scale and layout, the uses of buildings, the num
ber of stories, and the height of tall buildings are indicated by symbols. 
For example, residences are indicated by a D. Flats or two stories occupied 
by two families by an F. A common entrance and with more than one 
family per floor equals Apts. Rooming houses, if known, are also noted. 
In buildings with six or more dwelling units per building, the number is 
so indicated. The latter data, however, are found only on maps of Califor
nia, Arizona, Nevada, Idaho, Oregon, Alaska, and Hawaii. 

Retail stores are indicated by S except when a fire hazard exists, in 
which case the name of the commercial activity is indicated. The label 
is usually a contraction, for example, Blsm for a blacksmith shop. Spe
ciality stores are often identified by the company nam�. 

Most industries and manufacturing concerns are labeled, although, 
admittedly, some manufacturing activities which have no particular fire 
hazard are not usually noted. A further difficulty is that an industry may 
be housed in a retail building, and, unless there is a fire hazard factor, 
such multiplication of businesses in one building is not noted. 

All public buildings, such as city halls, schools, churches, and hos
pitals, are also shown. Not included are such items as terminals of trans
portation and non-structural land use such as parking lots, parks, gardens, 
and coal and lumber yards, unless there happens to be a fire hazard con
nected with any of these. Railroads of the original map period are shown, 
but corrections are seldom made for this item. 

Since fire is the all-important consideration the construction material 
of all buildings is of vital concern. On the Sanborn maps an elaborate 
system of symbols and colors has been developed for each kind of building 
material. When a building has been fireproofed the date of such action is 
noted. Unfortunately, non-fireproofed buildings are not dated. 

An important feature of the maps has been the correction service that 
Js supplied with the purchase of the Sanborn maps. Although each city is 
costly to survey, it is necessary that the maps be up-dated, and a system was 
worked out that has been used for more than fifty years. The operation is 
simple. The company corrects the maps of a particular city by using the 
field reports of its agents to make correction slips of the mail areas in
volved. These slips are printed and distributed to the local Sanborn offices 
outside of New York, which are in Chicago and San Francisco. In each 
of these offices a slip is pasted over the area being corrected. After the 
"stickers," as the corrections are called, have been placed on the revised 
map, the corrected map is sent to a particular agency subscribing to thl! 
service. The agency in turn sends its uncorrected copy to the issuing San
born office. There the staff corrects the second map and sends it out, and 
so on, until all the maps in the region have been corrected. As a result 
of the revisions a large city will have volumes, the originals of which 



will be more than thirty or forty years old. For example, the volumes of 
the central business district of Los Angeles were originally printed in 1907. 

From the above description it is clear that the advantages of this kind 
of map to the geographer are numerous. Disadvantages are less clear, how
ever. First, there is no distinction between vacant land and non-structural 
land use. Second, multiple use of large buildings is not easy to determine 
unless a fire hazard exists. Third, the maps do not cover the sparsely
settled areas of a community. Fourth, although construction dates are 
given for fireproofed buildings, the vast majority of the structures have 
no date of building. Last, maps are not always available for public use. 

How available are Sanborn maps? Many of the very early maps pub
lished by the earlier companies remain, but unfortunately they are not 
particularly available. The only repository having a reasonably large cover
age of the original and very early maps is the Library of Congress. Larger 
communities will usually have Sanborn maps available at the city hall 
or the county court house, as well as at any fire insurance rating agency. 

Despite the disadvantages, the Sanborn map has many users in ad
dition to fire insurance underwriters. Planning and various government 
agencies have long found the maps useful. Applebaum describes tech
niques for constructing population maps from the Sanborn maps.2 The 
Sanborn Map Company itself has recently produced detailed composite 
land use maps for cities such as New York, Philadelphia, and Pittsburg. 

Geography departments could also find these maps useful, but the 
price is prohibitive. This cost factor, however, is no longer a deterrent 
since acquisition is now feasible as a result of the recent conversion to a 
different scale, which makes the older documents obsolete to a company 
although still of value to a department of geography. 

Although many of the older maps are in storage or being discarded, 
they are potentially available to geography departments. For example, a 
complete set of volumes of Los Angeles were recently donated to San 
Fernando Valley State College by a local insurance agency that no longer 
had use for these older maps. It is possible that maps of other local areas 
would be available from insurance agencies. 

The maps that were originally made some thirty or forty years ago 
and that now have correction "stickers" over major portions of the older 
city plots are still definitely usable. If such an older type scale map can 
be obtained, one way of getting the maximum use would be to photograph 
in color the recently corrected map and then soak off the "stickers" that 
have accumulated over the years as the town or city changed. A department 
would then have on color film the recent map as well as the older map 
with which one could make comparison and change studies. 

Although the Sanborn map may not be readily available, it behooves 
every urban researcher to attempt to examine the Sanborn map of the 
community he may have under consideration. It is, of course, possible to 
use a less accurate map, but the Sanborn map might contain in its myriad 
of details an item of real significance and value to the project. 

2 Applebaum, op. cit. 
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THE UPGMDING OF BEEF CATTLE 

ON THE GREAT PLAINS 

Lauren C. Post 
San Diego State College 

Beef cattle are a dominant feature in the geographical landscape of 
the Great Plains. Whether considered from the economic or cultural or any 
other aspect of geography, they and their breeds should be of interest. Even 
the most casual geographer can distinguish between the Longhorns, which 
were used in greatest numbers to populate the area, and the highly uni
form white-faced Herefords, which dominate the cattle industry there as 
well as elsewhere in the western United States. 

Man willfully and purposely changed the entire cattle population 
of the Great Plains so completely that today one can find a Longhorn only 
in a park or a museum. Actually there are fewer real Longhorns in the 
United States today than there are buffalo. The change from the Long
horns and the so-called "native" or "common" cattle to the modern British 
breeds is the theme of this paper. But to say that it was merely a change 
from Longhorns to Herefords would be great over-simplification. It really 
is a very complicated story, one that goes back several centuries, and one 
that requires more background than factual statement from within the 
area.1 

Since cattle were not native to the New World, all cattle of concern 
in this paper necessarily had to come from the Old World. Spanish cattle 
were introduced into the West Indies, from whence they were taken to 
Mexico and Florida. From Florida some Spanish cattle spread to nearby 
areas in the southeastern United States. From Mexico they spread north
ward into New Mexico, Texas, Arizona, and California. 

Although some of those Spanish or Mexican cattle were of the Celtic 
Shorthorn type, it was the Longhorn type that gained most of the publi
city. The Longhorn has been played up as being short of body, long-legged, 
Beet of foot, with great potential for self-defense and for walking great 
distances to water holes and to market. It was truly the animal best adap
ted to the harsh conditions of the West.There were, however, Longhorns 
of great size that were definitely of the Urus or Bas primigenious type 
rather than of the Bos longifrons or Celtic Shorthorn type. 2 

The cattle brought by immigrants and importers to eastern United 
States came from entirely different sources. They were predominantly 
British in origin with some admixtures of tan-colored Danish cattle,3 and 

1 Allen, Lewis F., "Improvement of Native Cattle," Report of the Secretary, 
U. S. Department of Agriculture. (Washington, 1 866), pp. 294-320. 

2 Post, Lauren C., "Cattle Breeds as a Feature of Regional Geography," to 
appear in ilie Yearbook of the Association of Pacific Coast Geographers, 1961 ;  Dobie, 
J. Frank, The Longhorns, (Boston, 1941). 

a Taylor, Charles W., "Importance of Raising and Feeding More Cattle and 
Sheep," Report of the Commissioner of Agriculture for 1 864, (Washington, 1 865). 
pp. 249-288. 
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some cattle brought over by the Dutch and French immigrants. Among the 
British cattle it is likely that, percentage-wise, there was much of the 
stock which later resulted in the makinl! in England of Shorthorn and 
Devon breeds. 4 

-

Since many of the American farmers were not real cattlemen as were 
their English counterparts, American cattle were permitted to degenerate. 
Cold winters, lack of feed and care, and generally poor management have 
been given as reasons for the decline of American cattle to the status of 
"native" or "common" cattle. Generally, they were so neglected that a 
very important trait developed in them. That was ability to survive. It is 
no wonder that writers at about the time of the Civil War told of the need 
for improving the quality of American cattle. 5 

The American cattle commonly reared were called "native" or "com
mon" cattle.6 Cattlemen of the Great Plains called Texas cattle "raw
hides," and some of the "states" cattle moving to the plains area were re
ferred to as "pilgrims." Bulls of quality that had trouble (oragihg for 
themselves on the plains were sometimes referred to as "pitchfork bulls" 
or "bulls raised with the pitchfork."7 

It is interesting to note that when British cattlemen wanted better 
stock, they developed their own breeds out of their native or local cattle. 
With the exception of the Holstein-Friesian breed, practically all of their 
cattle are British and have British names. 

But when our cattlemen wanted better cattle, they turned to Britian 
for them. Not until a few decades ago did our breeders develop their 
first recognized American breed in the Santa Gertrudis cattle of King 
Ranch, Texas, fame. 8 

Early in the last century our breeders began buying the British 
breeds. The desire for the highly advertised blueblood cattle became a 
fad and a craze, and prices soared. The importing of British cattle became 
a business. Shorthorn, Aberdeen Angus, Hereford, and Devon cattle were 
among the improved breeds brought in,9 Ayrshire, Jersey, and Guern
sey represented the dairy breeds. 

George F. Lemmer/0 in an article entitled "The Spread of Improved 
Cattle Through the United States in 1 850," made these points, especially 
for eastern United States : most of the native stock was descended from 
the Devon cattle brought in by English settlers. The first conscious and 

4 Thompson, James Westfall, "A History of Livestock Raising in the United 
States, 1 607-1860," USDA Agriculture Series No. 5, (Washington, 1 942) Lemmer, 
George F., "The Spread of Improved Cattle Through Eastern United States to 
1 850," Agriculture History, Vol. 21 ,  No. 2, (April, 1927), pp.79-92. 

ti Thompson, op. cit.; Bidwell, Percy Wells and Faulconer, John I., History of 
Agriculture in Northern United States, 1 620-1860, (New York, 1951) .  

6 Taylor, H. M., "Importance of  the Range Industry," Second Annual Report 
of the Bureau of Animal Industry, 1 885, (Washington, 1 886), pp. 293-325. 

7 Osgood, Ernest Staples, The Day of the Cattleman, (Minneapolis, 1920). 
s Rhoad, A. 0., "The Santa Gertrudis Breed," Reprint from Journal of Here

dity, Vol. 40, No. 5, (May, 1949). 
u Briggs, Hilton M., Modern Breeds of Livestock, New York, 1949); Snapp, 

Roscoe R., Beef Cattle, Fourth Edition, (New York, 1 952). 
10 Lemmer, op. cit. 
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sustained effort at improving the cattle was through the importation of 
Shorthorns. There was improvement in the cattle and also in their care. 
People liked the Devons and the old native cattle because they were 
red, and it was easy to match the oxen. Herefords did not catch on as 
did the Shorthorns and were not extensively bred until after 1850. How 
ever, Henry Clay did take some Herefords to Kentucky as early as 1 8 17. 

This study, which involves primarily the transfer of blooded stock to 
the United States, also brought to mind the same type of development 
in Argentina where cattle were changed perhaps as completely as in our 
best cattle areas in the United States. 

For a current example of upgrading of native cattle, one might make 
a full investigation of the purchase of registered Brahman and Santa Ger
trudis bulls by Middle American cattlemen in Texas, Florida, and Louisi· 
ana.U Attempts at rehabilitation and helping many war-torn or under
privileged areas of the world have involved transfer of blooded stock of 
both beef and dairy breeds from the United States. 

But the case of particular interest here is the sale of purebred stock 
from the Ohio Valley states and several Corn Belt states to cattlemen on 
the ranges. For that story we turn to several of those areas for statements 
on their cattle as to breed composition. 

Of course, it took time to upgrade the native cattle, to develop superi
or herds, and to get any considerable numbers of them into Kentucky, 
the Ohio Valley, and the present Corn Belt areas, before purebred cattle 
could be shipped to the Great Plains. 

References to our topic can be divided into three parts. Very impor
tant are a score of articles published between 1 863 and 1900 in the 
Reports of the Commissioner of Agriculture and the Annual Reports of 
the United States Bureau of Animal Industry. These large volumes ante
date the better known Yearboohs of United States Department of Agricul· 
ture. 

Another source of great importance is in the writings of James 
Westfall Thompson, J. Frank Dobie, James C. Malin,12 Joseph G. 
McCoy,13 E. S. Osgood, and other standard authorities on cattle and the 
Great Plains. 

A third source is photographs. Early pictures have served to depict 
types of native cattle since photography came early enough to show cattle 
used in wagon freighting, as well as some of the herds before upgrading 
changed them. Dee Brown's Trail Driving Days, Before Barbed Wire by 
Brown and Felton, Mark Brown's The Frontier Years, and Prettyman's 
Indian Territory : A Frontier Photographic Record show the early types of 

11 See various articles in Gulf Coast Cattleman and Louisiana Cattleman and 
Stockman, P. 0. Box 2087, Beaumont, Texas. 

12 Malin, James C., The Grassland of North America: Prolegomena to Its 
History, (Lawrence, 1947). 

1a McCoy, Joseph G., Historical Sketches of the Cattle Trade of the West and 
Southwest, Kansas City, 1 874, Republished by Long's Book Company, (Columbus, 
Ohio, 195 1). 
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cattle. Of all of the early photographs, Prettyman's pictures come nearest 
to showing real Longhorns.14 

Althrough not in the Plains area, another work shows photographs 
which might be considered pertinent to this topic. Redwood Classic, an 
illustrated book by Ralph Andrews, tells of logging in the redwood for
ests of California. His photographs show clearly more than one hundred 
oxen used in logging in the 1880's.15 A great many of them appear to be 
of the early American type of native cattle, but there is a rather strong 
showing of Shorthorn blood in some of them. A few had mottled faces, 
the telltale of Hereford blood. It is likely that the California oxen, except 
for the upgrading, were similar to those used on the trails a few decades 
earlier. 

Photographers seldom photographed Longhorns in their native habi
tat. Men did not approach those cattle on foot. 

My own collection of pictures shows thousands of head of cattle. 
A great many of them are pictures from printed sources and have been 
grouped according to breeds. Pictures taken in Louisiana, and in the feed 
lots of Baja California and the Imperial Valley do much to connect the 
old with the new. A slow trip through a feed lot in the Imperial Valley 
will make a cattleman think he is seeing all breeds represented in all 
percentages and in all combinations with all other breeds. No wonder the 
modern breeders strive for uniformity in their stock. 

Willim Henry Jackson/6 a Civil War veteran who drove an ox team 
west in 1 866, was primarily an artist and painter in his early years al
though he later became a very important photographer. He sketched a 
great many oxen, beginning in 1886, and invariably his oxen on the 
Overland and other western trails were of the native or common strains. 
They were not characteristic Longhorns, nor were they of the modern 
British breeds. 

During the years of heavy freighting on the Santa Fe Trail, the Over
land Trail, and other ways leading to the west, there was a tremendous 
demand for work oxen.17 This demand was £lied out of the native cattle 
of the settled areas. That was an entirely different demand from that for 
stocking the Plains with breeder cattle. The latter movement, naturally, 
could hit its stride only after the removal of the Indian and the buffalo, 
which took place after the Civil War. 

14 Brown, Mark H., and Felton. W. R. The Frontier Years: L. A. Hoffman, 
Photographer of the Plains, (New York, 1955);  Before Barbed Wire, L. A. Hoff
man, Photographer on Horseback, (New York, 1 956); Taft, Robert, Photography 
and the American Scene, (New York, 1938);  Prettyman, W. S. Indian Territory: 
A Frontier Photographic Record by W. S. Prettyman, (Selected and edited by 
Robert E. Cunningham) Norman, 1 957. 

15  Andrews, Ralph W., Redwood Classic, (Seattle, 1958).  
16 Jackson, Clarence S., Pageant of  the Pioneers, The Vernerable Art of  William 

Henry Jackson, Picture Maker of the Old West, (Minden, Nebraska, 1958).  
17 Settle, Raymond W., and Settle, Mary Lund, Empire on Wheels, (Stanford 

University Press, 1 949) .  
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More than 5,000,000 head of cattle were driven northward out of 
Texas during the trail days from 1866 to 1 888.18 Many of those cattle 
were steers destined for the eastern markets, many went to feed Indians 
on the northern reservations and the soldiers who were guarding the In
dians, but the Texas drives were the main source, as far as numbers were 
concerned, for populating the northern Plains with breeder cattle. The 
Texas cattle continued to be the main types of cattle on the Great Plains 
until demands for better cattle and beef called for a change, and when 
windmills, barbed wire, railroads, and other features made better cattle 
feasible.19 With fencing it was possible to keep one's own purebred bulls 
on one's own range. With fencing and the saving of some hay for winter 
use, it was possible to keep the better stock that had been reared to ex
pect feed in the "linter time.20 

The upgrading came mainly through the use of better bulls, whether 
purebred or grade.21 (Grades are cattle usually with half or more blood of 
a modern breed, the rest being native blood.) With this system of up
grading, "the battle of the bulls was on." 

Now let us turn back to the sources of the cattle, especially bulls, 
used in the upgrading. The upgrading of cattle in the Ohio Valley and 
the Corn Belt area had such an important bearing on the cattle industry 
to the west that a few paragraphs on this subject are essential here. 

Of the 1 ,800,000 head of cattle in Ohio in 1 885,  forty per cent were 
"high grade," with half or more of their blood from improved breeds. In 
them Shorthorn was most important. In Indiana in the same year, thirty
eight per cent of the cattle showed influence of purebred stock and again 
Shorthorn was the most important breed. 22 

Illinois had thirty-five per cent high grade cattle. Nearly every county 
had one or more herds of highly bred Shothorns, and correspondents 
from two hundred forty-four different localities mentioned Shorthorns as 
the breed used in improving the native stock. Herefords were mentioned 
by eighty correspondents, Aberdeen Angus by twenty-eight, Devons by 
seventeen, and Galloways by three. 

The same source, Edward H. Perry, in a Report of the Bureau of 
Animal Industry, said that: 

The development of the cattle industry of the Plains beyond the 
Mississippi River created a strong demand for bulls of pure blood witl1 
which to improve the stock of that vast region, and the cattle breeders of 
Illinois have been called upon perhaps to a greater degree than those of 
any other state in the Union to supply that demand. 

The market thus afforded for bulls of good breeding has been of al
most incalculable value to the breeders as well as to the improvement of 
cattle in the West. 

----

18 Taylor, H. M., op. cit. 
19 Osgood, op. cit. 
2DRaine, William MacLeod, Cattle, (Garden City and New York, 1930) .  
21 Sonnichsen, C. L., Cowboys and Cattle Kings, (University of Oklahoma 

Press, 1 950). 
22 Perry, Edward H., "Cattle Trade and Dairy Interests of Alabama, Georgia, 

Illinois, Indiana, and Ohio," Second Annual Report of the Bureau of Animal In
dustry, 1 885, (Washington, 1 886), pp. 335-4 1 7. 
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Much of the above trade was in Shorthorn cattle. The rearing of 
Herefords to succeed them to have taken place principally in terri
tory farther west, especially in Missouri and Kansas. 22 

Joseph McCoy in 1 874 told of the use of Durham bulls in upgrading 
Texas cattle throughout the West. He said that, by 1 873, both Colorado 
and Wyoming had passed statutes permitting cattlemen to shoot on sight 
any Texan or scrub bulls wherever they met them on the commons. 24 

In McCoy's time the Shorthorn was still dominant. Osgood25 writing 
of the early l870is, told of improvement of cattle in the Northern Plains 
through the use of Durhams, as the Shorthorns were called at that time by 
many cattlemen. 

Improvement of cattle was to come through the use of better bulls, 
but it was the old types of cattle which gave to Texas and other western 
cattlemen the wherewithal for buying good stock. 

J. Evetts Haley, in the biography of Charles Goodnight, said that 
when Goodnight realized that a new day was dawning in the cattle indus
try with foreign investments, artificial watering facilities, and with barbed 
wire changing range conditions, he took the lead in the campaign to im
prove the range cattle in which he had been dealing. 26 

In 1881 he bought 200 Shorthorn bulls and 300 Shorthorn heifers 
at Burlingame, Kansas. He was upgrading, but he was not satisfied with 
the Shorthorns. He tried Aberdeen Angus cattle, but when W. S. Ikard 
got interested in Herefords at the Philadelphia Centennial Exposition 
in 1876 an impetus was given to that breed.27 Goodnight, a few years after 
his venture with Shorthorns, tried Herefords. He bought a herd for the 
JA Ranch that he was managing along with Adair, and those Herefords 
turned out to be "the cheapest cattle the JA ever bought." 

0. H. Nelson brought more than 10,000 Hereford bulls into the 
Panhandle and did more than anyone else in establishing that breed on 
the Great Plains, thus earning the name of "Bull" Nelson. 

Later, Goodnight said that the best herd of beef cattle he ever saw 
was the JA herd eleven years after the Herefords had been introduced. 
The cattle still had a trace of Longhorn to give them trail and open range 
self-reliance, and they had a little Shorthorn to give added bone and 
weight. He felt that this combination, which was predominantly Hereford, 
was never excelled even among the highest bred cattle of later years. 

Stock farms in the Midwestern or Central states continued to find a 
bonanza in supplying purebred or grade stock to be shipped west for 
crossing with the Longhorns. McCoy wrote that : 28 

2s Briggs, op. cit. 
24 McCoy, op. cit. 
25 Osgood, op. cit.; Standart, S. H., in an article in the Report of the Bureau of 

Animal Industry, 1 885, entitled "The Livestock Industry of Colorado and the 
Territories of the Northwest," told the same story. 

26 Haley, J. Evetts, Charles Goodnight: Cowman and Plainsman, (University 
of Oklahoma Press. 1949). 

27 Nordyke, Lewis, Great Roundup: The Story of Texas and Southwestern 
Cattlemen, (New York, 1955);  Haley, op. cit. 

2s McCoy, op. cit, p. 243. 
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So great and growing is the demand for blooded bulls to place upon 
cattle ranches, with Texan and Indian cows, that the business of pro
ducing the full bloods and grades, is becoming very large and lucrative. 
In the foremost rank of breeders, Mr. Wilson (Andrew Wilson of King
ville, Kansas) has established a reputation and a herd second to none in 
the West . . . .  He proposes in the future to make his the largest and best 
herd of cattle in the West, and to furnish annually large numbers of grade 
bulls to ranchmen. This line of business will in the future be profitable 
and pleasant, and in pursuit of it a man can confer great benefits upon 
humanity, besides securinig lasting fame and fortune. 

Repeatedly, McCoy praised the results of crossing Durham bulls 
with Texan and Indian cattle and told of other stockmen going into 
the business of producing Durham cattle for such purposes. To McCoy. 
"Indian cattle" were those in the Indian territory. He said : 29 

In the Nation are found thousands of cattle whose progenitors were 
the old-fashioned American cattle such as existed throughout the Union 
before the advent of the heavy quartered Durham, whose rounded progeny 
are found in great numbers upon every farm in central and eastern 
Missouri. 

McCoy's book is a good one. He was a real cattleman who told his 
story well, but his story finished before the advent of the Hereford. 

James C. Malin, eminent authority on the grasslands of North Amer
ica, said that :  "The stocking of the range from the East is possibly the 
most important, certainly not less important than the Texas source."30 He 
also said that immigrants to Oregon and California took cattle over the 
trails and that the Kansas City area was "the stock market for the terri
tory west." 

While Malin says much in the following quotation, it is his opening 
statement that is misleading. He said : 31 

In the long run, the most important sources of range cattle were the 
purebred herds, some being shipped direct from Great Britain, but more 
from stock farms of the Mississippi Valley. The first shipments were Short
horn bulls to cross on Texas and other range herds. The Shorthorn was 
typically a tall grass or rather tame grass animal, and upon the short grass 
plains did not prove satisfactory. At the end of the seventies, Scotch 
black polled cattle, first Galloways, and later Aberdeen-Angus, were tried 
out and boomed in the early eighties, but did not hold their own. The 
Hereford, popularly called Whitefaces, gained ground rapidly after 1 876 
but were handicapped at first by deficiency in the hind quarters. In 1881,  
Gudgel and Simpson, breeders of Independence, Missouri, imported 
Anxiety IV, a Hereford bull of unusual conformation and potency. The 
Anxiety IV blood strain immediately gained recognition as one of the most 
significant of the breed. Hereford quickly became the dominant range 
breed because of their vitality, rustling abilities, early maturing, and 
fattening qualities, and over 75 per cent of the range cattle of the 1930's 
were Whitefaces. 

While it is true that this area and the settled farming country pro
duced the work stock that pulled the wagons over the trails, that is the 
significant contribution. The work stock did not reproduce. The farming 
areas continued to sell oxen to such outfits as Russell, Majors, and 

29 McCoy, ibid. p. 399. 
ao Malin, op. cit., p. 274. 
31 Malin, ibid. p. 275. 
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Waddell, which at one time had 7,500 oxen under the yoke.32 But they 
were in buffalo and Indian country still. Cattle did not occupy the 
ranges of the Great Plains until after the buffalo and Indians were 
cleared out, which was after the Civil War. 

To repeat, I hold that Malin's following statement is misleading. He 
said that "In the long run, the most important sources of range cattle 
were the purebred herds, some being shipped direct from Great Britain, 
but more from the stock farms of the Mississippi Valley."83 

It was rather a battle of the bulls. The foundation stock, mainly 
cows and heifers, had come up from Texas. First it was Durham or 
Shorthorn bulls that were used in upgrading. Then Aberdeen Angus and 
Galloway bulls had a chance, but it was the white-faced Hereford that 
finally won out and today is the dominant beef breed of the Great Plains 
and the entire West.34 

The Longhorn had served its purpose and served it well, under the 
conditions. Where water holes were far apart, the markets hundreds 
of miles away, and there were predatory animals, there was no animal 
better suited to populating the Great Plains. With the changing times, 
conditions, and facilities, another kind of cattle superceded the Long
horn. 35 But the Longhorn was not killed off as the passenger pigeon was 
killed off, nor was he killed off as the buffalo was killed off nearly to 
extinction. He was bred off. He was bred out. His horns and other 
characteristics gave way to a more efficient and more uniform type of 
beef animal. 36 

But one question so far has remained unanswered. Of all of the 
beef breeds available to the United States, and with the many that were 
tried out, how can we explain the fact that the breed of bulls that came 
to dominate all others came from Herefordshire, England? Yet from that 
mild humid climate came the beef animal that is best adapted to survival 
and beef production in the varied western climates, no matter how cold 
the winters nor how hot the summers. The Hereford today is unquestion
ably the symbol of the western beef cattle industry. 

32 Settle, op. cit. 
33 Malin, op. cit., p. 275. 
34 Nordyke, Lewis, Cattle Empire: The Fabulous Story of the 3,000,000 Acre 

XIT Ranch, (New York, 1949) .  
3 5  Culley, John H .  (Jack), Cattle, Horses, and Men on the Western Range, 

(Los Angeles, 1940). 
36 Dobie, op. cit. 
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COMPETITION FOR A DESERT LAKE : 

THE SAL TON SEA, CALIFORNIN 

WILLIAM L.THOMAS, }R. 
University of California, Riverside 

The Salton Sea fits well into the American public's image of South
ern California as a fabulous place that has been conjured into existence. 
After all, what is now regarded as an invaluable asset did come into being 
through an engineering mistake! For about eight months (during 1905-06, 
with a renewed break in 1907) the full flow of the Colorado River flooded 
about 5 1 8  square miles of a formerly dry, salt-encrusted basin 274 feet 
below sea level to create California's largest lake (Figure 1 ) .  Originating 

S A N 

0 50 MILES 

B E R N A R D I N O 

Fig. 1 

- · - · - ·-·-·-·r - · -

R S I 0 E 

<( 

N 

as an unintentional end-product of one of the greatest disasters in Cali
fornia's history, this desert lake strikingly illustrates man's ability to trans
form the face of the earth. 

But the story of the Salton Sea's origin is well-known. More impor
tant for an understanding of present-day man in California are its most 

lGrateful acknowledgement for intramural research grants in support of field
work in preparation of this paper is made to the Committee on Research, Univer
city of California, Riverside. 
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recent developments, for this desert lake also affords a prime example 
of changing human interpretations of what constitutes a valuable resource. 
The problem is that the use of the Salton Sea is being interpreted by 
different people in different, and even mutually contradictory, ways. One 
vivid example is the bathhouse at the resort of Desert Beach on the north 
shore, which was built in 1948 only to be Hooded out and abandoned 
by 1 953 .  Competition may be "the spice of life," but it is also creating 
some man-made difficultes of increasing complexity. Compromise solutions 
are seldom easy, and the long-term use of the Salton Sea will involve 
all the engineering, biological, political, and economic skills Californians 
can master. 

The history of the use of the Salton Sea is a story of ever-increasing 
intensity for ever more varied purposes. Present uses, listed in approximate 
order of chronologie development, are multiple : 

Agricultural Sump or Drainage Basin 
Urban Waste Disposal 
Conservational-Migratory Bird Refuge 
Armed Forces Test Base-U.S . Navy; Atomic Energy Commission 
Recreational-Hunting, Fishing, Boating and Water Sports, Camping 
Residential 

UsE AS AN AGRICULTURAL SuMP oR DRAINAGE CATCHMENT BAsiN 

In 1907, at the time of closure of the break of the river, the sea 
covered 33 1 ,000 acres and had reached a maximum elevation of 198 feet 
below sea level (Figure 2). This was its maximum size and highest sur
face elevation. The present pattern of railroad and roads, upslope at a con
siderable distance from the nearest seashore, derives from their placement 
during and short1y after this high sea stand of 1907. 

Over the next dozen years an excess of evaporation over inRow 
caused the elevation of the sea to drop rapidly. By 1920, its depth had 
decreased from 79 to 25 feet in this arid region which receives an annual 
average rainfall of only three inches. Meanwhile, the Colorado Desert 
was being conquered, to become the Imperial Valley. The disaster of 
1905-07 was but a tragic interlude in the epic story of the diversion of 
Colorado River water that began in 1901 and went on to become the 
greatest single irrigation development in the United States-a canal system 
now 1 ,800 miles in length. By 1925, irrigation development had reached 
a point where water Bow to the sea had caught up with evaporation and 
the minimal low point of 249.6 feet below sea level was reached. The 
decade 1925-1935 witnessed Ructuations with an amplitude of 7 feet :  
rising to -243 feet by 193 1 ,  due in  part to  a plentiful water supply for 
irrigation and in part to several severe local winter storms, then dropping 
to -248 feet in 1935, due particularly to a water shortage in 1931  and 
1934. 

Since the beginning of storage of the Colorado River behind Hoover 
Dam in February, 1935,  there has been an ample water supply available 
to the lower river, and the sea has been rising, although at varying rates. 
It is now at approximately -234 feet, and varies about one foot annually, 
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being highest in April and lowest in October. Some 1 ,376 miles of 
drainage canals and 128 miles of the Alamo River and New River chan
nels serve as main outlets to the sea from the more than 3,700 miles of 
tile draining the 5,500 farms occupying over half a million acres in Im
perial Valley. To the north, in Coachella Valley, some 75,000 acres are 
irrigated by Colorado River water, and these lands, too, are drained into 
the sea. 

A very important use of the Salton Sea is to maintain a "salt balance" 
m the irrigated areas tributary to the sea. In order to assure continued 
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production of an irrigation project, it is necessary to remove from the 
project each year, on the average, at least as much salt as is brought into it 
yearly with the irrigation. water. Until 1949, the amount of salt being re
moved from the Imperial Valley each year was less than that being 
brought in. Commencing in 1949, there has been a favorable salt balance, 
with over 4 million tons of dissolved salts annually draining into the sea. 
It follows that any increase of salt brought into the valley (for example, 
diversion of fresh water in the headwater, or Upper Basin, region will in
crease the salinity of waters of the Colorado River) will require an in
crease of drainage-water flushing salt into the sea, thus raising the level. 

The importance of the Salton Sea as a drainage basin has been realized 
for a great many years, and studies have been made, from time to time, 
of what might be expected in the future. In 1 924, the federal government, 
by executive order, withdrew from all forms of entry all public lands of 
the United States in the Salton Sea area lying below -244 feet, and 
created a Public Water Reserve. At the time the elevation of the sea was 
at its minimum point of -250 and a vertical difference of 6 feet was 
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thought to be sufficient. In a 1927 report, the United States Geological 
Survey concluded that the future stabilized elevation of the sea might 
be between -223 and -226 feet, but for safety the maximum elevation 
should be considered as 220 feet below sea level. This is about 14  feet 
higher than the present sea level. Based on these conclusions, the federal 
government, by another executive order, withdraw more lands from public 
entry, adding the area lying below -220 feet to the Public Water Reserve 
createl in 1924. 

The Imperial Irrigation District, the administrative operating agency 
for all Colorado River water and power channeled into the valley, has 
expended over a half million dollars acquiring fee title to, or Hooding 
rights on, practically all of the private lands under and around the Sal ton 
Sea lying below the -230 foot elevation. The district, a private cooperative 
enterprise, realizes that the sea may reach a higher elevation in the 
future, but feels that this much drainage reserve is as much acquisition 
as the district can undertake. 

The importance of the Salton Sea as an agricultural sump or drain· 
age basin for the Bushing of salt is far greater than its immediate benefits 
to the 71 ,000 inhabitants of the Imperial County. The valley enabled the 
county to rank seventh nationally in the value of its agricultural products. 
More cattle are fed here than in any county in the eleven Western States; 
over 60 vegetable fruit and nut and field crops are grown in the valley, 
14 of which bring in $ 1 ,000,000 or more, for a gross-income in 1958-59 
of about $ 1 38,000,000. The valley is literally the food basket for metro
politan Southern California, as well as for winter fruits and vegetables 
for much of the rest of the United States and Canada. It is a unique and 
valuable place with an unbeatable combination of ample sunshine and 
water. Where else can farmers grow winter vegetables and raise cattle 
in the same hothouse! 

uSE FOR URBAN wASTE DISPOSAL 

This sea is a sump for more than agricultural drainage. Imperial 
Valley towns that grew to cities during the past half-century continue 
to dump their untreated domestic sewage into New and Alamo Rivers 
which lead into the Salton Sea (FiQ;ure 3).  However, they have come 
under pressure from the state and the local Chambers of Commerce to 
cease such practice. 

Since 1956 the State Department of Health and the Colorado River 
Basin Regional Water Pollution Control Board have contended that four 
cities-Calipatria, Brawley, Calexico, and Mexicali, plus the U.  S. Naval 
Air Station west of El Centro-are endangering recreational use of the 
sea. Prolonged "campaigns of persuasion" have been waged with the local 
city officials. Brawley has objected to "spending $350,000 to $400,000 
for a sewage disposal plant to protect a few acres of the Salton Sea." 
Calexico has defended itself on the grounds that its larger twin city of 
Mexicali, Mexico, dumps more sewage into the New River than "all 
Imperial Valley combined." Mexicali, of course, lies outside California's 
jurisdiction, but it, too, is seeking funds for treatment-plant construction 
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during 196 1 .  In April, 1960, the Pollution Control Board "got tough'. 

and ordered Brawley and Calipatria to build sewer plants and quit dump
ing raw sewage into the Salton Sea by October 30, 1961 .  

Bacteriological studies of  collected samples of  Salton Sea water 
show that there is pollution in a 30-square-mile area in the south end of 
the sea,. from the point where New and Alamo Rivers enter, extending 
northward to immediately south of Bombay Beach on the eastern shore. 
This area has been posted as closed to water sports. The problem of water 
pollution has become acute not from any marked rise in the amount of 
pollution, but because of intensified use of the desert lake for other pur
poses-recreation and residential development. 

RECREATION : FISHING 

Though of fresh water origin, the Salton Sea now has a total salt 
content comparable to that of the ocean. The fauna of the sea consists of 
hardy marine animals able to tolerate a great annual temperature range 
of over 40° F., extreme high summer temperatures in the upper 90's 
(about 80 days over 100° F.), and periods in summer of high concen
trations of sulfide and ammonia and of oxygen depletion at the bottom. 

The predominant plants of the sea are dinoflagellates, diatoms, and 
other single-celled algae. These serve as food for zooplankton, and together 
they comprise the rich bottom mud on which the pileworm, Neanthes, 
feeds. These worms, introduced from San Diego Bay in 1930, are now 
present by the billions, and are the principal food for small fish and a 
vital link in the Salton Sea food chain. The Gulf croaker, Bairdiella, a 
bait-sized fish introduced in 1950-5 1 from the Gulf of California, has 
built up in great numbers. Its establishment provided the kind and quan
tity of food for predatory fish. Orangemouth corvina, a close relative of 
white sea bass, were introduced almost yearly from 1950 to 1955,  and 
this game fish has established itself, adding another link to the food chain. 

Corvina grow to about 3 pounds in their third year and 12 pounds 
in their fourth year. Specimens ranging up to 16¥2 pounds have been 
caught on ocean-type wobbling spoons suitable for yellowtail. The prin
cipal fishing is from boats, since corvina is a school-fish chasing the school
ing croaker, but early-morning surfing, bv wading out from shore in swim 
trunks, has proved successful, especially during spring when corvina spawn 
around the inshore areas. A corvina population estimated at well over 
1 ,000,000 ("boosters" say several million) assures successful fishing, which, 
together with a year-round day-and-night fishing season and daily limit 
of six fish, is attracting more and more people and their boats to the sea. 

RECREATION :  BoATING, WATER-SPORTS, SwiMMING, AND CAMPING 

A desert lake convenient of access by paved highway from the Los 
Angeles metropolitan area has been a mecca for speedboaters and water
skiers. There were more boats than autos sold during 1959 in Southern 
California; these small pleasure craft must now be registered with the 
State Department of Motor Vehicles under a law approved by the 1959 
State Legislature. Pleasure boating and outboard racing have been stim-
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ulated for the Salton Sea by the shore-based facilities, focused at access 
points or launching areas provided by both private developers and public 
agencies. 

Salton Sea State Park was established in 1 954 on the northeast shore. 
About one-third of its 24-mile shore is still in private hands, but the State 
Division of Beaches and Parks is buying these private properties that now 
split up the park in about a dozen places, with the goal of a continuous 
strip of park-site between Highway 1 1 1  and the shoreline. Improved 
facilities include 50 elaborate camping places for tents and small trailers 
with ramadas, tables, stoves, food lockers, toilets, and showers, a bathing 
beach and picnic area, a launching ramp for trailered boats, a turning 
basin protected from the wind, and a boat beach for water-skiers. Over 175 
more campsites are planned, to make the park the second largest in Calif
ornia. In 1959 there were 308,500 visitors. At present, week-ends are 
congested. On Memorial Day week-end, 1960, there was a daily average 
of 1 1 ,040 visitors in 2,760 cars, with 1 ,073 boats on the water along both 
improved and unimproved beaches. 2 

The Coachella Valley Advisory Planning Committee has led a fight 
against state acquistion of the private parcels, arguing that more tourist 
facilities are needed along the northeast shore and that to rule out private 
enterprise would be to lose a sizable chunk of tax base. To counter this 
argument, the state park plans to offer lease arrangements under which 
private developers can build such facilities as motels, restaurants, and 
possibly trailer parks, and operate them under state supervision. 

But private enterprise elsewhere is capitalizing on the attraction of 
the sea as a recreational base, whether for the seasonal parking of trailers 
or for permanent homes. North Shore Beach Estates, for example, is a 
"membership association" with a private yacht club which offers docking 
and landing services, with boat slips, storage lockers, fresh water, and 
electricity. Recently added was a 48-unit two-story motel. 

Boating involves a combination of recreational activities. Fishing, 
picnicking, camping, sightseeing, resting, speedboat racing, waterskiing, 
and swimming are associated activities. Except for fishing, offshore por
tions of the sea are used much less intensively than are the near-shore por
tions near the launching areas. Boating also competes with other recrea
tional uses of the sea. Powerboats and skiers conflict with fishermen, sail
boaters and swimmers. The noise of powerboats is objectionable to people 
seeking a quiet, restful experience. 

Closing of the southeast end of the Salton Sea to water sports because 
of pollution has been a failure, because people pay no attention to signs 
and there is wholesale violation, especially on the weekends. It is possible, 
but impracticable, to enforce the closure by patrolling the area by boat. 
Officials of the two counties (Imperial and Riverside) in which the sea lies 
have discussed the possibility of a cooperative venture to enforce county 

'�Personal correspondence, October, 1960, with Mr. Carl Whitefield, Super
visor, Salton Sea State Park. 
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and state boating-safety regulations, with responsibility for enforcement 
over the whole sea delegated to the Imperial County sheriff's office. 

Clearly, the invasion of powerboats will increase the problems of the 
federal and state agencies charged with operating the south shore of the 
sea as a migratory bird refuge. The Fish and Wildlife Service of the U.S. 
Department of Interior manages the Salton Sea National Wildlife Refuge 
which covers more than 50 square miles. 

REsiDENTIAL DEvELOPMENT 

There are a number of striking real estate developments on the north 
and west shores of the Salton Sea-Desert Beach Resort, North Shore 
Beach Estates, Desert Shores, Salton Sea Beach-but the most fabulous is 
Salton City. 

Salton City did not exist three years ago. A tract of 19,600 acres 
along Highway 99 on the western shore in Imperial County was pur
chased in 1957 by a Los Angeles syndicate, and subdivisions were first 
offered for sale by nine sub-developers on May 1 7, 1 958. On the opening 
week-end over four miillion dollars worth of property was sold. In the first 
year $30,000,000 worth of bare desert lots was purchased by the general 
public; 1 10 miles of roads were graded, and 30 miles were paved. On 
the occasion of its second anniversary the city contained a 4,500-foot 
airport landing strip, 2 gas stations, 2 restaurants, 2 motels, 2 marinas or 
boat harbors, a hardware and boat shop. Thirteen thousand lots had been 
recorded, but only 60 homes had been built upon them. The zoning plan 
even includes a section for light industry. Electricity is supplied by the 
Imperial Irrigation District. 

Although commercial buildings completed by spring, 1960, were 
valued at more than two million dollars, Salton City still mostly resembles 
a "mirage." One rubs one's eyes in disbelief at the "fancy" buildings along 
the highway, the miles of bulldozed and paved. roads complete with name
signs at intersections that crisscross many vacant square miles of perfectly 
barren desert. There has been a tremendous expenditure for publicity by 
means of colored half-page advertisements in national magazines, in news
papers throughout California, by billboards, brochures, radio and tele
vision announcements, and a host of air and water "events." Speculation 
is rampant; the many purchasers of "city" lots are hopeful they are in on 
the ground floor of the new "Palm Springs-by-the-Sea." Not much is 
advertised about water supply and sewage disposal. Wells several miles 
to the west care for a population of 300 and the heavily mineralized 
water must be treated before drinking or cooking. Clay soils are not 
favorable for septic tanks and cesspools, except temporarily, and oxidation 
ponds and a sewage-treatment plant are to be located south of the city. 
Neither is anything said about the effects of the gradually-increasing sa
linity of the sea; present estimates are that about two decades the sea will 
become too heavily mineralized to support game fish. 

Ever since World War II the Navy has used the east lobe of the sea 
for an aerial mine-laying test area and a seaplane landing area. The south
west corner of the sea has been set aside as the Salton Sea Test Base 

38 



operated by the Sandia Corporation of Albuquerque, New Mexico, under 
contract with the U.S. Atomic Energy Commission. When these defense 
installations began operations, the Salton Sea was a rather forlorn, 
isolated area. Only occasionally would someone go boating, hunting, 
or swimming in the sea. The present population explosion with its in
creased use of Salton Sea has become too much even for the A.E.C. In 
March, 1960, it announced plans to relinquish the Salton Sea Test Base by 
July, 196 1 ,  with a gradual reduction of activity while transferring oper
ations and its 1 50 employees elsewhere. The base has its own beach area 
and boat launching facilities, and its buildings include a lodge which 
could become the focal point of a winter resort. 

The A.E.C. also cited Southern California's smog as another reason 
for moving away from the Salton Sea. High altitude layers of smog 
which occasionaly drift eastward from Los Angeles have interrupted 
tracking of simulated missiles and caused cancellation of test flights. 

For the most part, the present competition for use of the Salton Sea 
stems directly from the demands of the remarkably afHuent, spectacularly 
mobile population of metropolitan coastal California for desert-resort 
living and recreation (boating and fishing) . But such activities result in 
debris and pollution. The peoples of Imperial Valley have abundantly 
proven that cattle and vegetables can be grown in the same hothouse. 
But can fish and boats and people and sewage and salt all continue to 
thrive in the salme sink? The "handwriting" of future problems is in the 
air and in the sea. 
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AOTEAROA : A STUDY IN HISTORICAL GEOGRAPHY 

GoRDON R. LEWTHWAITB 

San Fernando Valley State College 

About the tenth century A.D., Aoteara, "The land of the Long White 
Cloud,"-pre-European New Zealand-was receiving settlers from the trop
ical Pacific. Whether immigrants arrived by accidental drift or by purposeful 
voyaging we may never know, but it appears certain that they came from 
the islands of eastern Polynesia, for many features of the cultural pattern 
of the Tahiti region were faithfully reproduced in the alien environment 
of New Zealand. 

The climatic contrast between the tropical Pacific and mid-latitude 
New Zealand may not have been quite so marked as it is today, for there 
is evidence that early colonization coincided with a relatively warm, moist 
climatic phase before cooler and drier conditions returned after the four
teenth century A.D. Forest seems to have prevailed in areas of the east
ern South Island where tussock grasslands were to become dominate. But 
the physiographic and geological variety of continental New Zealand 
presented resources unrivalled in the atolls and basaltic 'high islands' of 
tropical Polynesia. If something was lost when the tropical islands disap
peared beyond the horizon, the more extensive and varied complex of 
mountains and plains, rocks and soils, Bora and fauna, provided an in
finitely more substantial resource base for the elaboration of a neolithic 
economy. 

The first immigrants-the Archaic Maori or Moa-hunters-relied 
heavily upon the native fauna and Bora. Native land mammals-with the 
exception of bats-were lacking, but the avifauna was rich. Various spe
cies of flightless moa-ranging from the huge ostrich like Dinornis to the 
small Megalaptery-were hunted to extinction. The bone-littered camp
sites, strategically placed beside the estuaries of the eastern littoral of 
the South Island and scattered into the intermontane basins, testify to the 
steady depletion of the moa population of the coastal and, later, the 
interior grasslands. But the moa was by no means the only resource: quite 
apart from other species of birds, fishing and gathering of berries and 
roots provided an abundance of food for the settlements dotting the 
eastern seaboard of both islands (see map). 

Whether or not the "moa hunters" possessed cultivated crops-and 
the question is yet undecided-horticulture became basic in the Maori 
culture. The relationship between "Moa-hunter" and "Classic" phases is 
blurred, for traditions are not uncorrupted and achaeological evidence is 
still meagre, but local evolution seems to have been stimulated by renewed 
fourteenth century migration from the Tahiti region. It may well be that 
the South Island rivalled the North in population during the moa
hunting era, but the balance emphatically favored the North during the 
Maori period. When regular European contacts were established after 
1 800, fully nine-tenths of the population of 200,000 or more lived on the 
North Island. Only in the far South and the remote Chatham Islands did 
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a small population retain strong elements of the archaic culture. Else
where the aggressive Maori culture prevailed, with its emphasis on elab
orate wood-carving, the use of greenstone (nephrite) ,  carefully fortified 
villages (pa) reflecting intensified warfare, and cultivation strongly sup
plementing fishing, fowling, and gathering. 

The emphasis on agriculture varied with geographic environ
ment rather than tradition, for there is no evidence that cultivation was 
extended to its climatic limits. Land was cleared by slashing and burning 
the rainforest or, preferably, the scrubland and fern; it was carefully pre
pared with digging-sticks, fertilization, amelioration of the soil, and some
times construction of brush fences to break the wind. The hardy kumara 
or sweet potato (Ivomea batatas) became the dominant crop in New Zea
land, but taro (Colocasia antiquonim),  yarn (Dioscorea aata) , and gourd 
(Lagenaria vulgaris) were also successfully established in the warmer 
areas. The geographical pattern, as well as the seasonal emphasis, of each 
crop varied with its ecology. Kumara was cultivated as far south as Banks 
peninsula or even Ternuka, and the gourd may have proved almost as 
adaptable. Taro was more restricted (though it may have survived in some 
warmer pockets of the South Island), and yarn was strictly limited to the 
north and northeast. The tree-crops-so significant in tropical Polynesia
were virtually eliminated : the coconut was precluded, the paper mulberry 
was reduced to a shrub surviving in the warmer parts of the North Island, 
and certain species of Cordyline may also have been introduced. The 
Polynesian livestock trio of pig, dog, and chicken was reduced to the dog : 
the rat was the only other mammal introduced-and that by accident. 
Thus climatic factors and probably fortuitous circumstance reduced the 
agricultural complex of the Maori and shaped the distributional pat
terns within Aotearoa. 

This partial impoverishment was fully compensated by other re
sources. Vegetable foods procured from forest and planted grove included 
the fruits of the karaka tree and a variety of other berries, and more sig
nificantly, the fern root. The numerous bird life included the wood-pig
eon, kaka-parrot, flightless weka and kiwi, and waterfowl such as pukeko 
(swamp-hen) and duck. The beech (Nothofagus) forest yielded the in
troduced rat, while marsh, river and sea provided fish in plenty. The 
Maori was an expert angler : river and swamp were intersected with eel
traps, while huge nets facilitated coastal fishing. 

Forest, swamp, and varied rock-types also provided the raw materials 
of simple industry. Timber was required for building and canoe-making, 
shaping and carving was eased by obsidian from Mayor Island, local stone, 
or the precious greenstone procured from the west coast of the South 
Island. Native birds and feral dogs provided the wherewithal for cloaks, 
but the main "textile" plant (replacing the paper-mulberry of the tropics) 
was the swamp-loving flax (Phormium tenax), with fibrous and pliable 
leaves which were scraped, dyed, and plaited or woven into garments. 

This complex of resources, combined with the perils of warfare, 
shaped the pattern of settlement. The central pa or fort, with its carved 
tribal meeting house and humble whares, was usually constructed on hill 
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or peninsula, scarped and trenched, and protected by heavy timber pali
sades and watch-towers. But the kainga, unfortified village, was located 
for convenience, in proximity to fishing, fowling, or gathering grounds, or 
near tl1e cultivated plots. These villages, occupied seasonally and tempor
arily rather than permanently, were usually simply constructed and light
ly defended-perhaps by a single palisade-for the retreat to the central 
pa was favored in time of danger. There was that local and seasonal shifting 
of settlement, limited by careful attention to tribal boundaries and by the 
locatiolil of resources. With almost predictable regularity, the more elaborate 
villages occupied sites accessible to the trilogy of water-body, cultivation
groun� and forest. 

Tlh.is local pattern was reflected in the general distribution of popu
lation and economy throughout Aotearoa. The northern peninsula and 
shores or the North Island were preferred by the later Maoris. The patterns 
of setdement and economic basis, indeed, suggest a broad division of 
Aotearoa into geographic regions. The Northland peninsula and the eastern 
and western shorelines undoubtedly accommodated the majority of the 
Maori population, for there an intricate coastline with unusally abundant 
fish resources, a more varied and less marginal horticulture utilizing a 
relatively warm, moist climate, and a greater range of forest products were 
availab]e. The Rotorua thermal region with its forest-fringed lakes also proved 
attractive, and the Waikato river funneled colonization into the interior. 
Along tthe west coast, the Taranaki shores were closely occupied. In this 
northern region the villages were larger and more thickly clustered, while 
woodcarving and other features of Maori culture reached their highest 
degree of elaboration. But the axial ranges with their monotonous beech 
forest, and the poorer soils and the cooler climate of the volcanic plateau 
were legs easy to colonize : settlement clustered into rather isolated pockets 
where fowling and gathering were more significant than cultivation. Set
tlement thickened along the Wanganui River where eel and forest re
sources were abundant, and on both shores of Cook Strait, where these 
resources were supplemented by sea fishing and kumara cultivation. 
Taro and gourd were probably present but in insignificant amount. 

While the northern inlets and the northeastern fringe of the island 
as far south as Banks Peninsula sustained some kumara cultivation, the 
great mass of the South Island supported only a meager and largely noma
dic population which relied almost wholly upon the yield of fishing, fowl
ing, and gathering grounds, occasionally supplemented by the products 
of northern agriculture exchanged for potted "muttonbird" (shear
water) and especially precious greenstone. For the latter, though some
times procured directly by northern tribes, was also secured by 
parties who tapped the resources of the Lake Wakatipu area or carried 
the stone from the rain-soaked western districts of Milford and Arahura 
through tortuous Alpine passes to be accumulated and fashioned in the 
settlements of the eastern coast. Thus the resources of the far southwest 
were quarried for the Polynesian population that £.shed and cultivated 
by the warm northeastern shores. 
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CLIMATIC FLUCTUATIONS 
ALONG THE PACIFIC COAST 

CHARLES c. YAHR 
San Diego State College 

In order to study the variations in climatic extent along the Pacific 
Coast of the United States, temperature and precipitation data were: 
gathered for 1 8  stations for the fifty-year period, 1910-1959. These stations 
are all on or near the coast, fairly evenly distributed from north to south. 
They average some 75 miles apart, as shown by the map (figure 1) .  

The climate of  each station for each year having adequate data was 
classified according to the Koppen system as modified by Richard Joel 
Russell and others. The 32° F. temperature for the mean of the coldest 
month, instead of 26.6° F., was used as the division between mesothermal 
and microthermal climates. The data appearing in Appendix A of Intro
duction to Geography were used to determine the divisions within the 
B climates and between the lower case "s" and the lower case "f."1 The 
results of this classification are shown in Table 1 ,  and are summarized in 
Table 2. Nine climatic types are recognized : all four of the commonly 
used dry climate designations, three mesothermal climates, and two 
microthermal climates. 

It becomes immediately apparent to anyone who has studied or ob� 
;erved the Pacific Coast of the United States that the classification thus 
far presented does an inadequate job of differentiating between the eli� 

mate of the central California coast and the much wetter climate farther 
north. This, I believe, is a weakness of the classification system, a weak
ness long recognized by geographers who have worked with the data for 
the area. 

Even through all coastal stations in California, Oregon, and Wash
ington have pronounced summer minima of precipitation (as the "s" in all 
but a few of the humid years indicates), these minima do not always 
assume drought proportions. In order to have a quantitative measure for 
such years, the lower case "p" is used in any C or D classification in which 
no two consecutive summer half-year months had less than one inch rainfall, 
or no three consecutive summer half-year months in which the first and 
third had less than one inch rainfall each and the intervening month less 
than 1 .20 inches.2 The results of this modification are shown in Table 3. 
Using this definition, the summer drought failed to materialize in a 
majority of years as far south as Astoria, and, in one or more years, as far 
south as Ft. Bragg. 

In another attempt to determine the years in which the summer 
drought failed to materialize, the data were analyzed to find the number 

1 H. M. Kendall, R. M. Glendinning, and C. H. MacFadden, Introduction to 
Geography, second edition (New York : Harcourt, Brace and Company, 1958), 
pp. 603-616.  

2 The definition of "p" was suggested by Professor John Page, University of 
Illinois. 
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of years in which the summer half-year rainfall exceeded 30 per cent of 
the annual total. The results were, to the writer at least, somewhat surpris
ing, since every station (except Marshfield with its short 21 -year record) 
had from one to eight such years, and they were as often relatively dry years 
as they were wet years. 

The climates of the southern and central California coast differ from 
those of the northern California, Oregon, and Washington coast not only 
in the generally greater severity of the summer drought, but even more in 
the considerably lower total precipitation. It is obvious that a large enough 
annual total rainfall will compensate for the summer drought. 

Nearly two decades ago Ackerman suggested using the lower case 
"m" in the same general meaning as it is used for monsoon climates, as an 
indication of an annual total precipitation high enough to, in large meas
ure, counteract the seasonal drought.3 He is rather vague in his use of the 
"m," however, as his article merely states that the "m" is suggested to dis
tinguish the Puget Sound-Northern California Csb area (800 to 1000 
millimeters of rain annually) from the Csb of the central California 
coast ( 400 to 500 millimeters) .  4 

Using 800 millimeters (3 1 .69 inches) annual precipatation as the 
minimum requirement for the "m," the classification is modified as in
dicated in Table 4. Every station as far south as Crescent City, for every 
year of record for the fifty years under consideration, has the "m" class
ification. Eureka, Ft. Bragg, and Graton have it in a majority of years, 
and it is found in some years as far south as Santa Barbara. 

There are several approaches that may be used to study and inter
pret the data presented in the tables. One would be to map the extent of 
each climate for every year, as Kendall did for the eastern United States5 
and as Russell did for the entire nation.6 Instead of making 50 separate 
maps (one for each year), or one composite map with so many lines as 
to be essentially impossible to interpret, the tables themselves suffice to 
show climatic years. By following each year across the station columns, 
the south-to-north extent of each climatic type may be traced. 

The period under consideration began with a dry year in 19 10, 
with San Diego and Los Angeles having desert years, Santa Barbara 
and San Luis Obispo, steppe years. The next two years were also dry in 
the south, with steppe climate extending as far north as San Francisco 
in 1912. The next four years were somewhat more humid, with only San 
Diego having B climates and then only three years of the four. The year 
1916  was cold in the north, with three Washington stations having 
microthermal climates. Warmer, drier conditions prevailed in 1 917, five 
California stations having steppe years, and no station having D climate. In 

3 Ackerman, Edward A., "The Koeppen Classification of Climates in North 
America," Geographical Review, XXXI (Jan., 1941) ,  pp. 105-111. 

4 1bid., p.  108. 
5 H.  M. Kendall, "Notes on Climatic Boundaries in Eastern United States," 

Geographical Review, XXV (Jan., 1935), p. 117-124. 

6 R. J. Russell, "Climatic Years,'' Geographical Review, XXIV (Jan., 1934), 
pp. 92-103. 
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19 5 3  BWk BWh BSk BSk Csb BSk Csb Csb Csb Csb Csb Csb Csb Csb Cfb Csb 
1954 BSk BSh Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Cfb Csb 
1�9�5�5�B�S�k;:-B�Sk��C�sb�-;C:;=s';'b-;C:;=sc;-b--;C""s'""b'---cC::;:s::;b=-C�sb�C�sbc-;C;::sbi'--;c;::s::-b-------;C;;:s::;ob:_�'--c�sb��C;::sbc--;C�sbi'--;c�sb 
19 56 BWk BSh BSk BSk Csb Csb Csb c"'sb'---.;;c,::,sb;:-""c;::sb�-;C::=s::-b----:C::;:s:::--b Csb Csb Csb Csb 
1957  BSk BSh Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Cfb Cfb 
1958  BSh Csa Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb 
1 9 59 BWh BWh BSk BSk Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb Csb 

Table 1 Climatic Years 
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fact, microthermal types did not recur until 1930. They were also re
corded for 1937, 1949, and 1950. 

Warm years, or at least hot summers, are indicated by the occurrence 
of BWh, BSh, and Csa climatic types. Altogether, one or m o r e  sta
tions had one of these three classifications in 24 of the 50 years. The best 
examples were 1 931 ,  1958, and 1959. 

In addition to the years already mentioned, dry years would also be 
noted for 1919, 1923, 1924, 1925, 1928, 1 929, 1 932, 1939, 1942, 1947, 
1948, 1950, 1953, 1956, and 1959. In all of these, three or more stations 
had B climates. The severest droughts seem to have occurred in 1923, 
1929, and 1953, when five or six stations had B climates. In terms of 

STATIONS 
C L I M A T I C T Y P E S  TOTAL 

BWh BWk BSh BSk Csa Csb Cib Dsb Dfb YEARS 

San Diego 9 30 8 50 

Los Angeles 2 5 7 1 4  1 5  7 50 

Santa Barbara 2 14 33 50 

San Luis Obispo 1 1  39 50 

Santa Cruz 1 49 50 

San Francisco 6 44 50 

Graton 3 1  3 1  

Fort Bragg 23 23 

Eureka 50 50 

Crescent City 46 46 

Port Orford 46 46 

Marshfield 1 7  1 7  

Newport 42 43 

Astoria 45 46 

South Bend 24 2 26 

Arebdeen 40 5 45 

Forks 34 6 5 45 

Tatoosh Island 42 2 45 

Table 2. Summary of Climatic Years 

minimun annual precipitation for any one year under study, 1929 heads 
the list with the five northernmost stations together with three farther 
south, having their lowest totals in that year. 

There were several years in which no B climates were recorded 
for any of the 18  stations. These were 19 15, 1921,  1927, 193 1 ,  1936, 1940, 
1941,  1943, and 1952, and were of course, the nine years in which San 
Diego experienced mesothermal climate. These could be regarded in 
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19 10  
1 9 1 1  
1 9 1 2  
1 9 1 3  
1 9 1 4  p 
1 9 1 5  p p p p p p 
1 9 1 6  p p p p p p 
1 9 17  p p 
1 9 1 8  p p p p 
1 9 1 9  p 
1 920 p p 
192 1  p p p p 
1922 p 
1 923 p p p p 
1924 p p p p p 
1925 p p p p p p 
1926 p 
1927 p p p p p 
1928 p p 
1 929 p p p 
19 30 p 
1 93 1  
1 932  p p p p p 
1933  p p p p 
1934 p p p p p 
1935  p p p p p 
1 936 p p p p p p p 
19 37 p p p p p p 
1938 
1939 p p p p p 
1 940 p p p p p p 
1941  p p p p p p 
1 942 p p p 
1943 p p p p p 
1944 p 
1945 p p 
1946 p p p p p 
1947 p p p p p p 
1948 p p p p p p 
1 949 p p p p 
1950 p p p p p 
1 9 5 1  
1952 p p p p 
1953  p p p p p p p 
1954 p p p p p p p p p 
1955  p p p p p 
1956 p p p p 
1957  p p p p p p 
1958 p p 
1959 p p p p p 

Table 3. Years (p) in which the summer rainfall minimum did nat reach drought proportions. 
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this respect as the "wet" years, a fact further borne out by station max
imum rainfall records, with ll of the 1 8  stations having records set in 
these years, 7 in 1941  alone. 

Besides treating the fifty years as separate entities, they may be com
bined to learn what the average or dominant conditions were. This was 
done in Table 2. San Diego, for example, had 3 1  BS years, 10 BW years, 
and 9 Cs years. Thus it is dominantly steppe, followed almost equally by 
desert and Mediterranean. Using a method suggested by Professor Page, 
the climate of San Diego may be designated as BC. Los Angeles, despite 
having more years of Csa than any other single type, and with 22 Med
iterranean years compared with 21 steppe years, has the same designation, 
since the seven desert years swing the balance, putting the B before the C. 
Santa Barbara, San Luis Obispo, Santa Cruz, and San Francisco all exper
ienced some dry years, but with a definite Mediterranean dominance. Hence 
they are classified CB. All California stations north of San Francisco and 
the southern three Oregon stations qualify as nuclear mesothermal, having 
only C-type climates over the fifty-year period. Astoria, Oregon, and all 
four Washington stations experienced one or more microthermal years. 
They may be designated as CD. The extent of these dominant types is 
shown in Figure l. 

Another treatment of the data obtainable from the tables, and closely 
associated, in part, with the information in Figure 1 ,  is to map the 
several climatic limits which occurred along the Pacific coastal United 
States from 1910  to 1959. Four northern boundaries and four southern 
extents are plotted on Figure 2. Annual temperatures exceeding 64.4° F. 
were recorded only for San Diego and Los Angeles; thus the northern limit 
of the "h" falls between Los Angeles and Santa Barbara. No desert years 
were recorded as far north as San Luis Obispo, so the BW boundary ap
pears between that city and Santa Barbara. This is also the limit of the "a" 
type of mesothermal climate. The fourth northern limit is that of the 
steppe climate between San Francisco and Graton. 

As mentioned earlier in the paper, all the Washington stations and 
Astoria, Oregon, had one or more microthermal years during the fifty
year period. Thus the southern limit of the D climate is plotted just south 
of Astoria. Tatoosh Island and Forks, Washington, and Newport, Oregon, 
each had years in which the driest month of summer received in excess 
of 1 .60 inches of rain. Hence the southern boundary of the "f" is located 
between Newport and Marshfield. The letter "p," used to designate the 
failure of summer rainfall to assume drought proportions, was found to 
apply as far south as Ft. Bragg. And the "m," indicating an annual precip
itation total in excess of 800 millimeters, occurred as far south as Santa 
Barbara and hence is plotted between Santa Barbara and Los Angeles. 

By further study of the tables and maps, it may be seen that no limit 
for C climates was set along the Pacific coastal United States between 
1910 and 1959. Despite the 1 6� degrees of latitudinal spread, the position 
of western United States is such that mesothermal climates extend into 
both Mexico and Canada, being the dominant climate in adjacent portions 
of the latter. 
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m rn 
1 9 1 2  m 
1 9 1 3  m 
1 9 1 4  m m m m n1 m m m m 
1 9 1 5  m m m m m m m m m m m 
1 9 1 6  m m m m m m m m m m m m m 
1 9 1 7  In m m m m m m m m 
�1 9�1�8------------------------------------------�m=---�m��m�--�n='��m��m�--�m=---=rn��m 
1 9 1 9  n1 m nt m m m m m m 
1920 m m m m m m 
1 9 2 1  m m m m m m m m m m 
1 922 m m rn m m m m m m m 
1923 m m rn rn m m m m m 
1924 m m m rn m m m m m 
1 9 2 5  m m m m m m m m m m 
1 926 rn m m m m m m m m m 
1 9 27 m m m m m m m m m m 
1 9 28 m m m rn m m m m m m 
1929 rn m rn rn m m m m rn 
1 9 30 m m m m m m m m m 
1 9 3 1  m m m. m m m m m m 
1 9 3 2  m nt m m m m m m 
�1 9�373 ____________________________ �m� -----�m� __ �m�--=m�--------------�m�--�m=---=rn��m� 
1 9 3 4  rn m m m m m 
1 9 3 5  m m m m m m m m m r n  m 
1 9 36 m 1n m m m m m m m m m 
1 9 3 7  m m m m m m m m m m 1 n  m 
1 9 3 8  m I n  m m m m xn m m nt nt m 
1939 m m m m m m m ;n m 
1940 m rn m m m m m n1 m m m m 

1 9 4 1  m m m m m m m m m m m m 1n m 
1 9 42 m rn m m m m m m m m m 
1943 m m m m m m m m m 
1 944 m m m m m m In m m m m 
1 9 4 5  m m m m m m m m m m m 
1946 m m m m m m m 
1947 m m m m m m m 
1 948 m m m m m m m m m m 
1 9 49 m m m m m m m 
1 9 5 0  m rn m m m rn m m m m n1 
1 9 5 1  m m m m m m m m m m 
1 9 5 2  m m m m m m m n1 m n1 m m 
1 9 5 3  nt m m m m m m m m 
1 9 5 4  rn m n1 nt m m In m m m 
1 9 5 5  m m m m m In n1 m m m m 
1 9 5 6  m m m m m m m m m 
1 9 5 7  m rn m rn m m m m m m 
1 9 5 8  m m n1 m m m m m m m m m 
1 9 5 9  m m m m n1 m m m 

Table 4. Years (m) in which the annual total precipitation exceeded 800 millimeters. 
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A final attempt to study climatic fluctuation along the United States 
Pacific Coast was made by analysis of the data on a seasonal, rather than 
on a calendar-year, basis, i. e., on a July 1-June 30 basis. This proved 
meaningless for the wetter stations farther north, but it did produce some 
minor changes for the southern California stations in terms of numbers of 
climatic years for the various types. The only boundary change would be 
for the desert, no BW years having occurred north of Los Angeles on 
the seasonal basis. As no steppe years were recorded north of San Francis
co, it is necessary to show no more than the data for the southern six 
stations to portray the differences between the annual and seasonal classi
fications (Table 5) .  

The maps emphasize the coastal, or  near-coastal, location of  the 18  
stations studied . They were chosen with this fact in  mind, to avoid anom
alies in rainfall and temperature that more inland locations would have 
caused, particularly since a sharp rise in elevation occurs just inland 
along much of California, Oregon, and Washington. While this coastal 
or near-coastal location of all 18 stations makes their records highly com
parable, it causes this study to be one of linear extent and not of area. 

CLIMATIC San Diego Los Angeles Santa Barbara S. L. Obispo Santa Cruz San Franciso 

TYPE Ann. Seas. Ann. Seas. Ann. Seas. Ann. Seas. Ann. Seas Ann. Seas. 

DESERT 10 1 1  7 3 2 0 0 0 () 0 0 0 

STEPPE 3 1  3 1  2 1  27 1 4  9 l l  6 6 3 
MEDITERRANEAN 9 8 22 20 34 41 39 44 49 49 44 47 

Table 5. Differences in Climatic Years between Annual and Seasonal Classifications 
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THE FAIRBANKS COLLECTIONS AT THE 
UNIVERSITY OF CALIFORNIA, LOS ANGELES 

WILLIAM D. PATTISON 

University of California, Los Angeles 

Harold W. Fairbanks ( 1 860-1952), an important contributor to Calif
ornia geography, is represented by a substantial store of both written and 
pictorial materials at the University of California, Los Angeles.1 These 
records, available to interested geographers, are distributed among 
four collections, each of which is identified below, together with its ac
companying background information. 

Geological publications. Fairbanks' earliest publications were in geo
logy. His first article appeared in the American Geologist in 1 890, the 
year of his arrival in California from the East, and his last important geo
logical contribution, a U .S.G.S. folio on a part of the California coast 
ranges, came out in 1 904. During the intervening years Fairbanks wrote 
more than thirty articles, about half of them reports on original field 
research and the remainder on popular interpretations. Nearly all were 
concerned with aspects of California stratigraphy. In the Geology Li
brary at U .C. L.A. may be found not only a large share of Fairbanks' geo
logical publications, but also his geological bibliography, a recently pre
pared list believed to be complete. 

Geographical publications. Moved by a strong desire to teach, Fair
banks chose the physical geography of California as his subject in several 
articles for teachers and in a little children's book produced shortly before 
1900. As his geological publications diminished in number thereafter and 
finally ceased, school geography increasingly claimed his attention, 
and his writing lost its original restriction to physical geography 
alone. He came eventually to regard himself not as a geologist helping 
geography but as an educator specializing in geography. Fairbanks' edu
cational production reached a climax in the 1920's with a set of graded 
geographies, the Fairbanks New Progressive series, for which he is still 
well remembered by many teachers. At U .C. L.A. all of Fairbanks four
teen geography texts may be found in the University Library, Depart
ment of Special Collections. Kept with these books are outline-booklets 
and other associated published material, including offprints of articles on 
geography teaching. A new, exhaustive bibliography of Fairbanks' pub
lished contributions to school geography is on deposit with this collection. 

Correspondence and book manuscripts. Surviving correspondence, 
dating mainly from Fairbanks' years of writing for the schools, has its own 
story to tell of geographic education in California. Here one finds person
ally-oriented reports pertaining to the Geography Committee of the Bay 
Area ( 1 9 1 3) and to Southern California's Committee on Minimum Essen
tials in Geography ( 1918) .  In addition there are views on various 

1 On Fairbanks' career see William D. Pattison, "Harold W. Fairbanks, Cali
fornia Geographer," Journal of Geography, Vol. LIX, No. 8 (November 1960), pp. 
35 1-357. 
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geography textbooks as well as a recurrent commentary by Fairbanks on 
the steady rise of the unified social studies at the expense of geography. 
From among surviving book manuscripts, particular interest attaches to 
the typescript of two unpublished works, The Problem of Geography 
( 1933), a discussion of the relation of school geography to other fields of 
study, and The Geography of California ( 1937), a lengthy book which 
would have been, if published, Fairbanks' fourth general geography of 
California. The three published versions, each on a different plan, appear
ed in 1903, 1912, and 1920. Both correspondence and book manuscripts 
are in the custody of the U.C.L.A. Library's Department of Special Collec
tions. 

Photographs. In pursuit of his geological and geographical interests, 
Fairbanks took photographs which may, in the long run, gain more 
recognition for him than any of his written work. His principal photo
graphic period was early and relatively brief, extending from 1 895 to 1907. 
During that time he ranged over most of California on foot, bicycle, and 
horseback making photographic studies with a view camera which now 
possess unusual historical value. More than a thousand of these photos 
went into the making of glass lantern slides for sale to schools and colleges, 
and many of the same pictures, alc,ng with others from this period, found 
use as illustrations in his books. In the Department of Geography at 
U .C.L.A. today nearly four thousand Fairbanks negatives, largely consis
ing of 5 x 7 inch glass plates, are kept upder a wide range of subject 
headings for inspection and reproduction. Shelved with the negatives is 
a representative selection of Fairbanks' slides. 

The present author, instrumental in organizing the Fairbanks collec
tions, wishes to acknowledge the generosity of Miss Helena K. Fairbanks 
who, as her father's heir, has donated to U.C.L.A. most of the published 
material and all of the correspondence, manuscripts, and photographs dis
cussed above. 
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GEOGRAPHY AS AREA . SOCIAL SCIENCE 

LYLE E. GIBSON 

San Francisco State College 

The location of man and the products of his work form patterns on 
the earth. The character of these patterns of location reflects the influence 
of both the physical environment in which man lives and the attitudes he 
has developed through cultural contacts. Geography describes and interprets 
patterns of location. 

Anything that explains location seems to fall within the scrutiny of 
geography. On the other hand, geography is not the only discipline con
cerned with location, and sometimes the geographer turns to other disci
plines for findings which pertain to location. If the location of man and his 
cultural products are the interest, then the social sciences become important 
sources of data. If, however, location of features of the physical environment 
is the primary concern, the geographer turns to the physical sciences for 
information. 

In lower schools, and within the European tradition, geography has 
divided with history the job of explaining man's behavior. Geography 
explains locational patterns; history explains time patterns. It is not 
difficult to see why geography turned to physical science for assistance 
in interpreting the ever-present influence of the physical environment on 
location. It seems logical also that history turned to the humanities to 
explain the influence of individuals on chronology of events. Both disci
plines are, however, greatly interested in problems of social science. 

The relationships between history and geography would not be 
complete without recognition of the need for understanding locational 
patterns by historians and the need for geographers to understand events that 
occur in time. The historian teaches changes in man's behavior with the 
elapse of time and the occupation of different areas. Geographers under
stand that resources of the physical environment may be destroyed; they 
understand that society's attitudes and changes in technology alter the 
need for use of resources and the need for saving them. The characteristics 
of an area are always recognized as having not only qualities of the moment 
but also qualities which change with time. 

PoPuLATION, GEOGRAPHY, REGIONs 

Now that we have explored briefly the nature of geography and recog
nize its relationship with the mother of the social sciences, history, let us 
examine how geography may be involved with teaching social science. 

Suppose we start with the concept of population, a concept which must 
be shared by many disciplines. Geographers are interested in population 
because it occupies places. Not only does it represent people with numbers, 
distributions, and various compositions, but populations also have cultures. 
Both these concepts occupy are�. 

Population occupying an area or a region is a concept concerned with 
aspects of geography. It involves the physical environment because area 
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incorporates the factors of distance, direction, surface configuration, min
erals, climate, soils, and vegetation. It involves the numbers, distribution, 
and cultural features of population. Thus, there is a completeness about 
regions. They have populations with their societies living in areas which 
influence their existence. The resulting behavior patterns are the raw 
materials of social science. As H. H. McCarty has said, "Since social science 
principles are designed to be universal in character, their true significance 
cannot be fully appreciated until their operation is observed under the 
limitations imposed by a particular physical and cultural environment."1 

Regions contain the ingredients for social studies, ingredients which 
are real. The physical environment is outside the window, in the com
munity, the region, the state. People are within the room and in the 
community. Locations, physical environment, and population are not 
imaginary. They are not theoretical. They do not have to be viewed 
through a microscope. They are objective existence, and, as such, are 
more teachable than abstractions. 

A GEOGRAPHIC PROBLEM 

Thus far I have been referring to the nature of geography and the 
virtues of the geographic (regional) approach to the social studies. Let us 
now set ourselves a problem in the social studies and see how a geographer 
might go about answering it. 

Let us imagine that, as at last spring's meetings, we are at San Jose 
State College on the very edge of the city's commercial district. A com
mercial district of a large city is always related to a region larger than the 
city itself. San Jose's financial district is no exception. Within a few blocks 
of this place may be found managerial and financial institutions which 
deal with regions far removed. 

Not far away is the San Jose Chamber of Commerce which concerns 
itself principally with business problems within the city but also becomes 
involved in activities in other parts of the region on the periphery of San 
Francisco Bay. 

The San Jose Chamber of Commerce is affiliated with the California 
State Chamber of Commerce, centered in San Francisco. As its name 
implies, the area comprising the state of California occupies the central 
position in the work of the "State Chamber." But it, too, becomes involved 
with other regions in the United States and even outside this country. 

The local "chamber" has also had an influence on the nearby location 
of such large firms as International Business Machines, Lockheed Missiles, 
and General Electric, all of which operate in most areas of the world. No 
place is too far away to be involved in the business orbit of these firms. 

Within the urban complex of which San Jose is a part, we have run 
the gamut from firms related principally to the local region, through those 
in expanding geographical locations until we have covered regions all the 
way around the world. 

1 H. H. McCarty and H. W. Saunders, American Social Life, (Dubuque, Iowa : 
Wm. C. Brown, 1946), p. 7. 
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Manifestly we cannot discuss regional relationships in all areas in a 
single paper. So let us consider an application of some of the earlier men
tioned aspects of geography and social science to the region of California. 

California has a present population of about fifteen and a half million 
with a physical environment as diverse as any you might find in an area of 
similar size in the world. It has an amazing variety of natural resources 
and a booming economy, both of which attracts immigrants intending to 
settle here. They are coming to California at an amazing rate. 

When it is considered that we have, in the region of California, re
duced the possible area of study from the total world to 8 /  10,000 of the 
total area of the earth, or 28 /10,000 of the earth's land area, we have 
narrowed our study considerably. But this is still too large and complex an 
area to use as a problem considering the limitations of a single paper. 

As an aside, let me comment that the geographic method has the for
tunate advantage of reducing the size of a problem in two ways : ( l) by 
reducing the area, and (2) by reducing the number of topics. We have re
duced the area of possible investigation from the world to California. Now 
let us reduce the topic from all social and geographic relationships in this 
state to a single social and geographic problem in California water. 

THE WATER PROBLEM 

The problem of a shortage of water is ages old in many parts of the 
earth. Many of our religious and other cultural traditions were born in 
water-short�ge regions. Most of the inhabited areas of the United States 
have not, however, experienced a limited water supply for any extended 
period of time. Only when settlers moved into the Great Plains, across 
the Rocky Mountains, and into California and the Southwest did a short
age of water begin to affect economic and social-political affairs to any 
extent. 

Theoretically, there is probably enough fresh water in California to 
meet present and even future needs. California's water problem is basically 
a matter of shortage of water where it is needed and an anticipated greater 
shortage in the future unless man is able to distribute it from areas of 
surplus to those of greater need. The use of the word "where" in this 
statement has definitely stamped the imprint of geography on the problem. 
There is a "where" involved in the location of water runofF and ground 
water supply; "where" is related to location of population, agricultural 
land, recreational areas, hydroelectric power, industrial use, and flood 
control. Both physical and cultural geography are involved, and under
standing of cultural problems must surely necessitate some understanding 
of the physical environment and its relationship to water supply. 

Geographic Maldistribtttion of Water. The northern one-third of 
California has over 70 per cent of the stream flow. The southern two
thirds of the state, with less than 30 per cent of the stream flow, has an 
estimated 77 per cent of the consumptive water requirement, according to 
the State Water Resources Board.2 This is the core of the problem con
cerning water in California. 

2 Calif. Dept. of Water Resources, The Califomia V{later Plan, Bulletin No. 3, 
May 1 957, p. 14-1 5 .  
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lnegularity of Supply of Water. All parts of California have an ex
tremely dry summer. Some areas are dry both summer and winter. In 
addition to this regularity of irregularity, there are extended cycles both of 
drought and of excess of water. The State Water Resources Board reports 
that, while the state-wide run-off has averaged some 71 ,000,000 acre-feet 
per season (not including California rights to Colorado River waters), 
the actual seasonal flows have varied from as little as 1 8,000,000 acre-feet 
to more than 135,000,000 acre-feet.3 

INTEGRATION OF PHYSICAL ANn SoCIAL SCIENCE 

At this point, we might go on to attendant economic and political 
problems, but it is difficult to pass by this opportunity to integrate the 
social studies with physical science. Furthermore, it appears that three very 
significant concepts may be established with a study of physical geography 
at this point :  

( l)  the relationships of  physical location and water in  California; 
(2) the relationships of physical and social science-the fact that prob

lems of this nature involve more than one facet of the school curriculum 
and there is a completeness in things as they really exist; 

(3) the concept of learning which makes understanding and analysis 
of a problem more complete by furnishing information concerning all 
aspects of it ;  and which motivates learning by producing a feeling of 
expertness in the minds of students. 

THE PHYSICAL FACTOR 

Let us now look at the climatic base as the source of water in Calif
ornia. The pattern of California rainfall illustrates the following facts : 

l. Rainfall is greater in northern California and in higher elevations 
of the state. 

2. Great variations in rainfall are evident between summer and winter. 
No mention has been made here of how technology may alter nature 

to add to the water supply. The use of rain-making techniques has had 
success in adding to limited supplies in some areas. The improvement in 
techniques for low-cost removal of salt and other minerals from sea water 
may eventually also be used to increase the supply of fresh water in areas 
of need in the future. The Governor's water plan includes funds for ex
perimentation on sea water conversion. 

Neither have we mentioned periodic droughts of the late 1920's and 
early 1930's during which rainfall averaged about 69 per cent of the long
term means for a period of ten years. For the year 1960 it is forecast that 
water-year runoff will average 25-70 per cent of average in all areas except 
the Colorado-Desert. 4 

THE PoPULATION FACTOR 

Time Patterns. Between 1 849 and 1930 the population of California 
grew from 100,000 to about 5 ,677,000, an increase of some Slh million 

s Ibid., p. 12. 
4 Calif. Div. of Resources Planning, Water Conditions in California, Mar. I ,  

1960, p. 1 5 .  
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people in 80 years. About twice that gain ( 1 0  million) has been made in 
the thirty years between 1 930 and 1960. 

On the average, no more rain falls on California now than in 1849. 
There was a shortage of water for many settlers in the early days of immi
gration-the shortage is becoming more evident. In Bulletin (3) of the 
State Water Resources Board it is estimated that our need will increase 
from 2 1  million acre feet in 1 950 to 5 1  million acre feet in the future. By 
1965 the net water shortage of developed water supply could amount to 
10 million acre-feet per season." An increase in demand requires an increase 
in supply. 

POPULATION POPULATION 

500 PEOPLE 

CALIFORNIA CALIFORNIA 

Fig. 1 

Location Patterns of Population. Distribution of rainfall is a direct 
corollary of distribution of population of California in 1852 (Figure 1) 
in California. The small population of California in 1 852 (Figure 1) 
needed only a limited supply of water. Furthermore, there were few people 
in the southern part of the state where present shortages are greatest. 

In 1950 about 60 per cent of California's population was found in 
the ten water short southern counties, and 77 per cent, with an inpending 
80 per cent, of the consumption in the watercdeficient southern two· 
thirds of the state. This is a problem of distribution . 

. 5 Calif. Dept. of Water Resources, The Calif01'n.ia Water Pla1t, Bulletin No. 3, 
May, 1957. 
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CULTURAL ELEMENTS OF TI-IE WATER PROBLEM 

Facts and problems concerning water have been described using data 
from both physical and social science. We have also used both geography 
md history to develop a factual base from which to describe and interpret 
the cultural aspects of this problem. 

The Economic Element. The principal cultural elements to be con
sidered are economic and political. In addition there are certain values 
which become significant in any approach to this problem. We frequently 
speak of those values as attitudes. Let us look first at the economic factors. 

The needs for water fall into two principal categories, agricultural 
and urban. Agriculture requires a little more than 90 per cent, 19 million 
acre-feet per season, of the present total use of water for beneficial purposes. 
Less than 1 0  per cent, or 1 .6 million acre-feet, was used for urban and related 
purposes in 1 950.6 The future agricultural demands will continue to be 
great, but the ratio between agricultural and urban uses will probably 
change to 80 per cent and 20 per cent respectively. 7 Agricultural uses 
are principally for irrigation of crops; urban uses are for domestic and 
industrial water supply. 

There are, of course, the additional water uses for hydroelectric power, 
for recreation and wildlife purposes, and there is the problem of flood 
control. 

The basic economic problem is how to get water to areas of need at 
moderate prices. Financing distribution of water for irrigation and urban 
use was once either a private problem or one for a local district. A few 
thousand dollars, or even a few million dollars, cost can be born by 
individuals and local governments. But when it comes to billions (the 
capital expenditure on the new water plan for California is estimated at 
between 12 billion and 13 billion dollars) , state and federal agencies must 
enter the picture. 

The Political Elenwnt. There must always be an arbiter of a natural 
resource in short supply. The governments of local areas arbitrate local 
disputes. State and federal governments settle intra-state, interstate, and 
international water disputes. Several of our legislative sessions saw 
disputes between northern and southern California legislators over al
location and cost of water distribution. 

Local and intra-state water disputes are settled on the basis of several 
legal procedures which have been developed over the years to fit geographic 
and political-economic needs. 

California law recognizes several types of water rights : 
l .  The riparian right, which is attached to land merely by reason 

of its adjoining a surface or underground stream, which right neither has 
to be applied for nor has to be used to be retained. 

2. The appropriative right, which can now be obtained against 
unappi'opnated surplus through compliance with definite legal procedures 
and which must be used to be retained 

•6 lbid., p. 14. 
7 Ibid. 
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3. The correlative right; applying to underground percolating water 
in behalf of overlying owners. · 

4. Pueblo rights, which were granted to a limited number of Spanish 
or Mexican communities, predecessors to present cities, and which are 
superior to all other rights. · 

. 

· 5� Prescriptive rights, obtained by open, adverse use of water. under 
claim of right to such use against the rights of others. 8 

Attitudes. Economic and political elements must make the plans for 
water distribution, decide on profitability, weigh advantages of one system 
over another in these respects, and generally try to keep ahead of minimum 
needs. But the decisions of economic and political elements are always 
pervaded by public attitudes. Governments, in particular, are guided in 
their behavior by what is right and good in the minds of their citizens. For 
example, the attitude that everyone has a right to water because it is 
needed for life is illustrated in the law of riparian rights which says that 
water is the property of no one; only the land may be owned. The famous 
Justice Oliver Wendell Holmes presents an attitude toward use of water 
in this statement:  "We are met at the outset by the question of what rule is 
to be applied. A river is more than an amenity, it is a treasure. It offers a 
necessity of life that must be rationed among those who have power over it." 

With periodic disastrous floods come renewed public insistence that 
high priority be placed on action to eliminate them. The floods in the 
Marysville-Yuba City area in 1955  brought demands from all over the state 
to stop this threat. 

Agriculture, too, has a high priority for water, and its strong position 
is accepted by many in our country. Undoubtedly, Thomas Jefferson and 
William Jennings Bryan had something to do with this attitude by 
elevating the position of agriculture as a way of life. Before San Francisco 
could take water from the Sierra Nevada more than 1 50 miles away, it 
had to agree that first claim on the water (2,350 second-feet) must go to 
the Modesto and Turlock irrigation districts. 

CoNCLUSION 

While the problem of water need, distribution, consumption, and 
control started out as a problem in geography, we very quickly became 
involved with history as we noted the effects of the past on the present 
attitudes toward water and in explaining changes in population with 
subsequent changes in the need for water. Many aspects of the water 
problem demanded that we consider economic and political aspects of 
water distribution and control. Social attitudes, which involve all social 
sciences and humanities, also became a part of understanding this problem. 
So, in limiting a topic to water, and in limiting the area to California, we 
did contract the scope of the study; but at the same time, it was foun.d 
that a problem of this nature has tributaries · reaching into many aspects 
of learning. Geographers know that tributaries work their way headward 
and �arry with them the sediments from all areas of the watershed. At 

s Calif. Dept. of Water Resources, Wate� Facts for Calif�nians; (Sacramento : 
State Printing Office, 1958), p. 7. 
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every confluence of a tributary with the main stream, another set of 
minerals is added to those already there. All these sediments and solutions 
have an influence on the character of soils, the kinds of mining possible, 
the base upon which buildings may be constructed. They are the raw 
materials upon which is based the use of the land. So, too, a geographic 
problem may find its raw materials for teaching coming from tributaries 
outside the main stream. Many of the facts and concepts necessary to 
careful analysis come from the social sciences, as well as branches of phy
sical sciences and the humanities. 



NOTES ON VEGETATION OF DESERT SLOPES OF 
THE EASTERN MOJAVE * 

JoHN F. GAINES 
University of California at Los Angeles 

An investigator will search in vain through available literature for 
detailed descriptions of plant communities and for quantitative data on 
plant cover in the eastern Mojave Desert. Descriptive data from pub
lished sources may be summarized as follows : ( I )  a widespread distribu
tion of the creosote bush-burroweed association dominating low-lying 
sloping plains and rolling surfaces to an elevation of 3,700 feet; (2) dom
inance of black bush or occasionally black bush and hop sage from 3,700 
to 4, 000 feet, and (3) general increase in numbers of species, plant cover. 
and plant heights with increases in elevation. 

For those with little more than the spring-flower interest in the veg
etation of desert areas, the description given above may suffice, but for 
those interested in comparisons of desert areas, quantitative expressions 
of plant communities are desirable. What differences in numbers of 
species and in plant cover occur with differences in elevation? What 
variations in dominance of species and in associated species develop with 
increasing elevations? Plant manuals contain generalized data on the gross 
distributions of species but provide no quantitative data. It will be a long 
time before sufficient vegetative and other habitat data are available for 
a thorough understanding of variations in desert environments. 

The purpose of this report is to provide some fragmentary data both 
on numbers and relative abundance of perennial species and on measure
ments of foliage area and complete cover of vegetation along two series 
of sample plots in the eastern Mojave Desert. 

FmLD REsEARCH AND TREATMENT oF DATA 
In order to make an appraisal of quantitative changes in vegetation 

with increases in elevation, two series of plots spaced at intervals of 200 
feet in elevation were measured in detail .  Each of a total of twenty-eight 
plots contained I ,000 square feet. Locations of these plots Me shown in 
Figure I .  

A series o f  eleven plots along the route from Essex, California, to the 
base of the Providence Mountains (Figure 1) ,  referred to hereafter as the 
Essex series, extended from 2,100 to 4,100 feet in elevation. The lowest 
plot was located about one mile northwest of Essex, and the series exten
ded about twenty-one miles northwestward to Mitchell Caverns State 
Park. All plots were on a lluvial fan materials, which differed from plot to 
plot in texture, lithologic composition, and current effects of gradational 
forces. In all plots exposures were either south or southeast. Below 3,500 
feet the slopes of all plots were 5 per cent or less ; at and above 3,500 feet, 
ranged from 15 to 19 per cent. 

• This article is reprinted, with min9r changes by �he author, from the Bul· 
letin of the California Council of Geography Teachers, Vol 6, No. 2, April, 1 959. 
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In the Bristol Dry Lakes-Granite Mountains series of seventeen plots 
(Figure 1) ,  hereafter referred to as the Bristol series, the lowest plot at 
700 feet was located five and one-half miles east of Amboy. The series 
extended north-northwest for fourteen miles between the Bristol and Mar
ble mountains and thence north-northeast about six miles to the base 
of Granite Mountains at an elevation of 3,900 feet. Exposures along the 
north-northeast leg were south-facing and those along the lower leg were 
either south or southeast-facing. Plots below 2,700 feet were developed 
on deep alluvial materials washed from the Granite, Old Dad, Bristol, 

m i les 
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F I G. I .  L O C AT I O N  OF T H E  BRISTOL A N D  ESS E X  S E R I ES. 

Pos i t ions o f  plots indica ted by large dots.  

and Marble mountains. The surfaces of the four highest plots were within 
a few feet of bedrock. The gradients, ranging from 3 to 7 per cent, were 
more uniform than those of the Essex series. 

The intervals of two hundred feet in elevation were determined in 
the fields by ITI.eans of an altimeter and an automobile odometer. Immedi
ately after the .altimeter had been set at .the .11ear{!st point of known elev11� 
tion, the rDt1te of a series wa� traversed as Iilpidly .as· possible by auto
mobile, and odometer readings were recorded for each change of two hun
dred feet noted on the altimeter. Rapid traverse of the route made possi
ble the location of desired altitudinal levels in such a short period of time 
that changes in atmosphere pressure from one station point to another 
were negligible. 

Within each plot of 1 ,000 square feet, each perennial plant species·was 
identified, and its foliage area am� complete .cover were ' deterinined. 
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foliage__ ar(?a is defined as the area covered planimetrically by connecting 
visually the terminal points of branches and leaves of a plant. Complete 
cover is the · term used for the area covered-not just outlined-by the 
stems, branches, and leaves of a plant. 

Foliage areas were determined in the field by means of listing rulers 
and linear scales. A listing ruler was used if plants were nearly circular in 
outline or if they could be broken visually into two or more component 
circles. A number of desert shrubs, growing singly and hence not hamper
ed by growth of other shrubs, are nearly circular in planimetric outline. 
So are many clumps of bunch grass. To determine approximately the foli
age area of somewhat circular plants, a listing ruler was used by which 
one measured the diameter of a plant, but instead of reading a linear 
measurement from the ruler, one read instead the area of a circle having 
the same diameter as that of the plant which he had measured. In a few 
instances foliage areas were determined by approximating the rectangular 
area which a plant might cover, in which case the foliage area was the 
product of two linear measurements. 

Foliage area may be used as a rough measure of vegetation cover of 
an area, but when the two dominants of the creosote bush-burroweed 
association are compared, it is apparent that another measurement, com
plete cover, is needed. For example, creosote bush with its widely flaring, 
sparsely branched stems bearing a few small leaves often covers much less 
than lO per cent of its foliage area. On the other hand, burroweed, scarce
ly 15 inches in height, forms a dense cluster of leaves and branches, fre
quently covering 70 to 90 per cent and occasionally 100 per cent of its 
foliage area. 

Complete cover was determined from the measurements of foilage 
area by estimating the percentage of foliage area actually covered plan
imetrically by vegetation, and then multiplying the foilage area by the 
estimated percentage. Thus, for a creosote bush with a foliage area of ten 
square feet and an estimated cover of 20 per cent, a figttre of two square 
feet was recorded for complete cover. 

Data for foliage area and complete cover recorded in Figure 3 and 
Figure 4 and stated elsewhere in this report are expressed as percentages 
of the total area of each plot. Although admittedly a statement that the 
foliage area of a species is lO per cent is audibly somewhat awkward, per
centage comparisons are usually readily comprehended, and several steps 
in mathematical computation are eliminated for considering data for corn· 
parative purposes .. For example,_ if the data for burroweed in a plot were : 
foliage area 7.9 per cen.t and ,complete cover 6.4 per cent, the reader 
immediately has the generalimpression that far less .than . one-tenth of the 
area measured was required for the · foliage area or complete cover of 
burroweed, or if interested in more specific impressions, he may easily 
determine that the foilage area measurements for burroweed in a 1 ,000-
square-foot plot totaled seventy-nine square feet and that the total com
puted complete cover was sixty-four square feet. 

In the vicinity of each 200-foot point along the routes a represen
tative sample plot was selected after an area of two to three acres had 
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been surveyed, and component species, approximate foliage areas, and 
estimated complete cover had been noted. Areas of active stream erosion 
and of desert pavement were avoided in the selections of sites of plots. 

The selection of a sampling area of 1 ,000 square feet appears to be 
defensible on the basis of species-area curves and similar curves for foliage 
area and complete cover which were prepared for the areas of investigation. 
In communities with no more than five perennial species, plots of 300 to 
400 square feet were large enough to provide satisfactory coverage from 
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the standpoint of component species, and areas of 600 to 700 square feet 
were sufficient for communities with ten or more perennial species. Sim· 
ilar curves in which foliage area and complete cover were plotted against 
the size of plot-areas indicated that changes of less than 1 0  per cent in 
any of the measurements would be obtained for any increase of 10 per cent 
in plot-area of plots larger than 700 square feet. 

There is no defense for the arbitrary selection of only one plot of 
1 ,000 square feet at each altitudinal interval. The decision was based on 
time and expediency. However, measurements obtained for this report 
compare favorably with those of a more extensive study in the Providence 
Mountains area in which several plots of 2,500 square feet were mapped 
in each of the two associations reported herein. 
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NuMBERS OF SPECIES 

Both sets of bars in Figure 2 show a fluctuation in numbers of per
ennial species with increasing elevation but indicate an overall increase 
from two at the lowest station in each series to fourteen in the highest 
plot in the Bristol series and to fifteen at 3,900 feet in the Essex series. 
From 2, 100 to 2,300 feet in elevation in the Essex series there was a mark
ed increase in perennial species from two to five, and in the Bristol series 
the number of perennials increased from four to six at corresponding 
elevations but fluctuated from four to six through the plot at 2,900 feet. 
An increase from six to nine perennials was recorded between elevations 
of 2,900 and 3,100 feet in the Essex series, along with an increase from 
six to ten in the 3, 100 to 3,300 interval in the Bristol series. Numbers de
creased slightly at the 3,500-foot plot but a marked increase from eight 
to fourteen perennial species occurred in both series between 3,500 and 
3,700 feet. 

PLANT CoMPOSITION 

An association of creosote bush (Larrea divaricata) and burroweed 
(Franseria durnosa) dominated the lower portions of the Essex series to 
3,500 feet and the Bristol series to 3,700 feet. The only species of areal 
importance below 2,300 feet in both series were the dominants of the 
association. At 2,300 feet in both series other species became areally 
significant, chiefly galleta grass (Hilaria rigida) in the Essex series and 
Nevada ephedra (Ephedra nevadensis), desert cassia (Cassia armata) , 
and desert thorn (Lyciurn fermontii) in the Bristol series. 

In both series an association of perennial buckwheat became dominant 
immediately above the creosote bush-burroweed association. Within the 
elevations considered in this study, the dominant buckwheat species was 
Eriogonum. polifoliurn. At 3 , 100 feet in each series, perennial buckwheat 
was insignificant, but at 3,500 in the Essex series and at 3,700 in the 
Bristol series, buckwheat had become a dominant of the association. The 
dominance of buckwheat extended several hundred feet above the upper. 
limits of this study, with dominance shifting to other buckwheat species, 
chiefly Eriogonum heermannii, E. wrightii, and E. umbellatum. Buck
wheat seldom occurred as a single dominant but was usually associated 
with one or several co-dominant species. 

Mojave yucca (Yucca schidigera = Yucca mohavensis) ,  although 
seldom covering more than 2 per cent of the desert area, is a conspicuous 
element of the high areas of the Mojave Desert. Yucca appears above 
3,700 feet in the Bristol series and above 3,500 feet in the Essex series. 

V Contrary to the opinion of laymen that our deserts are profusely 
covered with numerous species of cacti, the Bristol series with no areas of 
conspicuous development of cactus is representative of hundreds of square (miles of the Mojave Desert. The highest measurement of cactus in the 
series was 0.8 per cent foliage area at 3,900 feet. The low measurements 
for cacti in the area may be attributed in part to repeated grazing in the 
area because of proximity to watering places. Also in times of depleted 
ranges, ranchers often burn the needles from cacti after which the re-
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maining stems are eaten by hungry cattle. Young cacti are also subject to 
damage by trampling. 

On the other hand, plots above 3,500 feet in the Es!ex series contain 
some of the richest developments of cacti to be found in the Mojave 
Desert. The predominant species are deerhorn cholla (Opuntia acantho
carpa) , Engelmann cereus (Cereus engelmannii), and barrel cactus 
(Echinocactus acanthodes). Locally these may form from lO to 30 per cent 
of the total foliage cover. Actual me��rel!l�nts of folia e a�� varied from 
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2.4 j:o_ 9 . l _per cent in plots abOYe .-3,500_ fe�: L i!J_ th_e_ Essex...series Ihe-plGts 
of this series also are occasionally grazed, but being far from watering 
places, the grazing pressure is far less than that in the highest plots of the 
Bristol series. 

FoLIAGE AREA 

Results of measurements of foliage in each of the plots m both 
series are shown graphically in Figure 3 and Figure 4. 
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A gross indication of differences in percentage of foliage area devel
oping with differences in elevation may be indicated by comparing two 
groups of plots in each series : the three plots at lowest elevations and the 
three plots at highest elevations. In the Bristol series there was an increase 
of 291 per cent from the lowest to the highest group. The corresponding 
increase in the Essex series was 218  per cent. 

With minor exceptions in both series, the foliage areas in plots below 
2,900 feet was 7 to 9 per cent of each plot. Foliage areas of most of the 
stations above 2,500 feet or above were 12 per cent or more. 

Measurements of foliage areas in both series reflect the increase in 
numbers of perennial species above 2,300 feet (Figure 2). Below 2,300 
feet, creosote bush and burroweed formed 91 per cent of the total vege
tation in the Bristol series and 100 per cent in the Essex series. At 2,300 
feet these two species comprised no more than 54 per cent of the total 
perennial vegetation in either series. 

Although nothing significant appeared at 3 ,100 feet in the Essex 
series, all plots at or above 3, 100 feet in the Bristol series yielded foliage 
areas of 20 per cent or more, almost twice the measurements of most of 
the lower stations, in spite of the relatively high frequency of grazing at 
elevations above 3,000 feet in the Granite Mountains area. 

A significant increase from 19.4 to 25.4 per cent in foliage area 
occurred in the Essex series between 3,500 and 3,700 feet. All other plots 
above 3, 700 feet in the Essex series had foliage areas of more than 25 per 
cent. 

CoMPLETE CoVBR 
Again comparing the averages of the three highest and the three 

lowest plots in each series, the increases in complete cover were approx
imately three-fold: 3 10  per cent in the Bristol series (Figure 3) aod 286 
per cent in the Essex series (Figure 4). In the Bristol series the complete 
cover at 700 feet was only 2.3 per cent, and although there was not always 
an increase in cover at consecutively higher plots, the percentage of com
plete cover increased to 12.8 at 3,900 feet with all stations at 3 , 100 feet 
or above being markedly higher than those below. In the Essex series 
there were significant increases in complete cover at 2,300, 3,500, 3,700 
and 3,900 feet. The lowest complete cover, 3 per cent, in the Essex series 
was recorded at 2, 100 feet; the highest, 1 8.6 per cent, at 4,100 feet. 

HABITAT DATA 
Practically no meaningful habitat data are available for the areas 

in which these plots were measured. In the absence of precise environ
mental data, one may readily suggest that precipitation may be slightly 
higher on the upper slopes; that snow falls more often and in greater 
quantities above 3,500 feet than below; that temperatures are slightly 
lower, evapotranspiration rates less, and soil moisture availability greater 
on the upper slopes than on the lower, but suppositions do not explain 
vegetative distributions. 

7 1  



SuMMARY 
On the basis of this preliminary survey of the vegetation of a portion 

of the eastern Mojave Desert, the results may be summarized as follows : 
( 1 )  A recognizable and statistically defensible association of buckwheat 
(Eriogonwn polifoliunl-) occurs on all but the north-facing exposures 
of fan surfaces above 3,700 feet-not a black bush or black bush and hop 
sage community as commonly recorded in literature. (2) In the two areas 
where quantitative measurements were taken, elevations of 2,300, 3 , 100 
and the interval 3,500 to 3,700 feet are significant from the viewpoint of 
vegetative distribution. Some marked increases in numbers of perennial 
species were shown for all three levels. Foliage area increased noticeably 
in both series at 2,300 feet, in the Bristol series at 3, l 00 feet, in the Essex 
series at 3,500 and 3,700 feet. In the Essex series pronounced increases 
in plant cover were recorded at 2,300, 3,500, and 3,700 feet. Yucca schid
igera was recorded above 3,500 feet in the Essex series and above 3,700 
feet in the Bristol series. (3) Since vegetation is in part a response to 
environment and is presumably an indicator of habitat, the elevations 
noted above may have some significance for delimiting climate sub
divisions of this portion of the Mojave Desert. Most effective utilization 
of our desert lands in the future requires a full evaluation of all desert 
plant communities and all desert habitats. In the absence of specific 
habitat data, a vast array of environment measurements must be accum
ulated before the true climatic and economic significance of these levels 
can be ascertained. 
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ABSTRACTS 
of Papers Presented at the Annual Meetings 

LANTIS, DAviD W., The Face of Northern Interior California. This 
is a presentation of color views of Northern Interior California obtained 
on a number of aerial traverses during the Spring of 1 960. Attention is 
directed toward the major physiographic regions and the great variety of 
terrain found within them, the forested areas with their large burned and 
cut-over sections and current lumbering operations, and the drainage 
pattern and water supplies. In addition, many agricultural and grazing 
areas, although of relatively restricted acreage, are discussed, and par
ticular notice is given to the evidence of population growth and increasing 
intensity of land use in many places. 

SoPHER, DAviD E., Six Nights in Baluc,histan, or . . . . The moral of 
this paper, which is intended as a divertissement, is a reiteration of the 
well-known maxim of field geographers : adventures are the product of 
poor organization. On a superlatively ill-organized six-day tour of a portion 
of Las Bela district in Baluchistan, the author had occasion to travel many 
miles by bus, tractor-trailer, truck, camel, and on foot, but none by jeep 
as originally planned. The result was to give him an unexpectedly inti
mate, if hasty, view of a relatively neglected part of the western borderland 
of the Indian sub-continent, where camel breeding and a rudimental irri
gation agriculture are the chief economic activities. A brief geographic 
sketch of the country between Karachi and the town of Bela, embellished 
with anecdotes of travel, is presented for the most part in the form of 
field notes, illustrated by appropriate color slides. 

WHITE, C. LANGDON, Blueprint for Latin America: Factories or 
Farms. The Western world's high level of living, due to the successful 
transition from agrarianism to an industrialized society, is envied by the 
rest of the world and constitutes a goal which many, if not all, of the 
underdeveloped countries seek to attain. Latin American countries, 
troubled by inefficient resource utilization and a substandard level of living, 
view industrialization as the first and major step which will erase their 
economic and social backwardness. Although the percentages vary from 
country to country, some eighty per cent of the Latin American peoples 
are devoted to agriculture. In some countries the natural environmental 
conditions for agriculture are highly favorable; in others they are highly 
unfavorable. Methods of farming are backward, yields are low, and the 
majority of farmers impoverished. 

Latin America, its economy tied securely to external domination, 
produces raw materials and foodstuffs for export, while it imports manu
factured goods. This situation makes Latin America highly subject to 
fluctuating international conditions. At the expense of other aspects of 
the economy, many of the Latin American nations are pushing industri
alization, thereby ignoring five obvious difficulties: (l) restricted market 
and inadequate supply of skilled workers, (2) scarcity of local capital, 
(3) dominant concept of national self-sufficiency, (4) inadequate transpor
tation, and (5) lack of trained personnel in technical fields. 
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Industrialization does not appear to be the panacea for all the problems 
of Latin America. Sociological, political, and even religious factors will 
doubtless prove to be extremely important in contributing to the highly 
desired rise in the level of living. At the present time, the best method 
of achieving this goal would be to promote equal development of the 
agricultural and manufacturing industries. For Latin America to better 
herself the two must interact and depend upon the other.-Abstract from 
Vital Speeches, Vol. 26, Aug. l, 1960, pp. 636-640, by Martha Jarvis. 
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