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EDITORIAL PREFACE

The word arroyo, according to the O.E.D. is found as early as 775 in Old
Spanish, but is of uncertain origin. It was usually translated into English as a
small stream, water-course or similar feature but is now used to describe
gullies characterised by steeply sloping or vertical walls in cohesive, fine
sediments and by flat and generally sandy floors. Arroyos are found in
several arid or semi-arid parts of the world, including the south-western
United States, parts of India, South Africa and around the Mediterranean.
Their occurrence and development are sometimes spectacular and have often
received comment.

The authors have worked mainly in Arizona and California, and they have
been able to obtain and assess a great deal of field evidence. In several places
they have also been able to correlate this with early surveys made when the
first farmers and pastoralists settled in the region. Perhaps the most
interesting feature of their study is that they have shown how physiography
and geology, archaeology, climatology, and land management have had to be
taken into account in explaining arroyos. Those in the United States have
possibly all developed since 1850. Many were started by white settlers in
their transformation of the original landscape into one considered, at the
time, more suitable for agriculture or pastoral use. The destruction of the
original vegetation often led to the cutting of small runnels in storms; it was
only a matter of time before these became true arroyos. The Indians, too,
may well have played a similar, but less effective, part. On the other hand,
some may well have originated from natural causes.

Whatever their origin arroyos are now a major feature in many landscapes
and the authors of this volume are to be congratulated on studying them so
comprehensively in two major regions. They have not only made an
important contribution to geomorphology, but have also given both the
student and the general reader a convincing account of the development of
these channels.

Oxford, Spring 1975 J.G. J.A.S.
F.V.E. C.D.H.
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PREFACE

The folklore of the American South-West is dominated by conflicts, such as
the familiar struggles between cowboys and Indians, and farmers and pas-
toralists. Behind these dramas lies the more persistent struggle between the
inhabitants and their natural environment. It was fought by groups as diverse
as Mormons, Texans, and Papago Indians, using barbed wire, windmills, ir-
rigation ditches, and other weapons against forces that included fire, flood,
and drought. In this study we examine an important aspect of environmental
transformation that arose during the struggle since about 1850: the for-
‘ mation of arroyos in some of the major alluvial valley floors in southern
Arizona and coastal California.

The nature and causes of arroyo formation have been a matter of concern
and debate for many years among interested individuals in such disparate
_ fields as geology, range management, archaeology, and climatology. Much of
i the interest lies in the related possibilities of explaining arroyos in terms of
contemporaneous environmental changes, and of controlling arroyo cutting
and the soil erosion accompanying it. We would hesitate to enter the debate
if it were not for two rather surprising facts. In the first place, although
many studies imply the widespread occurrence of arroyos and many expla-
nations invoke regional environmental changes, there have been remarkably
few attempts to study arroyo distribution. Thus we find that arroyos are
much more numerous in California than previous observers have indicated,
and arroyos are not quite as common in southern Arizona as we had been led
to believe. A second, even more important fact is that in southern Arizona
and coastal California much of the extensive body of historical evidence
relevant to a study of arroyos and environmental change has not previously
been analysed.

Our approach has been to create a generalized explanatory model of
arroyo formation and to test a number of hypotheses within it in the con-
text of a wide range of field and historical evidence. Our inquiry leads us
into the under-developed, but potentially fertile, territory on the frontiers
between historical research and scientific analysis of environmental change.
We recognise at the outset that the fragmentary historical record makes
’-. impossible a perfect explanation of arroyos and the environmental changes

e ——— e T—————— T~

related to them: the best that we can hope to do is to narrow the area of

speculation and uncertainty, and to make progress towards identifying the

. most probable explanations. We hope that this attempt to join the equation

' with the archive contributes to the environmental debate in the American

South-West, and that the results are also relevant to the discussion of similar
problems in semi-arid lands elsewhere.

We are pleased to acknowledge the encouragement and assistance of many

friends. In the field we have been helped by J. Haskell, D. Houston, D. Josif,
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PREFACE vii

W. Miller, and W. Sigleo. Archival research was facilitated by the generous
co-operation of many organizations, especially the Arizona Historical
Society (Tucson), the Bureau of Land Management (Phoenix, Sacramento,
and Riverside), the Southern Pacific Transportation Company (San Fran-
cisco), the U.S. Geological Survey (Tucson), the National Archives (Wash-
ington), the universities of California (Los Angeles) and Arizona (Tucson),
and the National Oceanic and Atmospheric Administration (Asheville). Much
of the research in southern Arizona was undertaken when Cooke was a
Visiting Professor in the Department of Geography and Area Development
of the University of Arizona (Tucson). Dr. G.E. Hollis, Dr. R. Bennett, Dr.
A. Lavell, and K. Hughes contributed to the task of data analysis, and
Valerie Cawley expertly drew the diagrams in the Department of Geography,
University College London. Finally, we are grateful to Professor A.H. Clark,
Dr. D.R. Harris, Professor L.B. Leopold, and others who have kindly read
and commented upon parts of the manuscript. Although they do not neces-
sarily subscribe to our views, they have helped to eliminate errors and clarify
our presentation. We are responsible for any remaining shortcomings.

Ronald U. Cooke
January 1974 Richard W. Reeves
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