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Preface

This book can make some claim to originality. It is not an orthodox
textbook on geomorphology. It does not provide the reader with the
usual pot-pourri of facts about fluvial, glacial, periglacial, coastal, slope
and desert landforms and processes. Instead it deals, in a systematic
way, with those lines of enquiry and those concepts which cut right
through the subject across the traditional divisions. It reveals the
structure of geomorphology. Along the way I have also tried to
indicate something of the history and nature of intellectual debate in
the subject. Such a background knowledge is taken for granted in
history and English literature, and it is perhaps a failing of
geomorphology that our students remain rather ignorant of these
matters. Some of the implications of modern knowledge and modern
thinking are examined. Sometimes the implications are self-evident
once you think of them. If the reader, in following through some lines
of argument, finds himself thinking: “Yes, this is interesting because all
this is obvious except that it's never occurred to me before’, then I am
pleased because that is one of my objectives.

This is not a textbook specifically for any existing course in
geomorphology, although it should prove useful for almost any course
from the introductory level onwards. Some basic knowledge is
assumed; all discussions begin there. No time is spent reviewing
familiar ground, and no attempt is made to define terms that are well
known or easily consulted. Hopefully, the reader will see that there is
more to geomorphology than he or she thought, or be guided as to
future reading, or see the subject through new eyes. My treatment of
each topic is inevitably highly compressed. Whole textbooks have been
written on matters that I deal with in one chapter or even less. For
example, earthquakes and volcanoes are discussed in a few lines in
Chapter 12; then in the Bibliography at the end of the book the reader
can find half a dozen textbooks on just volcanoes and earthquakes.

This is, in part, a personal view of geomorphology, and it is
intended to be. Virtually all academics could write such a book, and it
would come out differently in each case. This book begins with the
history of thought on geomorphology in the pre-Davisian era, and then
considers the historical approach that dominated the subject during the
first half of this century. Today’s work is divided into two parts:
modern pure geomorphology, and modern applied geomorphology.
This is a classification that will be new to many readers, but it has long
been in use in mathematics and indeed in other sciences, where
theoretical knowledge is put to the test on some practical problem and
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PREFACE
then the results fed back into pure research. 1 think it is useful to look
at geomorphology like that, and it is likely to become a standard

classification of the subject.

M. G. Hart
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Introduction

Most readers will be familiar with the type of Introduction written for
the majority of textbooks. The bulk of the textbook deals with the
chosen topic at the intended level of detail, but the Introduction spells
out in very simple language what the author is trying to do, places the
work in the context of geomorphology as a whole, and makes some
appropriate comments about the general nature of the subject. In a
way, this book is all Introduction, all context. It is a textbook about
geomorphology, not a geomorphological textbook - a geomorpho-
logist’s bedside book. The body of knowledge that has accumulated in
geomorphology is to be found in the many excellent books and articles
on general geomorphology or some specific aspect of the subject. The
reader is referred to those if it is part of that knowledge that he wants.

References, in fact, are an eternal problem. Obviously, one cannot
quote them all. My intended readership consists of candidates
preparing for university entrance exams, undergraduates, student
teachers, A-level students and practising schoolteachers. All should
find the book of some interest. Most, and especially A-level students
and teachers, find it much easier to work with textbooks than
magazine articles, so I have concentrated my references on the
accessible books. I have mentioned magazine articles if they are classic
works or if they make for smooth presentation of a line of thought. Too
many references make for staccato reading, and I have made no
attempt to be comprehensive. If someone’s favourite work is missing,
then it is an inevitable casualty of the style adopted.

The book opens with a review of intellectual debate in geomorphology
in the pre-Davisian era. During this period the term ‘geomorphology’
did not exist, but nonetheless in retrospect we can see advances in
science that form the origins of the subject. Chapter 1 traces the
development of thought from catastrophism and its ultimate replace-
ment by uniformitarianism and the Glacial Theory through to the
pioneer work on process geomorphology done by American geologists
towards the end of the 19th century.

Part II (Chs. 2-6) describes the historical approach to geomorphology
that dominated the subject in Britain and elsewhere during the first
half of the 20th century. This historical approach focuses on tracing the
evolution or sequence of events that have led to the formation of a
landscape. It appears first in the celebrated work of the American
geomorphologist W. M. Davis, who synthesised geomorphology into a
recognisable ‘subject’ for the first time using the unifying theme of the
cycle of erosion. Over a period of approximately 40 years from about
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INTRODUCTION

1890 to 1930, Davis refined and in some respects modified his basic
thesis, and at the same time other geomorphologists enthusiastically
applied the cycle concept to specific environments such as arid, glacial
and karst areas. In Britain, the line of thought suggested by the cycle
was extended to form the basis of denudation chronology, an approach
to geomorphology that dominated there from about 1930 to 1960. In
recent years both the erosion cycle and denudation chronology have
come in for considerable criticism, and the historical approach in
general has fallen into disfavour. However, criticism of the cycle
concept from French and German geomorphologists has led to the
emergence of two important branches of the subject: climatic and
structural geomorphology. Part II concludes with a consideration of
Pleistocene geomorphology. One of the main aims of this aspect of the
subject is to establish the sequence of events during the Ice Age, so this
is the last, but important, survivor of the historical approach.

The remainder of the book is then devoted to modern geomorphology.
I have chosen to classify the subject into two categories: pure
geomorphology (Part III) and applied geomorphology (Part 1V).

In identifying pure geomorphology as one of the two major branches
of the subject today, we are focusing on the intellectual side of
geomorphology and on pure research. It is, in a sense, work done for
its own intrinsic academic value, although, as we shall see in Part 1V,
much of it can be, and is, being made use of in applied geomorphology.
Similarly there is a return flow from the practicalities of solving actual
problems back to pure research.

With just a few exceptions, applied geomorphology is a fairly new
development, so traditionally geomorphology has been all pure. The
term ‘pure’ has become appropriate only in the last 10 years or so with
the appearance of applied studies.

It follows that the literature on pure geomorphology is truly
voluminous, comprising the vast majority of work in the subject,
although it is true that much of the work does have a practical
application and that most of the textbooks also make some reference to
applied studies. The main modern textbooks on geomorphology in
general are those by Bloom (1969, 1978), Easterbrook (1969), Pitty
(1971), Sparks (1972), Garner (1974), Ruhe (1975), Strahler (1973, 1975,
1976), Dury (1959), King (1976, 1980), Twidale (1976), Douglas (1977),
Rice (1977), Thornes and Brunsden (1977), Gardner (1977), Embleton et
al. (1978), McCullagh (1978), Small (1978), Cullingford et al. (1980),
Knapp (1981), Melhorn and Flemal (1981), and Chorley et al. (1985).
The level of treatment varies from A-level to final-year undergraduate.
In addition there are the many textbooks concentrating on one of the
traditional subdivisions of geomorphology. Thus on fluvial geomorpho-
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INTRODUCTION

logy one can cite Leopold et al. (1964), Morisawa (1968), Dury (1970),
Chorley (1969¢), Schumm (1972, 1977a, b), Weyman (1975),
Gregory and Walling (1973), Gregory (1977), Smith and Stopp (1978),
and Pitty (1979); on slopes, Brunsden (1971), Carson and Kirkby (1972),
Young (1972), Schumm and Mosley (1973) and Finlayson and Statham
(1980); the main works on glacial and periglacial geomorphology are
those by Embleton and King (1975a, b), Flint (1971), Embleton (1972),
Price and Sugden (1972), Andrews (1975), French (1976), Price (1972),
Sugden and John (1976), and Washburn (1979); on coasts we have
Steers (1964, 1980), Bird (1968), King (1972), Davies (1980), and Coates
(1981a); on deserts the main texts are those by Cooke and Warren
(1973), Doehring (1977), Goudie and Wilkinson (1977), Mabbutt (1977),
McKee (1980), and Goudie and Watson (1981); and finally on karst,
Jennings (1971), Sweeting (1972), Ford and Cullingford (1976) and Bogli
(1980).

Most general textbooks on geomorphology discuss theoretical
developments in the subject by taking these topics one by one — rivers,
then slopes, then glacial features, then coasts, then deserts, and so on.
Here, however, in keeping with the approach used in the rest of this
book, the following chapters look at the basic structure of pure
geomorphology — at those developments that cut right across these
traditional subdivisions. We start with the study of land form, pass on
to the processes responsible for them, then look at the properties of the
materials of which they are comprised. Part III closes with a
consideration of the methods used to analyse these three elements of
pure geomorphology.

Applied geomorphology is made up of several distinct but related
threads. First, there is man’s effect on landforms and processes — man
acting as a geomorphological agent. Secondly, there is the effect of
geomorphology on man. Wherever man uses the land, he has to
accommodate its relief, materials and water resources to his purposes.
Sometimes geomorphological events occur with such intensity that
they constitute a hazard to man. Thirdly, there is the extent to which
geomorphology can contribute towards the solution of practical
problems, towards the general needs of society. Presumably this must
be regarded as the literal meaning of ‘applied” geomorphology. It
includes environmental management and the evaluation of resources,
and it also includes the relevant techniques such as geomorphological
mapping and landscape evaluation. These three threads are not
separate. For example, man may recognise and evaluate a river flood as
a natural hazard, manage the environment so as to minimise the
hazard or its effects, and in so doing act as a geomorphological agent.
Applied geomorphology is a coherent discipline.
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INTRODUCTION
Part V concludes the book with an assessment of geomorphology as

a science and a summary of the various approaches and concepts that
have dominated the subject over the years.
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