The interactions between tectonic uplift, river erosion and alluvial deposition
are fundamental processes which have acted to shape the landscape we see
today. These processes are ofcourse ongoing, and are importantnotonly in
geomorphology, sedimentology and structural geology, butalso hydrology
and riverengineering.

Stan Schumm, Jean Dumontand John Holbrook have combined their
respective specialities to provide an overview ofthe effect ofactive tectonics on
rivermorphology, behaviorand sedimentology. Their book brings together
evidence and a variety o fexamples from both fieldand experimental studies to
demonstrate how alluvial rivers are responding to uplift, subsidence and lateral
tilting. Such recognition ofthe nature ofriver response yields criteria for the
identification o factive tectonics elsewhere, especially in areas withouta history
ofseismicactivity, or inthe stratigraphic record. Using river characteristics such
as sinuosity, gradient, and behaviorto identify areas ofactive deformation can
be ofvalue inelucidating subsurface structure and in determining the cause of
local flooding and problems ofriver stability ofsome ofthe world’s great rivers,
such as the Mississippi, Nile and Indus.

Thisvolumewill be ofinterest to graduate students, consultants and
academic researchers ingeomorphology, sedimentology and stratigraphy,
structural geology, hydrology, geophysics,and geography.

ISBN 0-521-89058-6



Part |

Partll

Contents

Preface xi
Acknowledgments xiii

Background

1 Introduction 3

Drainage patterns 4

Alluvial rivers 11

Tectonic landforms 14

Rates ofdeformation 16
Humans and active tectonics 19
Discussion 20

2 Deformation and riverresponse 21

Types ofdeformation 21
Types ofalluvial rivers 23
Evidence ofdeformation 27
Discussion 42

Effectsofknown measurable deformation

3 Experimental studies 45

Braided-channel response 45
Meandering-channel response 50
Confined-river response 55
Effectoflateral tilting 63
Effect of deformation rates 64
Effects ofunloading 65
Discussion 69



vii  Contents

4 Measured active tectonics 72
Coyote Creek 73
Rio Grande 75
Guadalupe River 78
Rivers ofthe GulfCoast 82
Discussion 102

5 Earthquake effects 105
The 1811-12 New Madrid earthquakes and their effects 105

Avulsion 115
Discussion 117

Part 11l Effectsofunmeasured deformation

6 Response ofchannel morphology, sedimentology,
hydrology, and hydraulics 121
Neches River, Texas 125
Humboldt River, Nevada 131
Sevier River, Utah 135
Jefferson River, Montana 144
Discussion 150

7 Lateral response 156
Active strike-slip faulting 156
Halfand uneven grabens 163
River shift in tectonic basins 165
Indus River avulsions 178
Discussion 178

PartIV Applications

8 Tectonics and fluvial sedimentation 183
Effects oftilting 184
Effects ofsubsidence 196
Effects ofuplift 199
Discussion 208

9 Identification of active and neotectonic structures 210
Mississippi River Valley 210
Azone ofriver anomalies 226
Sacramento River 226
Nile River 235
Hydraulic analysis, AlabamaRiver 240
Discussion 243



Contents  ix

10 Applications 245
Siting ofstructures 246
River stabilization and navigation 246
Hydrology 247
Geology 247
Petroleum 248
Coal 249
Afinal word 250

References 251
Index 275



