
Contents

Contributors
Acknowledgements

PART I - INTRODUCTION

Chapter 1 The Scope of Earth Science Mapping 3
Brian Marker and Joseph McCall

Introduction 3
The development of mapping 4
Land use planning and the earth sciences 5
Mapping techniques 7
Data handling and data systems 8
Water g
Minerals g
Soils 9
Hazards 9
Construction 9
Environmental geology maps 9
Liabilities and responsibilities 9
The various types of earth science maps 9
References 10

PART II - TECHNIQUES

Chapter 2 Techniques of Map Presentation 15
John C. Doornkamp

Earth science maps and plans 15
Aims of mapping 15
The nature of earth science data 16
Point data 16
line data 20
Area data 25
The third dimension 26
The role of computers 26
Map production 27
Cartographic considerations 27
Using earth science maps 28
References 28

Chapter 3 Data Handling and Examples of Data Systems 29
Joseph McCall

Introduction 29
The nature of information 29
Locating data 30
The essential steps in making and using a data system 30
Spatial characteristics of observations and measurements 34
Examples of data systems 34
Conclusions 48
References 49



VI Contents

PART III - EARTH SCIENCE TOPICS FOR PLANNING,
DEVELOPMENT AND CONSERVATION

Chapter 4 Water
Melinda Anne Lewis

Introduction
The hydrological cycle
Factors affecting regional water resources
The power, uses and problems of water
Water and land uses
Water and health
Water-related maps
References

53

53
53
55
57
60
62
63
76

Chapter 5 Mineral Resources
Joseph McCall

General discussion
Case studies
Conclusion
References

79

79
90

113
117

Chapter 6 Soils
Malcolm J. Reeve

Introduction
Soil formation
Soil classification
Mapping soil distribution
Interpretive and specialist soil maps and their use
Soil mapping in integrated studies
Conclusions
References

119

119
119
120
122
132
151
154
154

Chapter 7 Hazards
John C. Doornkamp

Introduction
Map scales
Aids to hazard mapping
Mapping and classification systems
Hazard mapping and perception
Cartographical approaches to hazard mapping
Hazard mapping and plotting accuracy
Landslips and avalanches
Natural ground subsidence
Quarrying and mining
Erosion and deposition
Flooding
Saline soils
Permafrost
Seismological hazards
Volcanic hazards
Application of hazard maps
Wider responses
Conclusion
References

157

157
158
158
159
160
160
160
160
163
163
164
165
167
168
170
170
171
171
172
172

Chapter 8 Construction
E.F.J. de Mulderand JG. Bakker

Introduction
Ground conditions—problems and responses
Site investigation
Site preparation
Design of structures
Special considerations relating to excavations and tunnels
Presentation of information
Case histories
Conclusions
References

175

175
175
180
183
183
183
184
186
197
197



Contents

PART IV - CURRENT STATUS AND FUTURE PROSPECTS

vit

Chapter 9 Environmental Geology Mapping
Brian Marker and Joseph McCall

Introduction
Definitions
Reasons for undertaking environmental geology mapping
Planning and development objectives
Levels of detail in presentation of results
Commissioning agencies and contractors
Data and updating
Limitations and liabilities
Implementation
Examples of environmental geology exercises
Conclusions
Acknowledgement
References

201

201
202
202
202
204
204
205
207
208
209
233
234
234

Chapter 10 Potential and Future Prospects -
Earth Science Mapping for Rational Management of Natural
Resources and the Environment
G. Lïittig

Situation and problems
Expected requirements of geosphere management
The potential of the earth sciences information
The technical steps necessary
Contributions of geoscience to solving the problems of regional

and environmental planning and management
Education
The global perspective
Strategies and problems
Conclusion
References

Epilogue
Glossary
Additional Bibliography
Index

237

237
238
239
239

241
244
244
245
247
248

249
251
261
265


