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BASIC BOOKS IN SCIENCE

– a Series of books that start at the beginning

About this Series

All human progress depends on education: to get it we need books and schools. Science
Education is especially important.

Unfortunately, books and schools are not always easy to find. But nowadays all the world’s
knowledge should be freely available to everyone – through the Internet that connects all
the world’s computers.

The aim of the Series is to bring basic knowledge in all areas of science within the reach
of everyone. Every Book will cover in some depth a clearly defined area, starting from the
very beginning and leading up to university level, and will be available on the Internet at
no cost to the reader. To obtain a copy it should be enough to make a single visit to any
library or public office with a personal computer and a telephone line. Each book will
serve as one of the ‘building blocks’ out of which Science is built; and together they will
form a ‘give-away’ science library.

About this book

This book, like the others in the Series, is written in simple English – the language most
widely used in science and technology. It provides an introduction to the study of ‘Earth
science’, but ‘Earth science’ is interpreted differently in different countries. In some regions
of the Earth, such as on the Pacific margins, it usually covers all the science relating to
the Earth, including geology, meteorology, oceanography, geomorphology and soil science.
It therefore covers much of physical geography in these regions, where geography is often
not a strong school subject. In other countries ‘Earth science’ has a rather narrower
definition, largely covering only geology, whilst other aspects of ‘Earth science’ are covered
in geography. Nevertheless, wherever on Earth this book is being read, if you want to
study ‘Earth science’ in Higher Education, at College or University, you will study mainly
geology. So this book has been written as an introductory guide to geology, to interest
you in the subject and to enthuse you to study geology at higher levels.

The study of geology takes many forms, but the way that most geologists begin their work
is to interrogate the Earth for clues about Earth processes, in the past, present and future.
This is the approach of the ‘rock detective’, looking for clues that will answer scientific
questions about the Earth. Answering some questions always poses other questions, and
so the study of geology continues ....

Notes to the Reader. When Chapters have several Sections they are numbered so that
“Section 2.3” will mean “Chapter 2, Section 3”. Important ‘key’ words are printed in boldface:
they are collected in the Glossary at the end of the book.
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Looking ahead – If you came across a cliff face on a mountain, in a

coastal area or in a cutting or old quarry, and it was made of interesting-looking rocks -
how could you find out more? The first Chapter of this book will help you to learn to
‘read’ a rock face, by finding out about the minerals that make up the rocks and how
they are formed. Then you will be introduced to how the rocks themselves were formed,
in sedimentary, igneous and metamorphic ways. When you know how rocks formed, you
can understand how they were often later deformed, usually deep within the Earth. As
these things happen to the rocks, they retain clues of the order of the events, allowing us
to work out the sequence of processes and thus the geological histories of whole areas, as
well as what might happen next.

The landscape also contains clues to how it formed, so by standing on a hill with a good
view, you will see evidence of the underlying rock structure and how this has controlled
the shape of the land. You can see clues to the processes that are still active there and
the ways that the land is being used by humans. This approach, covered by Chapter
2, is another way of interpreting the evidence of your own observations to find out ‘how
the Earth works’ now and in the past. In doing these you will be applying some of the
‘big ideas’ of geology, outlined in Chapter 3. Ideas about the rock cycle developed from
the 1700s onwards but it wasn’t until the 1960s that the theory of plate tectonics was
understood, explaining many aspects of the Earth that scientists hadn’t been able explain
before then. In the 21st century, ‘climate change’ and the supply of raw materials are the
most important areas of geoscientific study, helping us to understand how we will need to
live on Earth in the future. Important threads that hold studies of these issues together
are an understanding of geological time related to the evolution of life, and how the Earth
changed in the past through plate tectonic movement, as in Chapter 4.

The basic understanding developed through Chapters 1 to 4 allows you to respond to the
Chapter 5 coverage of media reports about geoscience events. The media often report
events that might affect you directly, such as Earth hazards and local quarrying and
landfill sites, as well as longer term issues on which you might have an impact, such as in
‘climate change’. The media often report spectacular fossil finds as well, also covered by
Chapter 5. This builds up to Chapter 6, covering what geologists actually ‘do’ today. Here
you can get a feel for what an oil geologist and a mineral prospector does and how we look
for underground water. Find out about the vital work that geologists do in construction
and in conserving the environment and finally visit the applied and ‘blue skies’ studies
carried out by research geologists. Through this final Chapter, you will gain a taste of
what a working geologist does from day to day - and this might encourage you to carry
your geological studies further.
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