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Preface

‘The most incomprehensible thing about the world is that it is
comprehensible.’
ALBERT EINSTEIN, 1950

The tremendous progress of recent years in the field of isotopes in the
earth sciences has proved invaluable in attempting to solve a varied
spectrum of geological and geochemical problems. The lunar exploration
programmes provided rocks for analysis, stimulating refinements in
mass spectrometry which were later used for terrestrial samples too.
Among significant advances was the development of electrostatic
tandem accelerator mass spectrometers allowing the precise measure-
ment of abundances of cosmic radionuclides. Also, new geochronometers
were devised, for instance those dependent upon the radioactive decay
of samarium-147 to neodymium-143, lutetium-176 to hafnium-176,
rhenium-187 to osmium-187 and potassium-40 to calcium-40, these
supplementing prior dating methods. Theirimpact as regards the origin
of igneous rocks was considerable. Isotopic compositions of neodymium,
strontium, lead and hafnium in these rocks showed that magmas from
the mantle are often crustally contaminated. In addition, isotopic
compositions of carbon, oxygen and sulphur aided the elucidation of
aspects of petrogenesis. These and many other facets of the subject are
discussed in this book.

Since the matter is of encyclopaedic scope, a state-of-the-art
treatment in detail is impractical; therefore basic data are included in a
tripartite approach. The first two chapters cover isotopes in general and
mass spectrometry. The Finnigan MAT 251, 261, delta and delta-E
instruments are described because the author is familiar with them. He
is indebted to the company in Bremen and its Dr E. Weber and Herr

v



vi PREFACE

Holger Mannier for their kind permission to adapt and reproduce
technical drawings from their literature. The remaining chapters are
grouped into Part II, dating methods, and Part III, environmental
isotopes now and in earth history. The latter surveys atmosphere,
hydrosphere, biosphere and lithosphere as well as palaeoclimatology
and the question of radioactive wastes, their disposal and its hazards.
Finally, there is a glossary, appendices and indices of authors and main
themes.

The book is intended as a not-too-voluminous source for earth
scientists, chemists, physicists, biologists, environmental scientists,
civic and land planners and sociologists. Its philosophy embodies the
injunction of Job (12:8): ‘Speak to the earth and it shall teach thee’.

ROBERT BOWEN
Miinster
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PART 1

Introductory Chapters

‘What canst thou see elsewhere which thou
canst not see here? Behold the heaven and the
earth and all the elements; for of these are all
things created.’

THOMAS A KEMPIS, Imitation of Christ, (1:20).



