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RADIOECOLOGY

Ionising radiation arises from many natural sources, from the unstable atoms within our

own bodies and in the materials around us, from the Sun, and even from beyond the Solar

System. Additional sources include the legacy of testing nuclear weapons, nuclear waste,

and nuclear accidents. All these sources have provided means of dating environmental

materials and tracing the movements of substances through land, sea, and air. But ionising

radiation also interacts with DNA, which has led to a remarkable range of studies to

examine how and how quickly unstable atoms are accumulated by both humans and

biota, and their various effects on both. Providing an overview of the sources, uses, and

impacts of ionising radiation in the environment, and the frameworks developed to manage

exposures to them, this is a valuable reference for graduate students and researchers

interested in radioecology, environmental science, and radiological protection.

R. J. Pentreath is an emeritus professor at the University of Reading; an emeritus research

fellow of the Centre for Environment, Fisheries and Aquaculture Science (CEFAS); and

a research fellow at the Plymouth Marine Laboratory. He is both a Chartered Biologist and

a Chartered Radiological Protection Professional and has been elected Fellow of the

Institute of Biology and of the Society of Radiological Protection. He began his career as

a marine radiobiologist at the Fisheries Radiobiological Laboratory at Hamilton Dock and

went on to become the first chief scientist (and a director) of the UK‘s Environment Agency.

He is one of only a handful of emeritus members of the Main Commission of the

International Commission on Radiological Protection.
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Preface

I imagine that any preface is essentially an apologia – an upfront reason, or excuse, for
writing what follows. So what’s mine? Although I spent a large part of my career being what
I regarded as some sort of radioecologist (actually a marine radiobiologist), and in spite of
the widespread use of the word throughout that part of my career, it seems that there has
never been any agreed upon definition of what the word radioecology actually means in the
English language. And so, I would argue, there has never been an agreed list of subjects or
topics that fall within its purview, let alone upon what basis they all relate to each other, if at
all. Such subjects can be as varied as the origin and impact of cosmic radiation, the use of
radionuclides in geological dating, or the many and varied pathways leading to human
radiation exposure as a result of discharges from the nuclear industry. Unfortunately, the
subject has also never been regarded as a basic component of the environmental sciences
and has therefore never enjoyed any form of standing within the academic community (at
least not in the UK, and not at all by many UK academic bodies). As an undergraduate in the
early 1960s I had never come across the word ‘radioecology’. I was later to discover that it
was then, and indeed ever since then, largely regarded as being no more than some sort of
specialised component of ‘pollution control’ relating to the radiological protection of
humans rather than to the environment; although, ironically, it had also never been seen
as part of the mainstream discipline of radiological protection (of humans) either. So it
neatly fell between both stools. It is also a very multidisciplinary subject, but unlike, say,
meteorology or oceanography, it has never really developed any core set of relationships
between theory and observation that are unique unto itself.

Hence the purpose of writing this bookwas initially twofold, or possibly threefold. On the
one hand, it tries to bring together a broad range of what I see as related but very different
subject matters under a common heading, primarily, but not entirely that of unstable
nuclides in an environmental context, the environment covering everything from Earth’s
core to outer space. On the other hand, it tries to draw out some of the basic scientific ideas
that pervade what I regard as being the subject called ‘radioecology’, many of which are still
deserving of better experimental enquiry than they seem to have done in the past. To this
I could add a third aim, or perhaps just a vain aspiration: to explore the world of ‘radio-
ecology’ in such a way that it may be seen as an interesting component of basic ‘environ-
mental science’, understanding and explaining how the natural environment works. It is, of
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course, also an important applied science, enabling nuclear industries to function in
a responsible way and to ameliorate situations in which they don’t.

Those who take an interest in radioecology generally have a background in a specific
scientific discipline (physics, chemistry, biology, mathematics) and may thus not be fully au
fait with the other facets of the subject. So the approach I have taken in writing this book is
to meander through what I see as the basics of the subject across all of the relevant
disciplines, with an historical introduction of its overall origins, followed by my very
personal analysis of what I think we have learned so far. And I have done so in a very
broad way rather than treat the subject as merely a spinoff from the development of nuclear
power. Thus, as already intimated, my real ambition is to see radioecology treated as an
integral component of the environmental sciences (taken in its very broadest sense), an
understanding of which needs to be maintained within the academic community, not simply
because we will need such knowledge in the future, but because it is sufficiently interesting
in its own right. This is particularly important because interest in it, and hence funding for it,
has varied so greatly over the years that there is now little to maintain a core of specialist
radioecologists worldwide to advise on what to do when the next nuclear accident, or related
crisis, occurs – as it surely one day will.

It is also fair to say that many of the ‘classic’ studies that constitute the backbone of
radioecology were made in the days when the results were exchanged through symposia,
annual laboratory reports, and by other means (often referred to as the ‘grey’ literature)
rather than through the specialist journals that now exist. Such experiments were large,
expensive, and unlikely ever to be repeated. Indeed, many of the laboratories that conducted
them no longer exist. As a result, their findings are not always easy to uncover. Thus I have
deliberately drawn upon examples from those pioneering days –which are as good, or even
better than, experiments that have been made since – in order to illustrate some of the basic
principles upon which the subject has been based. It is not, therefore, a summary of all that
has been discovered, but an attempt to draw out and identify the basic cornerstones of the
subject and, in so far as I can establish, how such information arose. It is also unapologe-
tically based on material published in the English language. There is a vast Russian
literature on the subject, much of which has never been translated, and even when it has
been, the results are often difficult to evaluate because of the lack of clarity about when,
how, and often where, the experiments (or observations) were made.
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