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This report deals with pollutants and pollution, its processes and effects.
Pollution of the environment results from the presence of agents in amounts that
produce adversechanges.A pollutant is such an agent in such an amount.

Environmental contamination is not new but international efforts to do
something about it are. They probably originated, in their current form, from the
widespread concern caused by atmospheric testing of nuclear weapons in the
nineteen fifties and sixties. The response of the United Nations to this situation was
to create in 1955 the Scientific Committee on the Effects of Atomic Radiation
which estimates levels of environmental radiation and their risks to human
populations.

Soon after, individuals and organizations perceived and publicized the possible
dangers of large-scalecontamination by industrial chemicals released intentionally
(pesticides) or unintentionally (pCB's, heavy metals) to the environment. In 1968
the United Nations decided to hold an international conference on the environ-
ment, later called the Stockholm Conference. Most of the present-day international
environmental activitiesbegan with the preparations for that Conference.

In 1969 the Scientific Committee on Problems of the Environment (SCOPE)was
formed by the International Council of Scientific Unions (ICSU). Since its
inception SCOPE has provided a focus for environmental projects conducted by
scientists acting independently of governments. The projects of SCOPEand their
relations with other activities of ICSU are described in the publication 'Environ-
mental Issues' (SCOPE, 1977).

Two of the recommendations from the Stockholm Conference are (United
Nations, 1972):

Recommendation 73

It is recommended that Governments actively support, and contribute to,
international programmes to acquire knowledge for the assessment of
pollutant sources, pathways, exposures and risks and that those Governments
in a position to do so provide educational, technical and other forms of
assistance to facilitate broad participation by countries regardless of their
economic or technical advancement.
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Recommendation 80

It is recommended that the Secretary-Generalensure:

(a) That research activities in terrestrial ecology be encouraged,
supported and co-ordinated through the appropriate agencies, so as
to provide adequate knowledge of the inputs, movements, residence
times and ecologicaleffects of pollutants identified as critical;

That regional and global networks of existing and, where necessary,
new research stations, research centres, and biological reserves be
designated or established within the framework of the Man and the
Biosphere Programme (MAB) in all major ecological regions, to
facilitate intensive analysis of the structure and functioning of
ecosystemsunder natural or managed conditions;

(b)

(c) That the feasibility of usingstations participating in this programme
for surveillance of the effects of pollutants on ecosystems be
investigated;

That programmes such as the Man and the BiosphereProgrammebe
used to the extent possible to monitor: (i) the accumulation of
hazardous compounds in biological and abiotic material at represen-
tative sites; (ii) the effect of such accumulation on the reproductive
successand population sizeof selected species.

(d)

which form the directive for part of the action plan 'Earthwatch' to be carried out
by the United Nations Environment Programme (UNEP). SCOPE Project 4, on
Ecotoxicology, is a response to the challenge of those recommendations and we
hope it may make a useful input to the planning and conduct of Earthwatch.

This report was prepared to provide an overview of an emerging subject in
environmental science, namely, ecotoxicology. The history, scope, and needs of
ecotoxicology have recently been reviewed by Truhaut (1977). The Preparatory
Committee has agreedon the definition:

'Ecotoxicology is concerned with the toxic effects of chemical and physical
agents on livingorganisms,especiallyon populations and communities within
defined ecosystems; it includes the transfer pathways of those agents and
their interactions with the environment.'

Since this is an emerging subject the report cannot be expected to deal adequately
with all its aspects.

It was the ambition of the writers and the Preparatory Committee to provide a
document that would be maximally relevant and useful to people dealing with
environmental problems, e.g. researchers, teachers, research administrators,
scientific advisers to decision makers and to authorities designing protocols for
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assessments of environmental impact. The subject matter of ecotoxicology is
required for developing scientific criteria such as those of the environmental
programme of the WorldHealth Organizationand for inclusion in data bases such as
that being prepared by UNEP for its International Registry of Potentially Toxic
Chemicals.

The SCOPE project on Ecotoxicology has concerned itself with chemical and
radioactive pollutants but not with an exhaustive list. The biological effects dealt
with are most of the important ones but are not confined to effects on humans.
The report may contain more information about man than about any other single
species but this simply reflects its greater availability.A complete treatment of the
subject should contain a large chapter dealing with effects on man including clinical
data and epidemiological considerations. It was, however, agreed to omit these
since they are being studied and reported upon by the WorldHealth Organization.

Not included are biological pollutants (e.g. parasites and infectious agents such
as bacteria and viruses) and physical pollutants (e.g. heat, light, noise, vibration),
but there is a brief description (Chapter 14) of some physical changes such as
temperature with secondary biological effects. Also excluded are non-biological
receptors such as structures erected by man. It was decided to omit consideration
of activities which might have interactions with the environment, such as
recreation.

The report is intended to be a source of ideas and principles rather than of data;
it emphasizes the importance of quantitative information and describes, either
implicitly or explicitly, the kinds of research needed in ecotoxicology and how to
interpret the results of that research.

Since the report was prepared by about twenty specialistsin different aspects of
the subject, it may appear heterogeneous in style and approach. No effort wasmade
to make it appear like a book written by a singleauthor since it washoped that the
reader would find the variety refreshing and stimulating. An effort was made to
limit the length of all chapters; exhaustive treatments of the subjects were not
considered necessary because their purpose is mainly to stimulate the reader to
think about the various subjects and to draw attention to the relevant literature for
further study.

No effort was made to avoid overlapsin subject matter between severalchapters
since these were found to provide complementary rather than contradictory
information; examples of this are to be found in comparing,

- Chapter 5 and Chapter 8
- Chapter II and Chapter 13
- Chapter 11 and Chapter 15

Finally, it should be pointed out that it will not be possible on first reading to
assess how well the authors have achieved their purpose. Rather, this will be
measured over the long term by how helpful the book proves to be in
understanding and teaching the new science of ecotoxicology.



xxii Introduction

DEFINITIONS

A population consists of all the potentially interbreeding individuals of a species
within a community.

A community consists of populations of all organisms (animals, plants, and
microorganisms)in an ecosystem.

An ecosystem consists of communities of living organisms together with their
habitat (or abiotic environment) and includes the interactions among these
components.

*Exposure, the amount of a particular physical or chemical agent that reaches the
target.

*Target (or receptor), the organism, population, or resource to be protected from
specificrisks.

*Risk, the expected frequency of undesirableeffects arisingfrom a specified (unit)
exposure to a pollutant.

*Criteria, the quantitative relations between the exposure to a pollutant and the
risk or magnitude of undesirable effects under specified conditions defined by
environmental and target (receptor) variables.

Intake, the amount of substance entering the gastrointestinal or the respiratory
tract.

Uptake, the amount of substance absorbed into the systemic circulation.
Mineralize, to convert to inorganic compounds, e.g. the oxidation of an organic

chemical to carbonate and water.
Xenobiotic, not produced in nature - usually applied to man-madechemicals.
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