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The European Science Foundation (ESF) was established in 1974 to create a common European platform for
cross-border cooperation in all aspects of scientific research.

With its emphasis on a multidisciplinary and pan-European approach, the Foundation provides the leadership
necessary to open new frontiers in European science.

Its activities include providing science policy advice (Science Strategy); stimulating cooperation between
researchers and organisations to explore new directions (Science Synergy); and the administration of externally
funded programmes (Science Management). These take place in the following areas: Physical and engineering
sciences; Medical sciences; Life, earth and environmental sciences; Humanities; Social sciences; Polar; Marine;
Space; Radio astronomy frequencies; Nuclear physics.

Headquartered in Strasbourg with offices in Brussels, the ESF’s membership comprises 75 national funding
agencies, research performing agencies and academies from 30 European countries.

The Foundation’s independence allows the ESF to objectively represent the priorities of all these members.
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Introduction
SiERage

“The ecosystem approach is based on application

of appropriate scientific methodologies focused on
levels of biological organisation, which encompass
the essential structure, processes, functions and
interactions among organisms and their environment.”

United Nations Convention on Biodiversity (1992)

Body size and species identity both contribute to
the complex webs of interaction that determine the
structure and function of ecosystems. The SIZEMIC
Research Networking Programme will attempt a syn-
thesis of size- and species-based approaches for
describing structure and energy flux in the food webs
that comprise ecosystems and seek to understand how
the properties of individuals lead to observed patterns
of size structure and diversity. This synthesis, build-
ing on recent theoretical developments in aquatic and
terrestrial ecology, will be used to develop and test
size-based models that might be used to assess and
monitor the impacts of human activities on ecosys-
tems. The network will provide a focus for collaboration
between theoretical and applied ecologists working on
terrestrial and aquatic ecosystems and provide oppor-
tunities for young European scientists to work across
existing research boundaries.

In aquatic ecosystems, the principle primary pro-
ducers are small unicellular algae, and these support
strongly size structured food-chains where most
predators are larger than their prey (Dickie et al., 1987).
Conversely, in terrestrial ecosystems, most of the
primary producers are large and create habitat archi-
tecture. In aquatic ecosystems, most species begin
life as larvae feeding at the base of food chains, but
can end life as large terminal predators. Lifetime weight
increases of five orders of magnitude and more are
typical of many species, and a fast growing species
may begin life as a prey item for other species only to
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Shoal of snappers on coral reef

become the main predator on the same group of spe-
cies within one year (Boyle and Bolettzsky, 1996). In
terrestrial ecosystems, the growth in weight between
juvenile and adult stages is usually less than in aquatic
ecosystems, although many species do exhibit ontoge-
netic changes in diet. Body size and species identity
together contribute to the complex webs of interactions
within ecosystems (Cohen et al., 2003).

Ecologists have developed a number of ways to
think about these webs of interactions. One perspec-
tive comes from the traditional study of food webs
which aggregates species with similar feeding habits
into nodes in a network of feeding relations: energy
moves through the system by transfer from one node
to another (Dunne et al., 2004; Brose et al., 2005). The
focus here is on how the flows of resources through
the network determine their macroscopic properties
such as topology and stability. There is often a tacit
assumption that body size is fixed within species in
this work; if size structure is present, it is typically in
the orderly process by which species with large body
size eat those with small size (Cohen et al., 1993). In
addition, average species body size may be used to
determine interaction rates in the food web (Brose et
al., 2006).

A contrasting perspective focuses on the commu-
nity-level biomass distribution in different body size
classes and ignores species identity altogether. These
approaches have been inspired by some remarkable
empirical regularities in abundance — body mass rela-
tionships in ecosystems, irrespective of species identity
(Brown and West, 2000; Gaston and Blackburn, 2000),
for example, from phytoplankton to whales in the sea
(Kerr, 1974). The discovery of such regularities points
to aspects of ecosystem structure determined by body
size, rather than by taxonomic identity (Belgrano et al.,
2005). From this perspective, energy is thought of as
moving through the system as a result of growth of
individuals when they eat smaller individuals (Kerr and
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Dickie, 2001; Benoit and Rochet, 2004). The focus here
is on how microscopic processes, such as the size
of prey items consumed and the growth in body size,
determine the emergent spectrum of body sizes in the
ecosystem.

An intermediate approach uses population and
small community models that account for both spe-
cies identity as well as intra- and inter-specific size
distrbutions. These so-called size-structured models
are based on a mechanistic description of individual
life history, including growth, ontogenetic development,
reproduction and mortality, and aim at explaining
community dynamics and structure in terms of these
individual-level processes (De Roos et al. 2003). The
strength of these models is their explicit recognition of
both the individual and population level and the tight
link and feedbacks between processes at these two
levels of biological organization. In contrast, these
models have only been used to analyze the dynamics
of communities with a small number of species.

The different frameworks — traditional food webs,
size-structured population models and biomass size
spectra — focus on different aspects of biological com-
munities, which in reality all play an important role. Real
food webs comprise many species and their dynamics
are determined not only by species identity, but also by
individual growth in body size, inter- and intra-specific
variation in size Theorists need to work towards a syn-
thesis of the approaches.

Further development of these approaches is
essential to understand the links between population,
community and ecosystem structure, function and
process and how these community aspects originate
from the ecological processes at the level of individual
organisms.

The running period of the ESF SIZEMIC Research

Networking Programme is for four years from May 2007
to May 2011.
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Schematic illustration of two branches of theory used in SIZEMIC:
a traditional foodweb and a size spectrum. In traditional food
webs the species have fixed body sizes and the species identity
determines foodweb links. In a size spectrum individuals start at
a small size and they either grow or die over time. Their food web
interactions change with their body size.
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Aims

SIZEMIC aims to put in place an interdisciplinary
forum to develop the research agenda enabling theo-
retical and applied ecologists to develop size-based
approaches for understanding ecosystem dynamics
and the responses of ecosystems to human impacts.
Workshops will allow participants from across Europe
and working in ‘theoretical’ and ‘applied’ science to
share their knowledge and to develop new theory and
new methods for applying size-based approaches
to management problems. Participation by PhD stu-
dents and new post-doctoral researchers will help the
next generation of European scientists to transcend
the boundaries between ‘pure’ and ‘applied’ science
that result from the existing institutional divides (for
example between universities, research institutes and
government science laboratories). In the longer-term,
the collaboration between ‘pure’ and ‘applied’ science
will help to support Europe in applying an ecosystem
approach to environmental management, a focus of
emerging European policy (e.g. 6" Environmental Action
Programme, the emerging Marine Strategy Directive).

In sum, the proposed network will:

e Facilitate the exchange of ideas and data;

e Provide a forum from which theoretical and applied
ecologists can develop new approaches for under-
standing ecosystem dynamics and the responses of
ecosystems to human impacts;

e Generate opportunities for the current and next
generation of European scientists to develop cross-
disciplinary research collaborations.

Planned Activities
The network activities will be comprised of a series of
workshops, a summer school, along with travel grants
to fund short-term and long-term exchanges between
researchers. Calls for proposals will be circulated in
due course.

The network plans to hold workshops that allow
several small working groups to meet at the same time,
tackling different avenues of the research required in

Ythan Estuary food webs (63.2% of all species lie within two links)

Natterjack Toad (Epidalea calamita) eating worm

this area. Several themes comprise the core of the
SIZEMIC research agenda, although these are open and
may change as new themes and activities are expected
to arise once the network progresses and develops.

To develop the areas of theoretical and applied
research of interest to SIZEMIC, four core research
themes were originally proposed to be the focus of
each workshop.

Workshop 1 - Developing a dialogue. Discussion
of size- and species-based approaches for describing
structure and energy flux in ecosystems. Identification
of specific research topics within SIZEMIC.

Workshop 2 - The fine-scale processes. Detailed
drivers of size-based food web interactions (including
properties of individual organisms, such as preferred
diets, handling times of prey, and energetics of body
growth).

Workshop 3 - Coexistence of species in size
spectra. Links between biodiversity and size structure
in ecosystems: coexistence of species in size spectra

Workshop 4 - Human impacts on size-struc-
tured food webs. Use of size-based models to predict
the effects of human-induced change on ecosystem
structure and function.
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Funding

Steering Committee

ESF Research Networking Programmes are principally
funded by the Foundation’s Member Organisations on
an a la carte basis. SIZEMIC is supported by:

e Fonds zur Férderung der wissenschaftlichen
Forschung (FWF)
Austrian Science Fund, Austria

¢ Fonds voor Wetenschappelijk Onderzoek-
Vlaanderen (FWO)
Research Foundation Flanders — Flanders, Belgium

¢ Forskningsradet for Natur og Univers (FNU)
Natural Science Research Council, Denmark

e Suomen Akatemia/Finlands Akademi,
Academy of Finland, Finland

¢ Irish Research Council for Sciences,
Engineering and Technology (IRCSET)
Ireland

¢ Nederlandse Organisatie voor Wetenschappelijk
Onderzoek (NWO)
Netherlands Organisation for Scientific, Netherlands

e Consiliul National al Cercetarii Stiintifice din
Invatamantul Superior (CNCSIS)
National University Research Council, Romania

e Consejo Superior de Investigaciones Cientificas
(CSIC)
Council for Scientific Research, Spain

e Ministerio de Educacion y Ciencia (MEC)
Ministry of Education and Science, Spain

¢ Vetenskapsradet (VR)
Swedish Research Council, Sweden

e Natural Environment Research Council (NERC)
United Kingdom
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