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Richard Martyn Warwick: A short biography

That one cannot consider the meiobenthos without
encountering and appreciating the contributions of
Richard Warwick speaks volumes regarding his talents
as a scientist and mentor. The enthusiasm expressed by
his friends and colleagues for the special symposium in
his honour, and their subsequent contributions to this
volume are testament to the high esteem in which he is
held. A gifted writer and teacher, he has given
generously of his time and expertise over several
decades to further scientific knowledge, train students
and inspire colleagues, collaborators and others. He also
provided untold assistance to scientists worldwide
during his 7-year tenure as one of the Editors-in-Chief
of the Journal of Experimental Marine Biology and
Ecology.

Richard received his B.Sc. (First Class Honours)
from the University of Exeter and remained there for his
doctoral studies, completing his degree in 1968. After a
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4-year period in the Zoology Department at the
University of Newcastle upon Tyne, he joined the
Plymouth Marine Laboratory (formerly the NERC
Institute for Marine Environmental Research) where
he established a research program on the meiobenthos
and where he and his team continue their studies. His
earlier contributions to the field were recognized in
1984 with the awarding of a D.Sc. from the University
of Exeter.

His research has embraced the whole size range of
metazoan benthos, but his early work focussed on the
ecology of the meiobenthos, particularly free-living
marine nematodes. While they represent one of the most
abundant and diverse group of metazoans in the sea,
relatively little was known about them at the time
Richard started his Ph.D. studies. This early work
inevitably involved a considerable amount of alpha
taxonomy of the group, since species were difficult to
identify using the scattered literature sources, and many
of the ones he encountered proved to be new to science.
His many taxonomic publications are enhanced with
beautiful (and accurate!) drawings of nematodes. His
taxonomic work has culminated in recent years with the
production of three volumes on free-living marine
nematodes in the Linnean Society ‘Synopses of the
British Fauna’ series which utilize novel pictorial keys
and have made this group of animals, which has
traditionally been regarded as one of the most
taxonomically difficult, far more accessible to non-
specialist ecologists. This work alone has furthered the
discipline of meiobenthic study enormously and the
keys are essential for those studying meiobenthic
nematodes. Richard has continued to maintain this
specialty, since nematodes have proved for various
reasons to be excellent practical and theoretical models
for studying general problems of community ecology
and biodiversity.

Two areas of Richard's work on the functional
ecology of the benthos are particularly important. First,
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the quantification of production rates in macrobenthic
communities using the techniques of cohort growth
analysis for all the major species in each assemblage.
These still stand as the only studies of their kind, such
that the production/biomass ratios derived from them
are widely used for short-cut estimates of benthic
production. Second, his detailed analysis of energy flow
through the benthos of an estuarine mud-flat revealed,
for the first time, the importance of energy flow through
the smaller size component, the annual production of the
meiobenthos being about twice that of the macro-
benthos. This work involved laboratory experimentation
on the energetics of meiobenthic organisms (using, for
example, Cartesian diver respirometry and laboratory
culture techniques) which were then extrapolated to
standing stocks in the field, and also field manipulative
experiments to investigate trophic pathways to predators
such as fish and crabs.

One of his most important findings on the structural
attributes of marine benthic communities was the
discovery of a highly conservative bimodal pattern of
species size distributions. Such conservatism can only
result from the evolutionary optimization of size-related
life history and feeding characteristics that are dichot-
omized between large and small species.

Richard has also undertaken a series of observa-
tional studies and manipulative experiments in the field
and laboratory to investigate both anthropogenic and
natural constraints on benthic biodiversity and com-
munity structure. Field studies include investigations of
the relationship between the fractal dimensions of
macroalgae and the community composition and
diversity of the macrofauna and meiofauna associated
with them. One important conclusion from an exam-
ination of relationships between body size, species
abundance and diversity in sedimentary macrobenthic
assemblages is that species richness increases linearly
with body size (on log scales). This would be an
inevitable consequence, in samples of fixed areal cover,
of patterns of spatial dispersion scaling with organism
size. Microcosm experiments have shown that com-
munity responses to disturbance are quite specific to
the type of disturbance (physical disturbance, biolog-
ical disturbance, organic enrichment, and chemical
pollution), and differential responses have even been
demonstrated for specific heavy metals. The response
also depends upon the nature of the receiving
assemblage and their degree of ‘pre-adaptation’ to
particular types of environmental insult such as
physical disturbance or organic enrichment events. In
these studies, free-living nematodes have emerged as
models, because of their amenability to community-

level experiments conducted on relatively small spatial
and temporal scales.

In the course of his work, Richard has supervised
numerous Ph.D. students from various universities, and
served as an external examiner for many doctoral
dissertations. He has always excelled at promoting and
leading high-quality science with his research group at
the Plymouth Marine Laboratory. He has been
particularly successful in bringing out the best in his
colleagues, and developing important synergies within
these collaborations. This has been most obvious in his
more recent collaborative work with Dr K.R. Clarke, a
statistician, focussing on the analysis of various
structural attributes of benthic communities and, in
particular, the development of protocols for detecting
and monitoring the effects of natural and anthropogenic
disturbance. This work has been applied to data on a
variety of organism types, including reef corals, fish
and macro- and meiobenthos. The range of methodol-
ogies developed has been incorporated into a software
package (PRIMER) which is now routinely used
worldwide in more than 60 countries for the analysis
of community data, particularly in environmental
impact studies. The techniques have also been used
to address more fundamental problems of community
ecology. For example, a measure of structural redun-
dancy in community composition has been developed,
which may be an indirect measure of the resilience or
compensation potential within an assemblage. Finally,
new biodiversity indices have been developed, reflect-
ing the taxonomic relatedness of species in a
community sample rather than the number of species
present. Taxonomic distinctness is significantly re-
duced in degraded environments, and these new
indices have a number of advantages over the
traditionally used species richness measures. In partic-
ular, they are not at all sensitive to sample size or
sampling effort, and this may be of particular
significance for historic (diffusely collected) species
lists from different localities or regions, which at first
sight may seem unamenable to valid diversity
comparison. Nematodes again proved to be valuable
models for testing these ideas. Richard is currently
exploring these indices as methods for rapid assess-
ment of biodiversity using indicators such as recent and
fossil death assemblages of molluscs.

Generous with his time and expertise, Richard has
been a member of many scientific panels, committees
and editorial boards. In 2001, he resigned as a senior
research leader at Plymouth Marine Laboratory to
become a research fellow. By shedding his administra-
tive responsibilities, Richard is able to enjoy and fully
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pursue the science he so relishes. We thank Richard for
his intellectual and societal contributions to date and
wish him continued good fortune as we look forward to
his future contributions!
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