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Conserving

iodiversity is the word of the moment, but what
does it mean? Biodiversity can be defined as the
entire variety of different species on Earth (from
mammals to microorganisms), the ecosystems these
species inhabit, and also the genetic variation within
individual species. Conserving biodiversity is therefore
a massive task and has to involve not just biological
factors but also cultural, social and economic ones. It is
also a task which is too important to get wrong for the
long-term health of our planet and its occupants! That
people have heard the alarm bells ringing, and that
they care, is evidenced by the growing membership of
the 10 top UK biodiversity conservation organisations,
which has risen nearly 20% in the last 15 years to
almost 5 million people.

Why is biodiversity declining?

Human activities have hastened the extinction of a large
and constantly growing number of species. Extinctions
are estimated to be least 10 times more frequent because
of humans and the way we have chosen to live. Poorly
known and undescribed species are lost each day as we
destroy natural habitats worldwide. This is not just a

Britain's biodiversity

The rare bee fly is being conserved in Britain, thanks to
habitat management aimed at the (more conspicuous and
perhaps charismatic?) sand lizard (see p. 40).

problem in tropical rainforests, although it is perhaps
most acute there. It is also happening in the British Isles.
For example, the tiny sea-anemone Edwardsia ivelli has
only ever been found in a saltwater lagoon on the West
Sussex coast, where it burrows in soft mud with just its
tentacles protruding. It has not been seen since 1983
and is probably extinct.

Rare species are not the only ones that need
conserving. Many once-common British birds have
declined dramatically in recent years (see BIOLOGICAL
Sciences Review Vol. 10, No. 2, p. 7). Box 1 lists some of
the reasons why biodiversity should be conserved.
Which of these apply to Ivell’s sea anemone?

The main threats to biodiversity stem from the
growth in human population, along with the even
greater growth in agriculture, housing, transport infra-
structure, and industrialisation needed to support it.
These activities have resulted in loss, damage and frag-
mentation of habitats, increased pollution, raised
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Why should we care about
biodiversity?
Many species provide a resource that we use, for
example as food, fuel, timber, or as the source of

pharmaceutical chemicals, so they have a direct
economic value.

Many species have an indirect economic value —
indirect in that they don't need to be consumed to be
valuable. So, forests protect our water supplies,
prevent erosion and regulate our climate; wild game
and coral reefs support large eco-tourism industries;
and many species that we don't exploit at present
may be a future source of new drugs or industrial
processes.

There are also non-economic reasons for valuing
biodiversity. The first is existence value: we know
that people value some species and some habitats
for aesthetic and cultural reasons and will pay to
visit them, or pay more to live near them, or
contribute to charities to conserve them.

The final values are ethical ones that many people
would endorse: that we do not own nature, but hold
it in trust for future generations, and that each
species has a right to exist

nutrient levels of lakes and rivers, and changes to
climate. Humans have also introduced non-native
species, sometimes deliberately, sometimes accidentally
(see Box 2). These introduetions sometimes do so well
that they devastate native ecosystems and cause the loss
of native species (see BIOLOGICAL SCIENCES REVIEW Vol. 16,
No. 1, pp. 7-9). Some of these native species are
endemic, that is, they occur nowhere else in the world.

How do we conserve our biodiversity?

Taking our obligations to protect nature and our envi-
ronment seriously means we have to introduce laws
and policies at national, continental and global levels. At
a national level, support for nature conservation in the
British Isles is provided by the Wildlife and Countryside
Act of 1981, which is amended and updated every 5
years. The policies are enforced by the regional coun-
tryside agencies — English Nature, Scottish Natural

Invasive species

Some of the most serious declines of biodiversity
action plan (BAP) species are the result of interactions
with non-native, invasive species. The water vole has
suffered one of the most rapid and serious declines of
any wild British mammal. While some of this is
undoubtedly due to the loss of wetlands and the canal-
ising and general ‘tidying up’ of riverbanks, by far the
most important factor has been predation by the
American mink. The water vole is not the only animal
facing problems from unwanted North American
guests. Both the red squirrel (see pp. 8-11) and our
native freshwater crayfish have been driven to extinc-
tion in large parts of the country through competition
and also by susceptibility to diseases spread by their
more robust relatives (see BIOLOGICAL SCIENCES ReviEw
Vol. 8, No. 5, p. 12). Eradicating these invaders is not
now feasible and so we must try to safeguard the last
alien-free areas if we want other species to survive.
This is not just an animal problem. The New Zealand
pygmy weed, a small aquatic plant first seen in this
country in the late 1950s, has now swamped many
small ponds and temporary water bodies that are
home to a range of threatened species, such as pill-
wort, starfruit and penny royal. The pygmy weed is
almost impossible to eradicate and is still being sold in
garden centres...

Heritage and the Countryside Council for Wales —
supported and informed by an over-arching body, the
Joint Nature Conservation Committee.

Species and habitats are primarily protected through
a network of sites of special scientific interest
(SSSIs), chosen because of particular features, habitats
and species of importance. The owners of land which
includes an SSSI are prohibited from carrying out spec-
ified actions (such as tree felling, drainage and using
herbicides) which might damage the SSSI.

These special sites, which cover less than 10% of
Britain, should be nature conservation’s ‘crown jewels’,
but many have been slowly losing their interesting
species and showing declines in overall quality. Greater
protection has come from the European Species and

Limestone
pavement in
North Yorkshire.
This unusual
habitat consists
of irregular blocks
of limestone
separated by
clefts (grykes)
that are inhabited
by fascinating
species adapted
to the specialised
conditions.
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Habitats Directive. This directive resulted from the
Convention on Biological Diversity, part of the Earth
Summit held in 1992 in Rio de Janeiro. There, world
political leaders met to determine how they could stop
the alarming loss of plant and animal species across the
globe through action in individual countries, by
employing a more sustainable use of the Earth’s
resources, including its biodiversity. Many SSSIs have
been put forward as European special protection
areas (SPAs) and special areas of conservation
(SACs), to provide protection for migrating birds and for
the range of habitats found throughout Europe.

In 1994 the government published Biodiversity — The
UK Action Plan, a framework of actions for the next
20 years. A steering group was set up to determine
which species and habitats constituted
the most threatened native British
examples. Among the criteria used were
rarity, decline in numbers, range size
(the area the species occupies), level of
threat, and the proportion of the world’s
population present in the UK.

For the species and habitats selected,
practical biodiversity action plans
(BAPs), with calculated costs and
defined targets, were drawn up and
published. There are currently plans for
about 400 animal and plant species and
over 40 habitats. Species action plans
set out the activities necessary to
stabilise and increase populations based
on knowledge of individual species
requirements. Where that knowledge is
missing, special investigations are made:
these may involve surveys of different
areas, or laboratory studies of life cycles.

Species action plans are complemented by habitat
action plans, which deal with the maintenance,
enhancement and re-creation of threatened habitats.
These plans are then implemented by public or volun-
lary organisations and private individuals. Each plan
has a lead partner — an organisation that assumes
responsibility for carrying out the plan and a named
individual as a contact point to facilitate actions, deal
with enquiries and report on the progress made. A
major strength of the BAP process is that, for the first
time, measurable targets with time-scales have been
laid down.

Complementing these national plans is a second tier
of action plans known as local biodiversity action
plans developed by local authorities, agencies and
organisations. These, too, arose from the Rio summit,
under the sustainability agenda (usually called Agenda
21). While local plans reflect national priorities, their
goal differs from the national plans. The intention is to
give the people living in an area a greater say in what is
included, that is, not just the globally rare species and
habitats, so that they truly reflect the wildlife and land-
scapes of local cultural importance. So far, over 160 of
these plans have been published or are in preparation,
covering all areas of the UK. You can find out if your
area is one by visiting your local nature reserve or
library, and asking how you can get involved.

The UK BAPs total some 1100 targets. The targets
for a species often include fixing the numbers and
range in both the short term and long term, preventing
fragmentation of populations, and promoting re-
colonisation of formerly occupied areas. A huge array
of individuals and organisations need to work together
to meet the targets for all the species and habitat action
plans. Each action has against it the names of the
organisations and agencies necessary for its progress.
There is, however, no compulsion for anyone to be
involved — the whole process relies on good inten-
tions, not legislation. In this way BAP species differ
from those listed under the Wildlife and Countryside
Act and yet, paradoxically, have received far more

izard — a British flagship species.
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attention. This has been greatly to the benefit of many
unsung groups such as invertebrates, bryophytes and
lichens (with which Britain is surprisingly well stocked
with global rarities), unlike the bigger mammals and
flowering plants which usually attract so much of the
public’s attention.

However, to harness public interest and maximise
effectiveness of actions it is best to concentrate nation-
ally and locally on the charismatic or photogenic species.
These have become known as the flagship species for
conservation, because people readily respond to them
(examples are the giant panda internationally, and the
sand lizard locally). Less well known priority species
will be helped if they benefit from similar habitat
management as that needed for the flagship species. For
example, by providing ideal conditions for the sand
lizard, small endangered invertebrates such as the red
barbed ant and the bee-fly have also thrived.

How are we doing so far?

The lead partners’ reports for the first 5 years of the
plan show that over half of the BAPs have made
progress towards their targets, with five habitats and 33
species already showing signs of recovery. However, one
habitat (limestone pavement) and 44 species (including
the water vole and the native crayfish) are still in
decline, and the work planned for many species has still
to start.

Since the action plans started, no species have
become extinct in the UK, although 10 for which plans
have been produced died out before they started,
including the pool frog and the burbot, a freshwater
relative of cod. It may be possible to re-establish them
from foreign sources.

Drafting action plans has forced us to consider what
is actually needed to improve a species’ or habitat’s
survival. This has revealed gaps in our knowledge,
sometimes of the most basic kind. Lead partners
reported that in 71% of the habitats and 55% of the
species we couldn’t even determine if there had been a
positive or negative change. Several species, included
because they were believed to be endemic to the British
Isles, have been found to be variations of a widespread
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Whiteclawed (native British) crayfish, a species in decline.

and unthreatened species. An example is Newman'’s
alpine lady-fern (Athyrium flexile), thought to be Britain’s
only endemic fern, which is restricted to areas in the
Scottish Highlands where the ground remains covered
by snow late in winter. Its occurrence in such remote
areas meant that little detailed study of this plant had
been made. Genetic work revealed that in each area
plants were more similar to nearby examples of a wide-
spread species (A. distentifolium) than they were to other
populations of A. flexile. The extreme habitat was
allowing the survival of various recessive genetic muta-
tions causing similar growth forms which had a selective
advantage in those conditions. This is a fascinating
biological story, but the knowledge that the genes
responsible are widespread and that we are not dealing
with a true species means that scarce conservation
resources can now be directed away from this and
towards more deserving cases.

Additional research and survey has been identified
as by far the biggest necessity for action plan imple-
mentation. A common problem has been that there are
too few specialists with the skills to recognise and find
these rare organisms — a problem set to increase as the
required skills are no longer widely taught. This is one
of the most worrying problems facing biological conser-
vation. Where will the next generation of specialists
come from? Perhaps we should remember that many
experts have been self-taught amateurs; that many
amateurs today contribute to recording schemes; that
identification guides, natural history programmes and
short training courses are better than ever, and that
many recording schemes operate through the internet.
All that is needed is to kindle the initial spark and
nurture it. The development of the National Biodiversity
Network, an electronic gateway to millions of pertinent
facts (www.ukbap.org.uk), will hopefully stimulate a
wider young audience.

Dr Fred Rumsey is UK Biodiversity Researcher in the
Botany Department at the Natural History Museum,
London. His research interests include the history,
status and conservation needs of Britain's rare plants,
particularly mosses, liverworts and ferns.
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