Wildlife habitats worldwide are threatened
by the decline of native vegetation, which
exists only as small, isolated remnants. In
the first of two articles, Wayne Deeker
explains how fragmentation has
endangered our own native species.
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landscapes

ustralia has a poor

record when it comes to

clearance of native

vegetation. Europeans
first perceived the continent as a
huge, empty island, overflowing
with exploitable natural resources.
This led to massive deforestation
and land-clearing campaigns
designed to eradicate the native
biota which was thought to impede
CConomic progress’.

Colonial governments gave
land freely to settlers provided it
was cleared for agriculture. With
hand saws and bullock teams, they
cleared millions of hectares of
native vegetation, But even worse
clearing occurred later, with the
aid of tractors and bulldozers,
Australia has now lost more than
90% of its former native vegetation
in agricultural areas,

Land clearance was especially
severe in soulh-west Western
Australia, in an area now known as
the wheatbelt. Here, only 6.7% of
native vegetation remains. Most of
that exists because those areas
were needed for town sites and
other services. Woodlands were
favoured for clearing because their
soil was thought to be the most
fertile. The remaining native
vegelation remnants are unrep-

Is our

wildlife

in danger?

resentative of the region’s former
vegetation types, and many are
degraded.

Short-term consequences

Remnants are often the only place
some species of native animals
dependant on native vegetation
can exisl. Yel few remnants can
continue as functioning ecosystems
because fragmentation causes
physical changes to the remnants.
This makes survival impossible for
many species.

Recent work by Dr Denis
Saunders and colleagues from the
CSIRO Division of Wildlife and
Ecology suggests that fragments
may experience different solar-
radiation, wind and waler
regimes to continuously-
vegetated  regions.
These altered physi-
cal conditions
can degrade
the rem-
nants,

.

changing their species composition
and physical structure, especially
at the edges.

These effects, and the other
impacts that followed clearance
and settlement, have had an
ongoing effect on the biota, At least
24 plant species and several animal
species have become extinct in the
wheatbelt and many more are rare
and declining in abundance and
range.

A fragmented landscape is
subject to higher dayvtime and
lower night-time temperatures
than heavily vegetated land,
expasing upper layers of
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When native vegeta-
tion Is removed,
groundwater levels
rise, bringing salty
water to the surface.

A degraded

remant of
eucalypt
woodland.

This remnant features
a more diverse range
of species.

those species were formerly abundant,

declining in the last few years. Habitat

earing is the most important reason tor

the dechne ot some of these species they
are still common where vegetation
remains intact
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Rabbits and loxes have contributed to the
decline of Western Australia's mammals.

generation. This is a calamity in
evolutionary terms because individuals
in small populations become more and
more genetically alike.

Loss of evolutionary potential: The more
genetically alike
population are, the less able the
population would be to adapt to a
changing environment. Natural selection
is the main agent of evolutionary

members of a

change: it acts upon variety, favouring
the survival of individuals exhibiting
advantageous Llraits over those less
suited to their environment. Without
variety — when members of a
population resemble each other too
closely — natural selection has nothing
to select for. No individuals will have
any advantage over the others, hence
they will all perish when the
environment inevitably changes. This is
one reason for extinction: organisms fail
to adapt to altered environmental
conditions. Genetic variability is directly
related to evolutionary potential: more is
better.

Speciation must also be accounted
for in conservation-management plans,
because the greatest evolutionary
change takes place during speciation;
once speciation has finished, most
species remain relatively constant.

In 1980, Soulé empirically estimated
the minimum area required for

speciation from the size of an island
where speciation is known to have
occurred. He found that no reserve on
Earth is large enough to allow for the
speciation of reptiles, birds or mammals.
He believes that speciation among these
taxa has essentially ceased. Saunders
and fellow scientist Dr Richard Hobbs,
however, believe there is too much
uncertainty to endorse this view.

Non-viable population sizes:  The
minimum viable pnpuldtinn (MVT) size
is defined as the minimum number of
individuals necessary to ensure enough
genetic variation so that an evolutionary
capability is maintained. The issue of
how to define an MVT is very complex,
covering all aspects of biology.

Saunders and Hobbs say it is not
possible to isolate any specific MV,
Their apinion is that no-one knows what
a real MVP might be. However, many
researchers believe that 50 breeding
individuals is the bare minimum to
ensure short-term survival. It is short
term because even with 50 breeding
individuals, 1% inbreeding per
generation still ocecurs. It should be
remembered that a breeding population
of 50 can mean an actual population ol
several hundred.

Soulé, and Dr Daniel Simberloff of
Florida State University, provided a
more realistic, though not universally
accepted, long-term population size of
about 500 breeding individuals. This
figure balances allele gain through
mutation with alleles lost to genetic drift.
For most mammals, such numbers
require reserves of thousands of square
kilometres, even more to maintain
higher predators like tigers. Again, it
seems that current reserves are far too
small to sustain large mammal species
for long.

In one study, 94 out of 100 computer
simulations of grizzly bear populations
in Yellowstone National Park using
actual life-history data predicted a
failure of the population in 300 years

with an average time to extinction of 114
years. For these bears, 50 is far too small
a population size.

Clearly, even the world’s largest
reserves are inadequate for conservation
purposes. In fact, it is predicted that
without human intervention, half of the
large mammal species that now depend
on reserves for their habitat will become
extinct in 500 to 2000 years.

Is there hope?

Saunders and Hobbs recently organised a
series of conferences to discuss the
conservation of fragmented habitats and
their species. The conferences were
attended by representatives from the WA
Departments of Conservation and Land
Management (CALM) and Main Roads;
the Western Australian Roadside
Conservation Committee (RCC); Stanford
University; and the Tammin Land
Conservation District Committee.
Integrated land management, including
corridors, was identified as the best hope.

Corridors are strips of native
vegelation that link at least two
formerly-joined remnants, effectively
increasing reserve sizes. They are
believed to have a number of ecological
functions. By far the most important of
these in conservation terms is to allow
the movement of biota — mainly
animals — between remnants, allowing
a remnant-network to function as a
single large population, called a
metapopulation.

Movement among patches of a
metapopulation enhances gene flow,
which helps prevent the genetic
consequences of isolation mentioned
earlier. In general, the greater the degree
the greater a
metapopulation’s chance of survival.

The second article on fragmented
landscapes, to be published in next issue
of Ecos, will examine the role and
management of bush corridors, and the
possibility of achieving long-term
conservation in fragmented landscapes.
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