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recoverywill enable them to fill this role
again. Aswell, environmental change ln
the future is inevitable and likely to be
rapid, and today's rare species may turn
out to be vital in carrying the world into
new elas.

The second compelling reason for
conserv ing Western Austra l ia 's
wonderful diversity of species is based
on the economic and practical benefits
of biodiversity. Plants, animals and
micro-organisms provide all ofour food
and many of our medicines and drugs, as
well as renewable resources such as
building materials, clothing, paper and
leather. They are an essential resource
for developing biological control ofpests
and diseases. In addition, the unique
Australian flora and fauna, and the
scenery they help create, attracttourists
(see 'Our  Natura l  Advantage' ,
LANDSCOPE, Winter 1993). The
medium-s ized mammals that  are
vanishing from our arid and semi-arid
areas, and many of the spectacular
wildflowers that are threatened by plant
diseases, have high tourist appeal.

So far, only a minute portion of the
economic potential of Australian plants
and animals has been realised. Eucalypts
are nowplantedas cash crops throughout
the world and Queensland s macadamia
nut is widely cultivated as food. If the
attractive wildflowers of the south-west
of the State had been lost during
settlement, the present wildflower
industry, worth many millions ofdollars,
would not exist. Many other biological
resources, including species considered
'useless' today, will be foundto have new
values in the future; the species of
smokebush nowbeingtested for its anti-
viral properties may provide a new

I Zer?r This unusual orchid spends its
I entire l ife undeyground. lt may have
I once been quite common, but, due to
massive land clearing, it is now
restricted to a few yemnant areas of
bushland in the central and southern
Wheatbelt.
Photo - Andrew Brown

I Beloru: Only constant vigilance and
I action by lhe Agriculture Protectior
I Board has prevented the introduced
common starling becoming established
in Western Australia. fu well as
damaging agricultural production,
starlings compete with native birds for
food and nest hollows.
Photo - Babs and Bert Wells

method of fighting AIDS. The more
species we lose, the more we limit our
future options.

The third reason for conservation is
based on aesthetic and cultural values.
The fauna,  f lo ra  and assoc ia ted
communities are central to traditional
Aboriginal culture. Most people think
thatspecies should be preserved because
of their beauty, symbolic value or
intrinsic interest. Kangaroos and other
large mammals, wildflowers of striking
beauty, corals of amazing variety and
colour, and butterflies of iridescent hue
appeal automatically to most members
ofour society. Wewould feel a loss ifthey
and the  w i ld  p laces  they  l i ve  in
disappeared. Many Australians wish to
conserve the plants and animals of their
country because ofpride in their natural
heritage.

ECOLOGICAL COMMUNITIES
It isvital thatwe identify and conserve

threatened species, but even more

alarming in the long term isthe threatto
who le  eco log ica l  communi t ies .  An
ecological community is an integrated
assemblage of species that inhabits a
particular area in nature, Together with
physical and chemical factors such as
soil, water and nutrients, they form
ecosystems. The boundaries of ecological
communities may be sharp and easy to
define, such as for those communities
that occupy a spring, cave or freshwater
wetland, or they may be more diffuse,
such as where a woodland community
gradua l ly  changes to  a  g rass land
communi ty .  L ike  spec ies ,  some
ecological communities have also been
placedat risk. Forexample, LakeToolibur,
east of Narrogin, is the only remaining
example in the southern Wheatbelt of a
u,etlandwith extensive thickets of living
swamp sheoak (Cosuarino obesa). This
was one of the main types of inland
freshwater wetland in the South West
before clearing for agriculture resulted
in most inlandwetlands becoming saline,
leading to the death of the vegetation
and the species that depended on it.

Species cannot survive in the wild
unless they are part of a functioning
eco log ica l  communi ty ,  so  spec tes
conservation will failunless it goes hand
in hand with community conservation.
fuwell, the onlywayto conserve thevast
majority ofspecies that are undescribed
or poorlystudied lies in the conservation
of ecological communities. Ideally, we
should be managing ecosystems, not
species; at presentwe are having to target
individual speciesbecause of emergency
situations. More emphasis needs to be
placed on community and ecosystem
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management  pract ices,  and those
followed currently by Europeans may be
quite different. It is these changed fire
regimes that have threatened some
species and communities. For example,
frequent, extensive or ill-timed fires rn
r€mnants may promote the spread of
introduced weeds to the detriment of
native species. In turn, this may allow
introduced predators to prey more easily
on species whose shel ter  has
disappeared.

Although introduced species have
played a key par t  in  the economic
development  of  Austra l ia ,  many
introductions have also had significant
environmental impact. Australia has a
large number of introduced mammals,
birds, fish, an introducedtoadand several
introduced invertebrates that have
caused, or have the potential to cause,
habitat destruction and modification, and
extinction of native species. Introduced
herbivores that have become wild and
caused s igni f icant  envi ronmenta l
degradation include rabbits, goats, cattle,
buffalo, pigs, donkeys, horses and camels
(see 'Vandals in a Vulnerable Land',
LANDSCOPE , Sprlng 1990). Introduced
rats hav€ caused the loss of small
mammals, reptiles and birds on islands,
and t\,\,o introduced predators, the cat
and the fox, are now abundant and a
major threat to many native animals
(see'MasterlyMarauders', LANDSCOPE,
Summer 1992-3).

Environmental weeds (from overseas
and other States) have replaced and are
replacing native plants over wide areas
of Western Australia. Examples include
the invasion ofexotic grasses into many
areas ofremnantvegetation in the South
Westand the invasion ofthe annual herb
Ward's weed lCarrichtera onnua) over
much of the Nullarbor Plain. Such
introduced plants can pose a double
threat, both displacing native plants and
eliminating native animd species that
are notadapted to using them for food or
shelter.

Introduced plant diseases pose a
serious threat in some areas. More than
1 000 plant species in the South West,
including most species of Banksia,are at
risk from the root fungus Phgtophthora
cinnamomi and other Phutophthora
species. It is not just plants that are at
risk; a Phgtophtho,"a infection can
destroy habitat necessary for animals

and non-susceptibleplants. Forexample,
in some places the death ofmost nectar-
producing plants leads to the loss of
nectar-feeding animals (see 'Possum in
Perll', ANDSCOPE, Autumn 1992).

Freshwater habitats have been
substantially altered by drainage, infill,
dredging, damming, flow regulation for
irrigation, eutrophication and other
pollution, salinisation, de-snagging, bank
modification and flood mitigation. In
1964 itwas estimated that more than 75
percent ofwetlands on the Swan Coastal
Plain had been lost and there have been
similarly dramatic reductions inwetlands
throughout Australia since European
settlement. Some habitats, such as
mountain tops, caves, springs and
freshwater swamps, are very restricted
in extent and their associated specres
and ecologica l  communi t ies are
par t icu lar ly  vu lnerable to  habi ta t
disturbances.

Many marine and estuarine habitats
have been e i ther  destroyed or
substant ia l ly  a l tered.  Growing
urbanisation and coastal development
results in aquatic habitat degradation
through, for example, pollution from
stormwater runoff and sewage disposal.
Manyimportantfishnurseryareas,such
as mangroves and seagrass beds, are
adversely affected by human activity. With
increasing urbanisation and a rising
human population, pressure on coastal
zone habitats, both terrestrial and
aquat ic ,  can only  increase unless
carefully managed.

HUNTING AND COLLECTING
Hunting has not been a major cause

of  ex t inc t ions  on  the  Aus t ra l ian
mainland, but on islands, where the

I Nutrients washing inlo waterways can
I cause algal blooms and the loss of
I nature conservation values. f ish
production and recreational dollars.
Photo - Jiri Lochman

trusting nature ofbirdlife makes species
vulnerable, four species and three
subspecies of birds have been hunted to
extinction. In the sea, manywhaleswere
hunted to the edge of extinction. In
Australian waters, southern right whales
were exploited to such an extent, that by
1840 they were no longer seen in areas
where they were once abundant. Seals
suffered similarly from harvesting, which
was an  impor tan t  indus t ry  in  the
settlement of southern Australia.

Illegal hunting, fi shingand collecting
for trade still have the potential to cause
extinctions of endangered or localised
species. For example, illegal collection
of plants for the wildflower trade or for
horticulture could cause extinctions, and
poaching ofcockatoos and parrots often
destroys nesting hollows. Hunting of
migratory species in neighbouring
countries and seas threatens populations
of some species in Australia, such as
marine turtles.

It is often a combination of factors,
rather than a single factor, that may
finallytip the scales againstsomespecies.
For example, smaller wallabies, such as
the woylie, are more vulnerable to
introduced predators if a fire opens up
their habitat, but does not also regenerate
it, and populations that are fragmented
by habitat clearin6l or degradation are
morevulnerable than those that are not.
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Wildfires are sgnonamous uith
W tem Australian summer' but uhat
can be done to lasen the threat to life
and propertg? Lachlan McCaw
discusses the problem on page 49,

Daisies belong to the Asteraceae
familg, one of the world's largest
families of llouering plants. Staanne
Curry presents some of them in
'Delightful Daisies' on page 41.
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Aborigines haue eked out a liuing in
the harsh Westem Desert region for
thousands of Uears. Their intimate
knowledge of the desert is helping
sciqntists leam more about its plants
and animak. See 'Agging Stick and
Desert Dwellers' on poge 10.

'Rainforests and Bats', on page 34, tells
the stora of the recent LANDSCOPE
Exoedition to the Mitchell Plateau.

Can images from space help locate
desert mammals? See 'From Buckshot
to Breakauags' on page 23-

ARBoR DAY POSTER COMPETITION .................. 46

Cape Barrm geese liue on the islands
and rocks of the Archipelago of
Recherche. A few geors ogo their
numbefi aryeared aery lou and their
suruiual uas in doubt. Houew\ a
recent surae| of the islands has
brought good news with a marked
incaease in the bfud's population.

The illustration is bU Philirya
Nikulinsky.
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