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passion for invertebrates or micro-organisms,
even though vertebrate animals and vascular
plaots camot exist withoul lhem.

The second argument is based on aesthetics:
other species should be preserved because of
their beauty, symbolic value or intrinsic interest'
Kalgaroos, numbats, wildflowers of striking
beauty and butterflies of iridescent hue seem
automatically to appeal to most members of our
society, and we feel a loss if they are not around.
However, most of the vital linls in the food webs
of ecosystems are not obvious to most people and
even if they are drawn to people's attention they
do not appeal because they are small and insig-
nificant.

The third argument is based on economics: the
unique Australian fauna and flora attracts
tourists; plants and animals provide all our food;
plants, animals and micro-organisms provide
medicines and drugs; plants provide perpetually
renewable sourccs of fuel wood for building and
many other products. Any examination of the his-
tory of human utilization of wild animals and
plants will show that so far we have utiliz€d a
minute proportion of the potential tlat exists in
natue. Many biological resources may assume a
value in the future. Sometines something that
has been considered "useloss" suddenly becones
"usefirl", e .g. tinber ftom marli (Eucafufrls
calophylla). Cleady, extinctions reduce our fu-
ture options. Udortunately, such arguments
often seem to hold little value when weigled up
against the often short-term economic benefits of
a najor development Project.

Another dilfrculty with economic arguments is

that they are often impossible to quandry to
economists who usually view l0 years as being the
maximum period for economic planning.

The final argume ' probably the most impor-
tant, is also the most difficult to sell to the
general public because it involves indirect
benefits to mankind; it is that other specios are
vital components of ecosystems that provide
hunanity with indispensable free services: the life-
support systems of our planet' Life-support ser-
vices provided include tho orygen we broathe, the
mainteaance of the quality of the atmosphere, the
control and amelioration of climate, the regula-
tion of freshwater supplies, the generation and
maintenance of soils, the disposal of wastes and
cycling of nutrients, the control of pests and dis-
eases, tho pollination of crop plants, the direct

supply of food and the maintenance of a genetic

store ftom which we can benefit in the futu(e.
Do the rarer components of ecosystems make a

significant contribution to the provision of life-
support systens? Rality is a fr:action of species
diversity. The usual situation is that, at a given
locality, a few species are commorr and most
species are rare. The few comnon species that
perform most of the ecosystem functions are
often termed "keystone species". Some biologists
argue that conservation action should bo aimed at
keystone species ratber than at rare species;
however, rare species may play important ecosys-
tem roles too, which are difficult to detect until a
species disappears (e-g. pollination).

A review of whether rare species are worth con-
serving from a life-support sorvices - ecosystem
function point of view needs to examine why
some species are rare (Main 1982). Rarity is
caused by a variety of "lirniting factors" - physical
factors like clinate, soil or nutrient availability or
biological factors like predation, parasitism' food

availability, fecundity, etc. What if liniting fac-

tors change? Clearly, relative abundance of
species in an ecosystem may cha.nge also and
other limiting factors then become important. A
local example of this is provided by the studies of
fox predation on rock-wallabies by Kinnear 9! al'
(1988). When predation pressure was removed
rock-wallaby populations increased rapidly until
other limiting factors such as food availability con-
trolled overall population numbers.

In time, limiting factors affecting species abun-
danco in ecosystems change, either naturally or
because of hunan interference. If ecosystems are

to adapt and evolve then rare species must be
protected since some of them may be the keys-
tone species of the future. Change in the near fu-
ture may be rapid because of the climatic changes
that will probably result from increasing levols of
carbon dioxide and other pollutants in tho atmos-
ohere.

Managing for Sustainable Utilization. The con-
cept of sustainable yield is easy to understand
when applied to species of considerable
economic value, whether they be jarrah or karri

trees for timber, runa or western rockJobsters for

food or duck for hunters. It simply means har-
vesting the species at a rate that is sustainable,
rather than allowing overharvesting with a resul-
tant loss of the resource.

Sustainable utilization is a concept that applies
to ecosystems and the biosphere as a whole. The
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State Conservation Stratesr for Western

Australia (SCSWA) of 1987.
The objectives of the WCS are:
1.To maintain essential €cological processes

and life-support systems
2. To prtserve genetic diversity
3.To ensure the sustainable utilization of

species and ecosYstems
Within the SCSWA are several key Strate$/

Dhections that are Paticularly relevant to our

workshop. These are presented below in the
sane order as listed in the Stratery with some

comments about our role as researchers and

manaqers,
I.NiPROYING THE CAPACITY TO MANAGE
"Foster an environmental ethic throughout all

sectors of the communitY."
"This is the most important aspect oI the State

Strate&t,.. Inherent in achieving this ethic is to

developl
(i)"a sense of stewardship for our environnent

and natural resourc€s as a whole, |rot just those
within conservation areas;... and

(ii)a wider exposure to and understanding of the
concept of sustainabilitY;..."

Clearly we must be able to demonstrate that we

apply these principles ltl our own work i[ we are

to inlluence others. We should commit a Propor-
tion of our resources to fostering an environmen-
tal ethic in the public and ensure that all our

educational and interpretative material promotes

development of an environmental ethic. For ex-

ample, we sbould ensure that our Departmental
journal "Landscope" promotes the development'of 

an environmental ethic, and prese s nothitrg

that promotes the opposite view. Our commit-
menf to public participation in planning and

other facets of our work, such as setting research
priorities, will also help foster the development of
an environmental ethic. This do€s not mearl we

should react to every pressure group, but it do€s

mean that we should react to broad public views

as much as possible. We should also be involved

in shaping public views through education.
"Emphasize the contribution of the environment

to our way of life"
We should comnit a proportion of our time to

educating people about the dangers of extinctiol
and environnental degradation, particularly in

relation to the role of living things in providing

life-support systems. Many envhonrnental scien-

tists and nalagers are committing themsslves to

the principle of an "ecological titho", i.e. commit-

ting at least lOVo of theid time to euvironmental
education. Educating people about the plants,

animals a:rd environments in Parks, Reserves and
State Forests is an important ffst step to helping

them gain an understanding of wider environmen-
tal problems. tr my view, recreational guides like
"Beatirg About the Bush' should present more

educati-onal material. We should also emphasize
the contributions reserved lands make to our way
of [fe, e.g. the water catchment functions of State
Forest.

"Develop a conserver approach in the use of
resources"

Here, too, the best approach is to set an ex-
anple and promote relevant education in order
to confice others. Management Plans ale an in-
portant method of promoting a conserver ap-
proach.

"Recognize the affinity of the Aboriginal culture
with the natural environment"

We have made a start to developing cooperative
management programs for land tiat has both na-
ture conservation and Aborigl"al significance.
Much more needs to be done. Such programs

will be of enormous benefit if we ate to manage
most of our remote resefles.

"Plan to meet the consequences of changes to

climate"
"Continued ises in levels of almospheic carbon

dioxide and other gases tl'hich nap heat are

predicted to begin fficting our climate inqeasingly
over the nut few decades. Early plannin& especiQl-

Iy for the coostal mne as sea level ises' will

mitigate the economic and enircnmental costs."
As far as biological resources are concerned the

oredicted rise in sea level is far less important
ih- th" possible clinatic effects, which are

oredicted to include increasing aridity in the

iouth west. One possible way of planning to

mitisate climatic effects on flora and fauna is to

defiie those areas that are likely to be refugia

and ensure that they are reserved and managed'
"Integrate land use management and monitoring

on a regional basis"
Monitoring of ecosystems, both in relation to

natural fluctuations iq abundance and in rolation
to the effects of matrag€ment practic€s, is in its in-

fancy in WA. CALM is developing a stratogy
and will work out ways of inplementing it in the

near fufure.
"Develop and regulady update inventories of

natural resources and processes, required for

rogional pl.n"ing and management"
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an efficient way of reporting the state of that part

of the environment entrusted to our care'

THE FUTURE
rnhe souD of peopte at this workshop repre-
lr"of, u'"to.t-seition of the sciertists aod

manaqers associated with the natural biological

r""o,li"". of West€rn Australia' I believe that tho

"Lul"og" for us is to ensure that we and our col-

leagues"develop and maintain a strong biological

backgrouod and a coomitment to oature conser-

vatioi. Otherwise, the managsment of biological

resources will be superficial, concerning itself too

much with people-isiues like hazard reduction for

tie protection-of adjacent property, rather than

dealing with important but complex issues -like
the mlagement of ecosystems. Protection of ad-

iacent lands is important, sirce coDservation rs un-

iiketv to succeed if there is local opposition to it;

the challenge is to convince local communities

that they bene{it from biological resouce manage-

ment and to develop joint arrangements that

Drotect all bterests.
Perhaps one way of measuring the state o[ the

environment in relation to our capaqty to

manage biological resources is to work out what

orooJflioo oi cer-ut resources are actually

spent on effective tesearch and biological manage-

ment and then see if the proportion hcreases

with time.
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