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reseation, resource production or simply for the
protection of particular human values, should be
fumly based on scientific principles, ie, "ecologi-

cal theory'. Setting asido for the mome the
problem that few people actually uaderstand
what is meant by the term "ecological theory",
there is a fundamental dilemma in this thesis. On
the one hand, the ecosystems we manage are
enormously variable and inpossibly complex and
the amount of our scientific knowledge is scanty,
while ou the other hand" we cannot stop the
clock! On all sides, society is intervening in
natural processes, harvesting native plants and
animals, and altering landscapes. We camot
simply order all this to stop, on the grounds that
we do not know enough. In any case, even a "do

nothing" policy cao represent an artificial iater-
vention. Most diffrcult of all is the question of
scale of resolution - there is alwavs a level of un-
certaiaty to which research has not yet penetrated
- and no matter how much we seem to learn,
there is always more we do not know. I can think
of few cheaper targets than the adequacy of our
scientific research, arrd therefore the basis of out
management- There have been recent attacks on
this score from such poiats on the critical
spectrum as the Southwest Forest Defence Foun-
dation (Anon 1986) and the Chief of the Division
of Forest Research in CSIRO (Landsberg and
Parsons 1984).

The fact is, of course, that we can never know
"everything". We may never even know "enough"

in some situations, such as the massive perturba-
tions associatcd with mineral sand mining in
kwongan, or bauxite mining in the jarrah
(Eucafunts maryinata) forest. Nevertheless, we
are not helpless, nor should we be professionally
inrimidated in this situation. There are six steps
we can take to maximise the scientific validity of
our management, and to minimise ecological
mishaps.

1.We must continue to maintain a strong re -
search effort in conservation and land manage-
ment. That is critical to our survival. We must
also support the research efforts of others in
relevant fields.

2.We must focus research effort onto the most
serious problems. These are where the basic ele-
ments of the ecosystem (air, water, soil) are being
degraded, where species or communities are
threatened with extinction, where we need to en-
sure the sustainability of harvested natural resour-
ces, and where there is an opportunity for

econonic benefit.
3.We must have effective mechanisms for con-

stant review and updating of the four basic ele-
ments of our management system. These are:

i)reserve location and adequacy;
ii)policy statements;
iii)management pla.ns; and
iv) operational prescriptions.

These elements should be reviewed and revised
on the basis of the latest research findilgs, and
the results of systematic performance and ecosys-
tem monitoring.

4.We must continue to seek to oppose (or
defer) interventions in ecosystems where the out-
come is uncertain, and to encourage research ef-
fort by the proponents.

5.Wherever possible, "control areas" must be set
aside, characterised, and looked after.

6.Wherever there is uncertainty, the "experimen-

tal management" approacb, iavolving the setting
up and testing of working hlpotheses, must be
adopted.

This approach may not satisfy the stornest
critics of our research inadequacies. It will
probably not prevent an occasional mishap, but it
is a professional and positive approach to. the
dilemma of having to manage with a permanently
deficient data base, a:rd provides constant oppor-
tunity for improvement and refinement of opera-
tions.

Before leaving this subject, there are four impor-
tant points I would like to add.

l.There can be a wodd of difference between
scientific theory and scientific fact. Like any
manager, I am wary of theories which have not
been thoroughly tested or which do not appear to
gel with what I actually see on the ground. A
good example of this was the theory of the hot
fires-legumes-dieback interaction in the jarrah
forest (Anon 196). Despite the fact that it was
rapidly superseded by the impeded subsoil
drainage theory, the "hot burns cure dieback"
story became a popular fad and still turns up to
haunt me, in scientific publications (Raison et 4!.
L984), in letters to the editors of newspapers and
even ia my daughter's high 5slool biology class
uotes.

As Richard Hobbs has pointed out (this publica-
tion) the field of ecolory is huge and the science
is inexact. Both researchers and managers must
therefore be constantly on the alert as to what is
fact and what is idea. Substantial changes to
policies, maaagement plans or prescriptions
based on the latter may not be progressive.
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up to field level demonstration trials. These
are best orgadsed as collaborative projects be-
tween research and operations staff. They are
designed to ensure proposals can be properly
evaluated for cost, practicality and safety, and
unexpected consequences-

4.Research scientists must pafiicipate in the
initial trrining of operators and in eady in-
plementation. This ensures their rapid atten-
tion to teething problems and avoids serious
misinterpretation. It also highlights the areas
where research is incomplete. It is a respon-
sibility of research directors to plan for each
scientist spending part of his/her time on this
work, even tho,,gh it will be at the expense of
more research,

S.Research scientists must contribute to sub-
sequent reviews of procedures and prescrip-
tions. This ensures the incornoration of their
most rec€nt fildings and allows researchers to
experience flrst-hand the problems a'rrd con-
cerns of managers.

Unless these steps are systematically followed,
research findings will languish, or worse, be mis-
applied.

Clearly, such an approach is generally more ap-
plicable within an agency like CALM than it is,
for instance between a researcher in CSIRO and
a manager in CALM, but, this is not always true
ard depends on the problem and the approach.

Research-onerations liaison. This must be faced
positively and must be actively managed if it is to
occur properly. The mechanisms are familiar
(seminars, field days, newsletters, workshops, pub-
lications, technical demonstrations, policy meet-
ings) but the will to make the time and effort is
often lacking. Unless there is a detennination to
have effective liaison, it can lapse. This may
mean producing a forun for such interaction to
occru, or at least be initiated and this workshop is
aln example of this approach.
I also emphasise the importance of social inter-

action and of sharing the fun of the job.
Friendship is a very powerful positive influence,
but again, it is something which does not just hap-
pen, it must be worked at.

In this section I have talked about how best to
integrate research and operations, because not
only will this irnprove the staldards of ecological
management, but will ensure best use of scarce
human resources

I now want to turn to my final point. Without a
vision, ie, a clear and positive idea of where we
wa to go in the field of ecological management,
progress can only be slow and haphazard.

THE VISION
f, ndrew Burbidge (this publication) presented

l-l1fis cass for nature conservalion arrd sug-
gested how our management must comply with
the noble precepts of the World Conservation
Strategy. I agree with him and I share these
ideals. However, for goals to be meaningful at
the level of park, reserve, and district manage-
ment, they need to be scaled down from the inter-
national scene, and they need to be given
priorities, in the same way that pdorities need to
be set at the higher levels, eg state, national and
international. The resultant statement of ranled
objectives can then form the futrdamental basis
for the structure of the research progran and for
the allocation of resources for management on
the gromd.

This is the ideal. In fact, it is probably the
greatest weakness in conservadon and land
management in W.A. at the moment. While a
comprehensive statement of objectives is energ-
ing in the Corporate and Regional Management
Plans, no system for allocating priorities has been
developed. There is a major imbalance of resour-
ces (for important historical reasons) and great
social and economic barriers to change. Current
research priorities have largely been inherited
from the agencies that amalgamated to form
CALM each of whom had a more narrow charter
than CALM. Research priorities cal only be
chatrged at a serious cost ia terms of lost hvest-
ments. In many aleas of the State we do not have
the staff or the funds to practice even the most
elemeatary and scientifically valid ecological
management (eg, control of feral animals, or
management of fire). Despite these difficulties, I
remain optinistic. Conservation a:rd land
management h W.A. has two wonderful ad-
vantages over that in many other parts of the
world. Our population is still comparatively
small, and community attitudes towards the en-
vironment in general are improving.

It is also my view that a vision does exist, but is
not yet explicit, and that a system of determining
priorities can be developed 6d imFlemented
even though it will be a gradual process. Until
both these things are done our capacitlr to proper-
ly plaa for the conservation of the biological and
physical resources for which we are responsible,
will be deficient. Our capacity to imolement
management plans on the other hand, is a matter
of community and political prioritieg and is out-
side the scope of this workshop.
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