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Fig. l .  The i 'ay in which managers might somet irnes . 
conclude

tha t  eco log i ca l  r esea rch  i s  ca r r i ed  ou t  ( o r i g i na l  by

S .  B r i g g s  ) .

and the laws the process are well un-
derstood. Iu ecolory such a level of predictability
is not possible because of interacting species or
system components, environnental vadability and
the general level of complexity confronting the
ecologist, Ecologists have spont a loug time sear-
ching for a theoretical basis for making such
predictions, but it may be that more limite d
theories relevalt to particular systems or subsys-
tems will be more productive (e.g. Oster 1981;
May 1986).

Ecolog5r has however developed a broad
theoretical framework which helps to put some
order into the apparent chaos. This relies on a
hierarchical arrangement of levels of organiza-
tion, ra:rging from the individual organism
thro"sh populations, communities and ecosys-
tems to landscapes and finally the entire bio-
sphere (Table 1). These different levels of or-

have distinct sets of processes which
operate mosdy at a certain level and theoretical
concepts have been derived for each level. Thus,
for instance, at the community level ecologists
have developed the concepts of niches a:rd food

webs to formalize the intenelations between
species in any grven assemblage, while the con-
cepts of stability, resilience and succession deal
with community change and response to distur-
bance. These general concepts can be widely ap-
plied; niches and food webs can be studied equal-
ly well in the desert or intertidal zone. Concepts
such as population growth and regulation, srrcces-
sion and hydrologic cycles are also c€ntral to
management decisions. It is impossible to
manage a species without some consideration of
its population processes.

A potential problem involved in the transferring
of ecological concepts to maragement is that
ecological and managerial units do not always
coincide, especially at larger scales (Table 1). It
may be relatively easy to define an individual
population and treat it as a management unit.
However, nature reserve boundaries seldom fol-
low natural community or ecosystem boundaries
(e.g. Newmark 1985; Schonewald-Cox & Bayless
1986) and landscape ald regional units are often
the responsibility of several different authorities.
There is an increasins awareness of the need to
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concept is now implicit in the development of
more ratiotral fishing policies. The concept of
multiple stable states has also been used to ex-
plain periodic outbreaks of pests such as spruce
budworm in Canada (e.g. May 1.977; Moss 91 4!.
1982), and to develop more rational use of her-
bicides.

A theoretical analysis of the Antarctic ocean
ecosystem is also leading to an understanding of
changes brought about by whaliag and is central
to the development of an ecologically souad
policy on kill hawesting (May 91 al. 1979; Laws
1985). The history of whaling has been one of a
total rejection of the maximum sustainable yield
idea in favour 6f I'miningi' for maximum im-
mediate profit (Cherfas 1986) with the result that
the bigger whales suffered dramatic population
declines. An a.nalysis of the Attarctic food web
indicates that the decline in krill consumntiou
due to reduced numbers of large whales bas 

-been

compensated for by an increase in consumptiou
by smaller whales, seals and birds. Aa araument
for krill harvesting by humans has been-thar it
*ou16 simnly mop up the surplus not utilized by
the larger whales, but it seems likely that this

Faguc Jl. Htdr&.al suoccision and tbc zonation_ aaound a htc. A, zonc of fiolling aquatics;B, rootcd acqunrics; C, rceds*amp; D, xdgemanrr; f, fcn<a.rl F,-niixli icioprryric woootand.
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surplus is largely illusory. Any increase in harvest-
ing may therefore alTect the rate of population
growth of the now rare larger whales. Without an
ucderstanding of food-web interactions such
problems could go un:roticed - it should be aoted.
however, lhat a huge amount of empirical data
was also needed to reach these conclusions.

PROBLEMS IN ECOLOGICAL THEORY
A lthough the theoretical framework in Table I

I-lcan be applied widely and the previous sec-
tion has indicated that theoretical considerations
can be helpfirl in management, there is still nuch
debate over many more detailed ecological con-
cepts and the relative value of different theoreti-
cal approaches. This debato makes the applica-
tion of theory diffrcult: how can a manager take
theoretical aspects into account when the
theorists are bickering amongst themselves about
which theories are correct? Discussion in science
is, of course, healthy and necessary but much of
the theoretical discussion in ecolory often has lit-
tle obvious relevance outside the seminar room.
Johnson & Bossert (1980) suggest that rnaragers
find theoretical approaches "faddisll speculative
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The whole conceptual framework for succession
has also undergone radical change in the past 20
years, with a move away from the original ideas of
the community as a "superorganism" ald of
climatic climaxes (Clements 1928; see Miles
1979). However, old ideas die hard, and it is dif-
ficult to find a modern textbook which does not
include major sections on Clements' ideas. The
persisteace of Clementsian ideas had a signficant
effect on how research was carried out. M.B.
Davis suggested that in the United States, "We do
not know what the virgin vegetation of the
pioneer days was like because all the ecologists
were so busy looking for uon-existing climax that
they forgot to record what was actually growing
there" (quoted in Colinvaux 1973). Later ideas
have also stayed beyond their usefulness. For ex-
ample, Odum (1969) produced a list of 24 trends
in ecosystem properties that could be expected ia
the cou$e of succession. This list is still widely
quoted despite the fact that many of the expected
trends are now known to be wrong or at least not
general.

Theoretical misconceptions, or theories put for-
ward without adequate supporting data can
present problems for uvlnagors. Further, the rela-
tive youth of ecolog5i as a science means that its
theoretical framework is still evolving and the em-
phasis of debate is constantly changing. Factors
not considered important (or not considered at
all) 20 years ago now occupy a central place in
much research. An example of this with impor-
tant manag€ment implications ca.n be found i-rr
the Australian arid zone. Ross (1969) put for-
ward an outline for an "integrated ecology of arid
Australia" and Iisted the major components of the
systen. Nowhere in the paper was fue men-
tioned and yet now fre is considered one of the
major influences in the arid zone (e.g. Saxon
1984; Griffin & Freidel 1985).
This example is symptomatic of a moro general

change in the way natural systems are viewed.
Traditional concepts are often based on the as-
sumption of equilibrium, and in fact many current
models still contain this assumption, if only be-
cause it makes the nathematics easier. But is is
becoming cleal that real systems often have non-
equilibrium dlnamics, ard this dramatically alters
the management approach required (e.g. White
& Bratton 1980; Mooney 1984; I-ewin 1986).

ISI-AND BIOGEOGRAPHY AND
CONSERVATION
E'tew areas of ecologyr openly admit to haviog a
r''theory", but island biogeography is one, and
island biogeographic theory has been applied to
the problems of natue reserve design and selec-
tion. It is worthwhile exploring this in some
detail, especially since this is an area of great
potential interchange between theory and prac-
tice.

Wilson & Willis (1975) produced a series of
"geometric rules of design of natural preserves,
based on current biogeographic theory" (Fig 3) in
which they suggested that certain sizes, shapes
and configurations of reserves would result in
lower extiaction rates. It should be noted that
the authors provided no data on which their rules
were based, ald in fact their hypotheses had been
previously rejected for publication in both
Science and Bioscience (Willis 1984). The book
in which their work was published was later
criticized as "a most frustrating volurne in its lack
of data and supporting evidence for hypotheses
presented" (Peet 1976). Despite the rather shaky
foundations for the ideas, Wilson & Willis (1975)
put them forward as recommendations to plan-
ners and managers of natural parks and other
natural preserves, a:rd these recommendations
were subsequently adopted by IUCN (1980) as
guidelines for reserve selection. Considerable
debate has followed on the use of island
biogeographic theory in conservation (reviewed
by Soule' & Simberloff 1986; Boecklen 1986), but
its incorporation into the World Conservation
Strategy led Simberloff & Abele (1984) to con-
clude that "a theory even a partially discredited
one, can inpress non-experts".

Details of Wilson & Willis' scheme have also
been adopted elsewhere. For instanc€, the Con-
servation Strategy for Western Australia states
that ,,Conservation corridors are irnportant for
the maintenance of representative systems of
flora and fauna, especially in regard to migratory
fauna" (SCSWA). This certainly represerts a use-
ful guiding principle, but it is only really a work-
ing hypothesis and the actual database on which
it rests is very small (e.g. Forman & Baudry 1984;
Dendy 1987). Many authors have suggested that
corridors must be important for wildlife (e.9.
Saunders 1986; Bridgewater 1987), ard they cer-
tainly have a usefi function in other ways such as
providing windbreaks. Current research in the
W,A. wheatbelt by D.A. Saunders and co-workers
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failure to meet the goals of cousewation. Thus
ecological concepts such as succession, nutrient
dynanics and so on should have a central place
in managenent decision. Most management
decisions are based on ecological theory even if
the manager does not realise it because the prin-
ciples are so deeply ingrained. However,
managers must also realise that curent theoreti-
cal development may have major impacts on their
activities. The releva:rce of detailed ecological
theory may be diffrcult for the manager to assess.
I suggest that ecologists need to point out clearly
the empirical base on which their ideas are
founded. A major problem at th€ moment is that
it is very difficult for the non-e4pert to assess the
status of a "theory'' - i.e. is it just a good idea or

has it been rigorously checked against the real
world? In general it seems that there is no sub-
stitute for good empirical data for the formula-
tion of either theory or management decisions.

There is a need for greater cooperation between
researchers and managers so that theoretical
developments can go hand in hand with practical
requirements (e.g. Hopki"s & Saunders 1987).
Walker et d. (1978) suggested an approach in
which key ecological questions a:rd key manage-
ment questions are formulated in parallel so that
research can be designed accordingly (Fig. 7).
They also suggest that "Research effort would be
canied out simultaneously at a fundamental re-
search and management-oriented level. The two
are intercouected and the develooment of each
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