
HUMAN ECOLOGY.WHAT DOES IT MEAN?
By R,. O. Slatyer, Professor of Biology, Research

School of Biological Sciences, Australiall National

University. Canberra.

Ecology is the stucly of organisms in relation
to their environment; it deals with the environ-
mental requirements of single species and with
whole populations or communities, with the way
in which organisms influence, and are influenced
by their environment, and with the way in which
organisms interact with one another.

Man ls an organism, so human ecology is con-
cerned with man in relation to other organisms
and to his environment. Because of the com-
plexity of the human environment, which is so
strongly influenced by man's own actions, l-Iuman
ecology has many facets, and individual anthro-
pologists, sociologists, and psychologists, as well
as economists and biologists, have distinctive
views as to what human ecology means.

In this articie I wish to discuss fi.rst some gen-

eral ecological principles and phenomena, then
to look at man in relation to the ecosystems he
occupies and which sustain him, and flnally to
point out the changes which are needed in his
attitude to the environment in the interests of
his long-term well-being as a species. To me
this is the overview of what human ecology really
means.

EcologA (Lnd enuironment
A primary feature of l i fe on earth is that

organisms do not exist ln isolation; instead' the
entire biosphere is composed of a range of eco-
systems, each of which contains a number of
species and a number of micro-environments,
with each species tending to uii l ise and occupy
an environmental niche more efiectively than its
competitors, and the whole assembiage of species
tending to cohabit in a manner that provides a
high degree of internal self-regulation A forest,
or a lake, provides examples of typical ecosystems,
but the scale can vary widely The entire bio-
sphere constitutes the earth's ecosystem

A primary feature of an ecosystem is that it
tends  lowards  se l f - regu la l ion .  So la r  energy  is
absorbed by the green plants to provide, through
photosynthesis, the basic energy input. Plants
aiso absorb water and mineral nutrients from the
soil. The plant components thus produced are
then passed through a food chain, in which the
init ial products are eaten by herbivores, herbi-
vores by carnivores, carnivores by other carni-
vores, and so on unti l decomposer organisms re-
turn the organic wastes and the remnants of the
organisms in the food chain to the soil, in a form
that enables their re-absorption by the green
plants.

In most natural ecosystems, therefore, there
tends to be no net production-in the human
sense of a net harvest of materials. The solar
energy absorbed and stored by the green plants
is gradually consumed by metabolism through
the food chain and dissipated as heat. Thus
there is a flow of energy ihrough an ecosystem,
starting from solar energy, passing through suc-
cessjve forms of chemical energy-at each stage
some energy being lost as heat- unti l i t is all
dissipated. Associated with this flow of energy
is a cycling of nutrients through food chains so
that the ecosvstem as a whole tends to be bal-
,,nced and self-contained.

The stabii ity of an ecosystem, its abil ity to
adapt to invasion or catastrophe without major
change, is largely a matter of its diversity. In
turn, this is largely a matter of the rate of
nutrient cycling, or the rate of energy flow. An
ecosystem with l itt le diversity is vulnerable to
invasion and, especially if energy flow is slow,
is often unable to adapt to the change, at least
without a period of marked instabil ity. The suc-
cessful invasion of Australia by rabbits is a good
cxample of l imited species diversity in Australian
ecosystems. The abil ity of rabbits to compete
lavourall ly with other herbivores for forage, and
the absence of effective predators, meant that
the rabbit numbers increased dnmatically unti l
in many areas competit ion for food, between rab-
bits themselves, was the main iactor l imiting
their numbers. The successful invasion of Queens-
land pastures by prickly pear is another example
of inefiective competit ion and the absence of
suitable animals in the food chain to consume it.
Fortunately, the absence of p:ed'ltors of the insect
Cactoblastis, introduced to control prickly pear,
meant that this insect could control it efiectively
and the existing ecosystems, perhaps enlarged
by these two species alone formir' lg another loop
in the food chain, returned to a degree of stabi-
Iitv.
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Lhe biosphere as a whole. Not only was his capa-

c l l v  ro r  ma jor  cnange l lm i ted  by  h ls  musc le  power

u"i ,"ut of hrs domesticated animats, but his

ifumbers were still so small that there was always

more tand over the next hill or in the next valley'

Mair the herder-cultivator was therefore able'
j. i  not to l ive an ecological role as lully as man

[he hunter, at least to avoid his large-scale

"rruiaott*"t-tiur change, although his low numbers

rvere the main factor responsible Even so' he

llarelv managed to match food production against

rncreasing numbers, as periodic famine in peasanr

u*il"urt"iui systems, even today, testif les; thus

ln" ecological terms, he was stretching the capa-

citv of his ecosystems.
i 'he story of man the technologist is, in most

respects, simply an extension of man the farmer'

H;;;u";, wiin tne industrial revolution, man's

unifity to harness power to his needs meant that

ln" ii"pu"t of his activities on the environment

increased tremendously.- 
To my mind, this impact has two main, closely

linked,;spects. The first has been the dramatic

ana continuing increase in man's numbers as his

capac i i y  to  man ipu la le  agr icu l tu ra l  ecobys tems

fori lood production. and his control over human

ola"ua", nuu" increased. The second has been

the development of a great diversity of human

activit ies, human demands, and human products'

in,t. t'tot only has population itself increased

raDidlv, but the demands for each human being

toi taiiors other lhan basic food needs have also

been increased. Man the technologist expects'

not merely to survive, but to enjoy a soclo-

economic lnfrastructure which provides trans-

Dortation, education, housing, recreational space'

and manY other cultural facets'
To satisfy these desires and needs' man has

affected the environment both directly and in-

Cirectly. In a direct sense, his mechanical acti-

vitv-in conslructing cities, highways, and cams'

ani in soil cultivation and mining-is the most

striking and obvious. Indirectly thoush the other
producis of modern lechnology are also of greaL

importance as agcuts of change
i t t  th " . "  ac t i v i t ies ,  man the  techno log is t  has

attempted to ignore the capacities and charac-

teristi;s of his ecosystems. The agriculturaL eco-

svstems in which he produces his food have been

riill further removed from stability He has

loaded them with the products of chemical tech-

notogy, tninking only of maximizing food yield

irom" a tew species. In the process, the nutrient

and non-nutrient chemicals (ferti l isers, pesticides'

weedicides) which he had added have had reper-

cussions far beyond the ecosystems to which they

were applied.

In the ecosystems in which man has built his

cit ies he has also added vast quantit ies of nutdent

and non-nutrient compounds-both domestic and

industrial wastes. These, too, have affected

regions far greater than the areas where they

were dumped.

Dead fisir line the shole in an ar'ea where man is
making dramatic changes to the natural envilonment

The impact of these changes on the environ-
ment as a, whole is nov/ beginning to l le appre-
ciated. Ever since his appearance on earth,
man has attempted to exploit his local environ-
ment for his own ends. In a sense, all organisms
have done this, whether deliberately or not. As
long as man used natural methods and the power

of his own metabolism for this exploitation, and
as long as his numbers were low, there was litt le
likelihood of the changes he induced affecting
more than his immediate environment-and his

early attempts at exploitation were sti l l  essentially
conservative, in the sense that they preserved

the basic diversity and character of the environ-
ment. Now, however, the situation has gone full

circte: man is so abundant and so powerful that
he is char' lging the p'roperties of the entire bio-
sphere .  The ra la  o I  chanq '  i s  la r  s rea ter  than

occurred even during the great transitions from

one geological epoch to another. Clearly this

trend must be reversed.

EcoIogA and, Man

What are the solutions to this collision course

between man's numbers and demands on the one

hand, and his environment on the oiher?
It is clear that the goal of "the greatest good

for the greatest number" is impossible to achieve'

Despite the bliss that this phrase may conjure

up in some people's minds, even man cannot

Photo by courtesy W.A. Newspapers
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