CHAPTER 1

Perspectives of Human Ecology

Napoleon Wolanski and Maciej Henneberg

INTRODUCTION

Modern human ecology is a transdisciplinary sci-
ence of human populations and their cultures, treat-
ing them as a creative element of ecosystems and so-
cial systems. More than 80 years ago, the term hu-
man ecology was formulated to describe a doctrine
attracting attention to the role of environment in the
formation of human biological and cultural charac-
teristics. It was supposed to provide a new impetus
for geography, that had nearly exhausted its possi-
bilities of describing the world (Huntington, 1916)
and for sociology, which was in crisis (Park, 1921).
Over time, various established disciplines adopted the
term human ecology in somewhat differing senses,
from that of the study of relationships between hu-
mans and their environment. The understanding of
the term in various disciplines was as follows
(Wolanski, 1997):

1. In physical anthropology it was concerned with
the origin and historic distribution of human
populations.

2. Insociology, human ecology was considered to
be the study of the formation of local communi-
ties.

3. Ingeography and ethnography it was concerned
with local cultural specificity including artifacts
produced. This included palaeoethnology as an
archaeological approach.

4. In epidemiology human ecology was related to
the incidence of diseases.

5. In psychology it was referring to human
behaviours in natural rather than experimental
situations.

Terms such as ‘geography as human ecology’ or
‘sociology as human ecology’ were used. With the
advent of social anthropology and cultural anthro-
pology as disciplines broader than sociology and
ethnology, the role of human ecology in social
sciences diminished. Moreover, new theoretical
concepts, for example, in sociology, did not always
agree with the approach considered to be ‘human
ecology’.

Biological anthropology had no need for the term
human ecology or the new doctrine it denoted. In
its essence, after accepting the theory of natural se-
lection and the role played by environmental fac-
tors in forming the variability of human populations,
physical anthropology became synonymous with

what is today accepted as the biological foundations
of human ecology.

It is obvious from the aforementioned that in hu-
man ecology there were always considered to be
two inseparable aspects of any phenomenon:
human populations and their living conditions.
The essence of human ecology is the systemic
study of the complexity of the interrelationships
between humans and their environment. Studies
of the environment alone are the domain of geology,
geography or botany and zoology on one hand
or economics, sociology and ethnography on the
other, while the study of the biological characteris-
tics of humans falls into the domains of anatomy,
physiology, genetics or demography. It is only the
interdisciplinary focus into relations of humans
and their environment that uniquely characterises
human ecology.

In the past, human ecology studies were often in-
complete, involving only one aspect of human biol-
ogy in relation to an isolated aspect of human envi-
ronment. Interactions with other variables, be it pas-
sive or active, biological or cultural, were often over-
looked. It could be likened to studying simple regres-
sions rather than multiple ones, often worsened by
confusing coincidence with a true causal relationship.
For instance, the relationship of body height to edu-
cational status was studied in separation from
the relationship between height and occupation
or height and income and without controlling for ef-
fects of each of the possible causal variables on the
others. This produced not only incomplete results,
but led to incorrect conclusions based on spurious
correlation.

The introduction to human biology of mathemati-
cal tools of multivariate analyses allowed systematic
studies leading to the development of synthetic mod-
els. Factor analysis made possible the exposure of
latent factors characterising environments and indi-
viduals or populations.

Those mathematically revealed factors are for-
mally independent of each other. Various forms of
the analysis of variance and of multivariate regres-
sions allowed appreciation and estimation of the mag-
nitudes of interrelationships between numerous en-
vironmental, social and biological characteristics.
This helped in the understanding of the biological and
socio-cultural nature of humanity. These studies of
interrelations between biological, social and cultural
changes occurring during the process of constant ad-
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aptation are still undervalued. This is lamentable
because biological changes of significance for hu-
man health can be a measure of the efficiency of
cultural, economic or even political decisions in the
improvement of human life. Lack of such measures
leads to paradoxical situations. For example in
Mexico, politicians note that with economic devel-
opment and concomitant growth in health services
there is an increase in the incidence of diseases. It
transpires that more numerous doctors diagnose
more diseases, which increases values of negative
indices of health (incidence and prevalence of dis-
eases). In this case application of positive health
indicators - physical child growth and psychomotor
fitness - based on ecological concepts would explain
the situation of improved health services immedi-
ately and without seeming confusion. The measure-
ment of the biological status of all members of a
population is used as a criterion of psychophysical
health of the population (Wolanski, 1999). This mea-
sure should be the highest when the natural envi-
ronment is unpolluted, nutrition optimal and life
style active.

Human ecology requires interdisciplinary studies
because of the pressure humans exert onto their envi-
ronments, which in turn result in secondary biologi-
cal, economic, social and cultural changes in human
populations. These require further adaptations and so
on. Biological adaptive changes occur on individual
and on populational levels being accompanied by
cultural adaptations.

CURRENT PROBLEMS OF HUMAN
ECOLOGY

Interaction is the central theme of ecology. Inter-
actions between individuals and populations, be-
tween organisms and their environments are stud-
ied in numerous ways. The environment imposes
limits onto individual opportunities and restricts
ability to reproduce. Adapting organisms expand
those limits from generation to generation. This ex-
pansion in humans includes our creative abilities.
In a sense, the interaction also occurs between struc-
ture and function of organisms and populations.

Populations respond to environmental stimuli
through adaptation. In phylogenetic terms adapta-
tion means reproduction of the fittest in the Dar-
winian sense. In the short term, adaptation is un-
derstood as adjustments during the individual growth
and development. These include both acclimatisation
and immediate responses to changing physical con-
ditions. On the populational scale, adaptation still
follows the Darwinian principle of differential fer-
tility and mortality though it is more and more modi-
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fied by technological and social factors. Life has a
certain potential, vigour that constantly unfolds.
There is a view that maintains that a certain pool of
life potential is present in the form of a genome. An
individual produces organ systems supporting life
and thus allowing reproduction of genetic material.
The organ systems supply nutrients, oxygen, allow
locomotion and reproduction. Since the environment
changes constantly, the process of individual growth
and development is at the same time a process of
continuous corrections of individual characteristics
to allow them to function optimally in the new con-
ditions. These corrections constitute ontogenetic ad-
justments. Between generations the corrections may
also involve differential reproduction of genetic
material. Life cannot exist without changes. It seems
that its very existence relies on continuous change.

A niche is a result of interaction and adaptation.
An ecological niche is not a geographic location,
but functional relations between an organism and
its environment. It is a place known to an individual
through relations to its environment and a place in
which others know it. Niche is of special importance
in human ecology because of human ability to plan
ahead. A human niche includes cultural elements.
Humans do not choose their niches instinctively or
by chance, they seek their niches consciously through
education, occupation, construction of a home, nu-
tritional choices and lifestyle. All these, usually con-
scious, decisions result in secondary changes due to
the automatic operation of feedback systems. Hence
the chosen lifestyle exerts secondary influences upon
a human individual. The human niche is exceptional
in the ecosystem.

HUMANS AND ENVIRONMENT

Problems in the human environment occupy to-
day a dominant place in all subdisciplines of bio-
logical, cultural and social anthropology. It can be
stated that human ecology concepts maintain links
between these already separate disciplines. Some
examples follow. Studies conducted under the aegis
of the World Health Organisation indicate that opti-
mally nourished children are not necessarily the big-
gest. In addition, too big neonates are considered
cases of concern by paediatricians. Conditions in pol-
luted environments seem to produce large body sizes.
Despite this, tall stature is still socially preferred and
considered synonymous with good living conditions.
The problem of the developmental norm remains
unresolved.

Population genetics needs studies of environmen-
tal conditions, because these conditions determine
forces of natural selection. Physiological and mor-
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phological variability of future generations will be
determined by conditions, in which they will live
and develop. Body proportions that are deemed to
differ between various ethnic groups are strongly
dependent on environmental conditions, especially
nutrition and motor activity, which are related to liv-
ing conditions.

Studies of human evolutionary history must
include ecological conditions in which various
earlier human forms arose. These earlier ecological
conditions influenced selection of genetic mate-
rial that was included into our current gene pool.

Humans are geographically variable. Earlier
classifications supported the existence of biodi-
versity in our species and led to political concepts
of racism. Reaction to the suffering caused by
racism resulted in the current climate of political
correctness in which variability of human
biological characteristics is not discussed by
scientists.

Ecological studies clearly show the relationship
between morphological and physiological character-
istics and environmental conditions in which vari-
ous human groups existed. It would be scientifically
incorrect to ignore this fact. It is important to re-
member that the fact that biological characteristics
differ, on the average, between various geographi-
cal populations does not mean that some forms bet-
ter than others are. It means only that each human
group became adapted to a specific set of conditions.
Since we humans are all adapted to culture and the
use of technologies, the most important human char-
acteristic, intelligence, was under the same adaptive
pressures in all ecological conditions. The impor-
tant role played by culture and technology in human
adaptation resulted in the fact that only a small por-
tion of total human variability can be accounted for
by differences between populations, while most hu-
man variation occurs among individuals in each of
the populations. For instance only about 25% of the
variation in human brain size can be accounted for
by differences between populations, about the same
portion as that explained by differences between
sexes. Fifty percent of variation in brain size is be-
tween same-sex individuals within the same popu-
lation. The same portions of variance are explained
by the same factors in human body size (Henneberg,
1992) and in many other characteristics. Consider-
ing that there is no significant relation between hu-
man brain size and intelligence (Henneberg, et al.
1985), the amount of difference between populations
becomes negligible when compared to total varia-
tion among individuals. Even this small amount of
difference between human populations has lost its
importance in modern highly technological societ-
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ies. Genetically coded differences among neonates
decrease during development after birth . Living
conditions of modern populations are more homog-
enous than those that were encountered in the
past. Individual growth and development, their
dynamics and kinetics are to a large extent depen-
dent on environmental conditions. Nearly all human
biological characteristics show initially progressive
development and later in life undergo regression
(Wolanski, 1973, 1984; Koziol and Wolanski,
1980; Wolanski and Siniarska, 2000). The peak
development of various characteristics occurs at
various ages. This age depends on living conditions,
especially nutrition, and on lifestyle, especially mo-
tor activity. An earlier occurrence of a peak in the
development of a particular character, however, also
means carlier onset of the regression. Rates of re-
gressive changes and their timing can be regulated
through appropriate nutrition and lifestyle. Thus un-
welcome changes can be slowed down. Modern en-
vironments also result in the increase with age of,
normally stable, blood pressure, witch produces
health problems.

A human being is born twice: once as an individual,
and the second time as a representative of its species.
Before both births inter-individual variability in-
creases, after birth it decreases as a result of adjust-
ments to the environment. In modern uniform living con-
ditions, inter-individual variability is also reduced
twice.

PERSPECTIVES OF ANTHROPOLOGY IN
RELATION TO HUMAN ECOLOGY

Modern human ecology opens up a number of
perspectives for anthropology.

1. Based on systems theory approaches human
ecology demands that all phenomena regard-
ing humans be interpreted through relations be-
tween humans and their environment; this en-
vironment also includes other humans.

2. Genetic variability must be interpreted as a re-
flection of past adaptations to earlier environ-
ments during human phylogeny.

3. Nature must be regarded as a permanent inter-
action; in particular a constant adaptation of
organisms to their environments. In the face
of environmental instability, continuous adap-
tation and development is a universal mode of
existence. Unchanged existence leads to extinc-
tion.

4. Human ecology bridges the gap between the
biological and social sciences, considering cul-
ture as an extension of biological adapta-
tions.
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5. Human ecology studies mutual interactions in
the sense of systemic feedbacks between eco-
systems and human communities.

THE PAST AND THE FUTURE

Human ecology in the past provided the
p000000erspective for a number of disciplines: ge-
ography, sociology, archaeology, psychology etc.
Today it provides an important beacon for the
development of all branches of anthropology.
Following, already of historical significance only,
monodisciplinary period, there commenced a period
of interdisciplinary studies initiated by the Interna-
tional Biological Programme, and especially its sec-
tion of human adaptability. It was, however, rather
a mosaic of disciplinary inputs. It took some twenty
more years to form systemic approaches, mostly un-
der the influence of the International Commission
of Human Ecology. Its main theoretician was GL
Young, the editor of the International Journal of
Human Ecology. The basic concepts were published
in his excellent monograph (Young, 1989) while ter-
minology was presented in the Glossary of Terms
for Human Ecology (Wolanski, 1990). In 1996 the
first volume of the Annotated Bibliography of Hu-
man Ecology was published (Siniarska and
Dickinson, 1996). In this volume there was also pro-
posed a subdivision of human ecology into basic sub-
disciplines: (1) philosophical foundations of man-
environment relations, (2) socio-economic problems
of human environment, (3) environmental problems
of human ecology, (4) cultural adaptations including
education for the environment. It is curious that in
general, biological ecologists are interested in the
entire ecosystem minus humans. If they include the
human presence at all, it is only in the form of human
pressure on the natural environment. It seems, how-
ever, that the future of the entire ecology lies in the
close relationship with studies of human populations,
which should be studied to at least the same extent as
other species. Problems of carrying capacity, ener-
getic balance of ecosystems, definition of niches and
many other fundamental ecological problems cannot
be solved if systemic studies do not include humans.
Even when one studies influence of catastrophic
events onto ecosystems, the nature of the catastrophe
must be taken into account. Thus in studies of human
pressure onto natural environments, the nature of
human populations and their functioning must be
taken into account.

Theoretical foundations of bio-ecology and hu-
man ecology are the same, sadly this does not lead
to common research programs. This situation leads
to a deep misunderstanding between nature conser-
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vationists and green activists, and builders and en-
gineers. These latter often do not realise the eco-
logical consequences of their construction activities,
while conservationists defend their causes by appeal-
ing to emotions rather than using scientific facts.
Human ecology that can bridge the chasm between
nature and technology is a very important discipline,
not only in the sense of human knowledge but also
in the sense of social and political practice.

At the time of the foundation of the Commission
of Human Ecology a question was posed: Is human
ecology a science or just a point of view? (Wolanski,
1987). Now we must ask the same question once
again. With the hindsight of the years that have
passed, we can answer, that human ecology is a sci-
entific discipline studying humans in their environ-
ment, but for bio-ecology it is just a point of view. A
point of view with serious consequences for the fu-
ture of humankind and the Earth.
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ABSTRACT It can be argued that the science of human ecology is
amodern form of anthropology. All living things exist in their envi-
ronment while their development involves adaptation to living con-
ditions. This principle forms the theoretical basis of human ecology.
Human ecology, using the systems theory, is understood as
transdisciplinary science of human populations and their cultures,
which are both creative and destructive elements of ecosystems. Fol-
lowing a period of uncritical belief in genetic determinism and re-
sultant classifications of human groups into discrete units (“races”),
a tendency to negate genetic differentiation among human popula-
tions occurred. This is understandable, because earlier ideas of sub-
division of humanity were exploited by totalitarian ideologies, but
such political correctness results in real genetic differences between
populations resulting from adaptations to local conditions being ig-
nored. Human body build and function are related to ecological con-
ditions. Thus on the average, human populations will differ some-
what depending on the ecological conditions in which they origi-
nated and developed. The fact that various human groups, originat-
ing from various territories differ as to their morphological and physi-
ological properties does not mean that their characteristics have
a different value. Each is equally well adapted to its specific envi-
ronment. The genetic variability of humans, as that of any other
animal, is a result of mutations and natural selection producing
differences in gene pools. In present-day human populations, ge-
netic variability is greater than that needed for adaptation to the
existing living conditions of the ‘civilised’ world. During onto-
genic development the amount of this variation seems to be de-
creasing. Genetic diversity loses importance in a technological
society. Living conditions of present day populations are more
uniform than those that occurred during human evolution. The
science of human ecology postulates that we should find expla-
nations of all phenomena concerning human organisms and hu-
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man populations in their relationship to their environments. More-
over, inherited genetic diversity has its source in the ecological
conditions of past populations. Nature is seen as a continuous
development of organisms in their interaction with the environ-
ment. These interactions form a set of feedback loops at a sys-
temic level between landscape, environment and human societ-
ies. Stability does not exist and the only possible way to survive is
to undergo further developmental changes through adaptation to
a constantly changing environment. Human ecology, being a
transdisciplinary science, builds bridges between the biological
and the social sciences. It views cultural adjustments as an exten-

sion of biological adaptations.
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