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TOWARDS THE DEFINITION OF THE BIOCULTURAL SYSTEM

Janusz PIONTEK, Ph.D*

INTRODUCTION

Studies on biological and cultural changes in human species are 
performed in both natural and social sciences. However, the postulates of 
interdisciplinary studies on biocultural evolution within the research programs, 
constructed on a common theoretical and philosophical plane are not being 
realized.

The mono-aspectual approach is decidedly prevalent, where the given 
discipline, in dealing with a particular aspect of the biocultural evolution of man, 
distinguishes defined factors and, independently from other disciplines and 
factors, describes and explains a different kind of a process or phenomenon.

Generally speaking, studies on the biocultural evolution of man are 
conducted on the basis of miscellaneous interpretative theories, and within the 
frames of different cognitive orientations.

As the mono-aspectual studies do not promise any cognitive success, we 
would like to present an outline of multi-aspectual studies, simultaneously 
submitting an explanatory theory, methodology of studies and an epistemological 
orientation.

APPROACH

The proposed model of multi-aspectual studies on the biocultural 
evolution of man is characterized by:

1. the theory of evolution as a general explanational theory,
2. the general theory of systems as a method,
3. the idealizational conception of research as an epistemological 

orientation,
4. the multi-aspectuality as the range of substantial studies.
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MODEL

Man's biocultural evolution is shaped under the influence of 
interactional factors, both biological and cultural, the activities of which are 
combined with the environmental conditions.

The essence of the presented, multi-aspectual model depends on the 
fact that in the decriptions and explanation of phenomena and processes of 
biocultural evolution both biological and cultural events are taken into 
consideration, while applying the idealizational method.

According to this method, the revealing of the most essential 
determinants (factors) of any process or phenomenon (hence also of 
biocultural evolution) should be carried out through isolation and 
elimination of considerations (on the basis of a defined theory) of arbitrary, 
unsubstantial determinants, which accompany the process of biocultural 
evolution.

In multi-aspectual studies on the biocultural evolution of man we 
suggest discussing not the induvidual, but the class of the main factors 
isolated in such a way, that each of them is at the same time the main factor 
of the distinguished aspects of studies when the idealizational method is 
being aplied.

Let us, therefore, consider the following model of situation. If we 
assume that studies on biocultural evolution are carried out in five aspects 
(from I to V), distinguishing in each aspect one main factor (from A to E), 
and two side factors (from a to j), then following the idealizational 
conception of scientific research we can build aggregated essence structure of 
factors (SAG ) determining the biocultural evolution (Table 1).

This can be presented as follows :
SAG : (2) [A,B,C,D,E]

(1) [ A,B,C,D,E] [a,b,c,d,e]
(0) [A,B,C,D,E] [a,b,c,d,e] [f,g,h,i,j]

In explaining the above given essential structure we would like to 
draw attention to the fact that index 2 means the level represented by the 
aggregated class of the main factors and is called the internal level, where 
the A,B,C,D,E factors are main ones of each of the five aspects of studies. The 
other factors, marked from a to j, defined as side factors, appear on 
successive levels of essentiality.

In every human system at least five the most important elements 
(minimal number) can be distunguished : (A) human population, (B) 
human environment (abiotic, biotic, cultural), (C) economic structure, (D) 
social structure, (E) ideological control subsystem. The following elements 
(factors) are among the most important, which shape the biocultural state of 
a human population (Fig. 1 and 2).
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Factors forming biological structure of the human population operate 
in the environment of cultural agents and in this connection their role and 
significance must be estimated from the point of view of general 
characteristic of socio-cultural system.

We proposed definition of the biocultural system as a class of a 
certain number of important elements ensuring the realization of human 
biological and cultural needs, and also system duration and reproduction.
In the human system is generated of adaptive strategy.

Adaptive strategy is understood as "a pattern of adaptation, 
adaptability or/and adjustment to the environment in biological and/or 
cultural way" (N. Wolanski 1990:4). If human system is a class of elements, 
then adaptive strategy is a pattern of these elements arrangement.

HYPOTHESIS

We make the hypothesis that at successive stages of the biocultural 
development of human populations, the above factors interacted on 
different significance levels and that significant factors showed different 
essential structures (different adaptive strategies).

Thus, we assume that in Palaeolithic times (and contemporary 
hunthers-gatherres populations) relations between such factors as the size of 
a population, the capacity of the ecological niche and the type of economic 
exploitation are most important (Fig. 3, A), while in transition to 
agriculture, relation between the main elements changed. Abiotic and biotic 
environment became the components of secondary importance. 
Relationship between human population, new type of the economic 
structure and social structure became the principal relation (Fig 3, B). In 
contemporary populations (after industrial evolution) relations between 
the type of economic structure, the social structure of the group and its 
ideological control subsystem are the most important (Fig. 3, C).

TRANSITION TO AGRICULTURE : EXAMPLE OF THE BIOCULTURAL 
ANALYSIS

In Palaeolithic times the relationship between elements : human 
population, human environment, economic structure was the most 
important relation. In Palaeolithic population the most important was also 
biological adaptation (relation between : population - in biological sense 
and environment - abiotic and biotic), which caused processes of 
rasogenesis; in transition to agriculture abiotic and biotic environment 
became the components of secondary importance, relationship between 
population, type of the economic structure and type of the social structure 
became the principal relation. Relation change between the main elements
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in transition to agriculture carried the substantial ecological and biological 
consequences. Palaeolithic populations displayed characteristic pattern of 
population growth relative to carrying capacity (Model B, Fig 4), while 
Neolithic populations Model A (Fig. 4, A). In transition to agriculture 
abiotic and biotic environment stopped to be the most essential criterion of 
natural selection. As a result of cultural information these population 
(ideological control subsystem) could also alter the level of carrying capacity 
with regard to typical of them economic structure. It caused an expansive 
type of population growth, but also frequent economic and ecological crises, 
considering the extensive forms of natural environment exploitation 
(short-lived increase of carrying capacity caused environmental 
degradation).

General characteristic of the Palaeolithic and agricultural adaptive 
strategy represents table 2. It is patterned after the model for r-selection and 
K-selection E.R. Pianka's (1970:593). Characteristic of two adaptive strategy 
corresponds to the definitions proposed by Pianka.

Table 3 represents characteristics of biological traits (or traits complex) 
in this two of types adaptive strategy (data from different papers). Table 3 
presents evident effects of increased ecosensitivity in agricultural 
population. This effects are nowadays recorded in research of morphological 
stresses in skeletal populations. In agricultural populations individuals' 
ecosensitivity and morphological structure, meeting new living conditions 
(nutritional stress, diseases, developmental stress) became an essential 
adaptive criterion, so morphological processes of structural reduction (body 
size reduction, gracilisation, sexual dimorphism etc.) increased.
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Elements of the 
biocultural 
system 
(discipline)

Theoretical 
knowledge- 
main processes

Main factor - side 
factors

Essential
structure of the 
factors

A. Man, Theory of A. Size of the A
Population evolution population
(Anthropology) natural

selection
a. density of 
population
b. age structure

A, a

A, a, b

B. The natura Theory of B. Affluence of B

environement evolution the environment
(Environmental adaptive c. utilization of B, c
sciences) dependence the niche

d. distribution of
wealth

B, c, d

C. Society Theory of social C. Social C
(Sociology, developement structure
History, adaptative e. distribution of C, e
Praehistory) dependence the groups

f. the relation :
man-artifacts

C, e, f

D. Economy, Theory of social D. Exploitation D

Technology development - efficiency
(Economy, adaptative g. production D,g
History,
Praehistory)

dependence h. production of 
tools and
implements

D, g/h

E. Consciousness Competitive E. Ideological E

(Philosophy, dependence - control system

Psychology) mechanisms of 
ideological

i. technique of 
education

E,i

control j. ritual magical-
religious
interventions

E, i, j

Tab. 1 : A model of multi-aspectual stues on Biocultural evolution of man.
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PALAEOLITHIC

POPULATIONS

POST-PALAEOLITHIC

POPULATIONS

CLIMATE Fairly constant and/or
predictable; more 
certain

Variable and/or
unpredictable;
uncertain

MORTALITY More-directed Non-directed
POPULATION SIZE Fairly constant in time,

equilibrium, at or near 
carrying capacity

Variable in time, non­
equilibrium; usually 
well below or above 
carrying capacity

INTRAGROUPS

VARIABILITY

Low Medium to high

INTERGROUPS

VARIABILITY

Strong Medium to small

OPPORTUNITY FOR

NATURAL

SELECTION

By differential 
mortality

By differential fertility

ECOSENSmVITY Low High
NUTRITION Good quality protein Poor quality protein
LEADS TO Efficiency Productivity
SELECTION FAVOURS - Slower development

- Delayed reproduction
- Larger body size
- Low maximal rate of 
increase

- Rapid development
- Early reproduction
- Small body size
- High maximal rate of 
reproduction

MICROEVOLUTION Rasogenesis and/or
origin of local races

Secular trends in 
morphological traits

Tab. 2. : GENERAL CHARACTERISTICS OF THE PALAEOLITHIC AND 
POST-PALAEOLITHIC TYPES OF ADAPTIVE STRATEGY (E.R. Pianka's 
models for r-selection and K-selection : E.R. Pianka 1970:593 with 
modifications)
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TRAITS OR TRAITS COMPLEX PALAEOLITHIC

POPULATIONS

POST-

PALAEOLITHIC

POPULATIONS

BODY BUILD
Stature +
Skeletal robusticity + -
Bone size + -

Muscle growth + -
Dental size + -
Dolichocephalization + -

SEXUAL DIMORPHISM

Cranium +
Long bones + -

PALAEODEMO-GRAPHY 

(AND BIODEMOGRAPHY)

Fertility +
Mortality - +
- total - +
- childre - +
- reproductive period + -
Interbirth interval - +
Number of children in family - +
Natural increase - +

PALAEOPATHOLOGY

Periosteal reactions +
Dental caries - +
Hyperostosis - +
Infectious diseases - +
Harris lines - +
Enamel hypoplasia - +
Physiological stress - +
Porotic hyperostosis - +
Degenerative joint diseases + -
Mechanical stress reaction + -
Muscular hyperfunction + -

ONTOGENETIC PROCESS

Reduced muscle activity _ +
Reduced muscle growth - +
Reduced bone growth - +
Regularity of process of growth + -

Reduced at menarche - +

(Sources : data from differents paper : see references)

Tab. 3. : CHARACTERISTICS OF BIOLOGICAL TRAITS OR TRAITS 
COMPLEX IN TWO TYPES OF ADAPTIVE STRATEGY
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POPULATION 

A - size

ENVIRONMENT 
B -capacity

SOCIAL STRUCTURE 

D - structure

IDEOLOGY
E - control system

ECONOMY 

C - exploitation 
capacity

Fig. 1. : Relations between most significant factors.
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Fig. 2. : Relations between most significant and secondary factors.
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PALAEOLITHIC POPULATIONS (A)

POPULATION

ECOLOGICAL NICHE
SOCIAL

STRUCTURE

ECONOMY'

IDEOLOGY

TRANSITION TO AGRICULTURE (B)

POPULATION

ECOLOGICAL NICHE
SOCIAL
STRUCTURE

ECONOMY

IDEOLOGY

CONTEMPORARY POPULATIONS (C)

POPULATION

ECOLOGICAL NICHE
SOCIAL

STRUCTURE

ECONOMY

IDEOLOGY

Fig. 3. : The most important relations between biological, ecological and cultural factors in 
the three stages of man’s socio-economic development : (A) Palaeolithic populations, (B) 
transition to agriculture, (C) contemporary populations.
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Population

CARRYING CAPACITY

CARRYING CAPACITY

------ (A) Agriculture -------- (B) Palaeolithic

Time

Fig. 4. : Two types of population increase in relationships to carrying capacity : (A) 
Agricultur, (B) Palaeolithic.
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