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1.1 OBJECTIVES
After reading this Unit, you should be able to learn:
 how tool making/using played an important role in the evolution of culture.
 how cultural evolution took place in stages with changes in tool making/using
ability of human beings.
 how did human beings adapt to, and interact with nature and with what
implications to their co-existence.
 how did the knowing individual evolve over the years till date.
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1.2 INTRODUCTION
You have learnt in Unit I why care is necessary in developing a scientific method for
the study of human beings. They assimilate and represent both nature and culture.
They share biological characteristics from nature and also overcome them through
their superior intellectual, creative and cultural abilities. The history of the evolution
of human beings is a long one from the Stone Age to the electronic and the nuclear
age. In this Unit we offer you evidence of how this evolution took place. However,
here we shall limit our discussion up to the iron Age.
The specific natural abilities of human beings contributed to their cultural and
technological success in forging tools, adapting to natural environments and making
inventions. All these led to growth of successive stages/periods of social and cultural
changes. Some of the remarkable contributions resulting out of this evolutionary
transformation include division of labour, agriculture and industry, urbanization and
revolutionary leaps in the field of knowledge. It also contributed to the growth of
various religious systems and their philosophy. Scientific knowledge too grew
together with this process.
The interaction between human endeavour and natural forces always creates problems
of adaptation. Too much exploitation of nature alters the balance of relationships
between nature and man. The adaptation of human beings to nature has therefore been
always a matter of great social concern. In this Unit we introduce to you several
aspects of the relationship between human beings and nature that contributed towards
the march of human civilisation.

1.3 TOOL MAKING/USING: AN EVOLUTIONARY
PERSPECTIVE
It is often believed that some advanced primates may have used bones and stones as
tools. But, with the coming of the Homo Sapiens, tool making and tool using began in
the true sense. Only then tools, as we know them, emerged. The human being is an
animal that not only uses tools but also constantly improves upon them. It is this tool
making ability that has brought us to the present stage. Had it stopped at some stage,
then perhaps the world would never have been what it is today.
You may be interested to know that the first human being ever to have lived in a
complete environment dates back to about 5000,000 years. He is known as the
'Peking Man'.
On the basis of the tool making skills of human beings, archaeologists have arranged
human history into the following periods. The Stone Age (old and new), the Bronze
Age and the iron Age. However, all these stages did not evolve simultaneously in all
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parts of the world. If one region witnessed the Stone Age, in another region Bronze
Age had started and in the third region Iron Age had come.

No. 1: The Primate

1.3.1 The Old Stone Age (Paleolithic)
Old Stone Age or the Paleolithic period begins somewhere between 5,00,000 and
2,50,000 years ago. In the Old Stone Age, human beings lived entirely on hunting,
fishing and gathering. The tools they fashioned from stone for this purpose were
rudimentary in character. These tools only enabled them to live off nature and not to
invest in it. Their requirements were met through trapping, hunting, plucking or
digging. They had no control over nature. Rather, they were dependent on it.
In cultural evolution, this period is described as a stage of savagery as depicted by
Morgan, a British anthropologist. Roughly-chipped flint served a variety of purposes
from killing a prey, to removing the skins, to digging up roots and tubers.

No. 2: The evolution of human beings
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1.3.2 The New Stone Age (Neolithic)
The new Stone Age or the Neolithic period began some 10,000 to 12,000 years ago.
In this age human beings were able to increase, and thus control to some extent, the
supply of food. They did this by cultivating cereals and breeding animals. This period
also provided us with evidence for the existence of granaries or store houses which
imply that food was often produced in excess of current requirements. The cultural
characteristics of this period correspond roughly with what Morgan called the
Barbaric Age. It is during this period of Neolithic Revolution that pottery, the
techniques of spinning wool flax and cotton into threads came into use. Finally,
fashioned stone axes sharpened by grinding also made their appearance at this time.

Stone Tools

No. 3(A) left: Hand Axe (Kenya, 8000,000 years); Middle: Laural Leaf Point (West
Asia, 60,000-50,000 years); Right: Scrapper (West Asia, 60,000-50,000 years).
(B) Unfinished Hand Axe (Kenya, 8000,000) years
(C) Clever (Kenya, 8000,000) years

1.3.3 The Bronze Age
The next revolution in tool making came with the Bronze Age about 5,000 years ago,
that is, around 3000 B.C. This period supported an urban population, skilled
craftsmen, traders, priests, writers. Now the principal metals were used for making
tools and weapons, this period is described as the Bronze Age. The revolutionary
implications of the Bronze Age may not have been possible if human beings had not
discovered the mixing copper and tin to make bronze known in India, Mesopotamia
and Greece, but the wheel also had been discovered. The application of the wheel
(with copper nails) revolutionised transportation and two-wheeled and four-wheeled
carts were being commonly used by this time for a variety of purposes.

No. 4: Chariot from Indus Valley (3500 BC 2500 B.C.)
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By this time wind too was being used as a source of energy primarily to aid water
transportation. We find sail boats being used from Polynesia to Egypt. The ruins of
Mohenjodaro and Harappa tell us of the application of kiln-fired bricks which meant
a huge expenditure of fuel and the ability of the artisans to control high temperatures.
In the Bronze Age, there are evidences to suggest that land was systematically
reclaimed from swamp and desert and record quantities of food stuffs were being
produced Artificial water ways also helped to protect society against the vagaries of
the weather.

1.3.4 The Iron Age
Iron age commenced at around 1200 B.C. Unlike copper and tin which are quite rare
and hence expensive, iron is one of the commonest elements found in the earth's crust
(here it should not be taken to mean that iron was a commonly available metal all that
time), in the beginning, it was however a rare metal. The extraction of iron from its
ore follows more or less, the same technique as with the extraction of copper. The
secret of its production was however kept closely guarded and it took several years
for this knowledge to seep slowly, through a variety of sources, before it was
universalised across several cultures.
In the period of the Bronze Age technology, large empires had emerged in Greece,
Asia Minor, Mesopotamia and Egypt etc. The invention of iron tools and weapons by
the barbarians of Eurasia posed a major threat to these empires. Iron was used in
India around 1000 B. C. and excavations show that iron weapons such as arrow
heads, spearheads were used commonly in Western Uttar Pradesh from about 800
B.C.
In the words of Gordon Childe, "Cheap iron democratized agriculture and industry
and warfare too. Any peasant could afford an iron axe to clear fresh land for himself
and iron ploughshares where with to break up stony ground" in the past the superior
tools and weapons were rare and expensive. The discovery of iron levelled these
differences.

No. 5: Iron Tools from Taxila ( 1-5 Century A.D.)
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Check Your Progress 1
Note: i) Read the following questions carefully and mark the right answers. In each
questions you may find more than one right answer.
ii) Check your answer with that given at the end of the unit.
1) During Old Stone Age people procured food
i) by cultivation of crops.
ii) from hunting
iii) by gathering it from jungles.
iv) by importing if from other countries.
2) Which of the following statements are true or false? During New Stone Age:
i) no surplus food was available after self- consumption
ii) people were not aware of the techniques of making hand axe
iii) people used to breed animals.
iv) bones were used for making weapons.
3) The Bronze tools were made by
i) copper.
ii) tin.
iii) mixing copper with iron.
iv) mixing copper with tin.
4) Wind power and wheel were used for the first time during
i) Old Stone Age.
ii) New Stone Age.
iii) Iron Age.
iv) Bronze Age.
5) During Iron Age, iron was used for
i) making guns.
ii) making axes for clearing forests.
iii) making ploughshares for agriculture.
iv) making machines.

1.4 TOOL MAKING/USING AND MARCH OF CULTURE
Human beings of every race, creed and colour possess identical abilities and are all
Homo Sapiens. From Paleolithic time, human beings were not just a tool making,
hunting and procreating species. They possessed a spiritual culture, had a vivid notion
of spirit, and performed sacrifices, and buried the dead with considerable ceremony.
This is not all. Their spiritual culture was enriched by paintings, etchings and
engravings.
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In the Neolithic Age you find yet another great leap in the culture of human beings.
With the ability to grow wheat and barley, control over livestock, and advances in the
art of pottery, there took place quite a substantial development of culture. Many
inventions and discoveries of this period such as the zymurgy or brewing beer, or the
making of pottery, are attributed to the work of Neolithic women. While man cleared
land, made huts, hunted, looked after livestock's and manufactured the necessary
tools, it was the woman who tilled plots, cooked, spun and baked earthen pots. They
also manufactured ornaments and articles for magical and spiritual ceremonies.

1.4.1 Social institutions and Interactions
The Neolithic human beings were, however, still quite isolated. Their villages were
generally self-sufficient and the production of food was just about enough to support
the existing population. These villages were generally situated in oases surrounded by
desert wastes, or at the foothills of mountains, or in clearings in dense forests.

1.4.2 Specialisation and Division of Labour
The use of copper or bronze brought about another revolution. This age gave rise to
specialists, such as metallurgists and craftsmen. They began to form guilds and clans
which zealously guarded the tricks of the trade. The coming of metal tools also made
way for the development of a permanent ruling class. These was more interaction
between different small settlements or villages. Women were also being displaced as
the plough changed the technique of farming from plot cultivation to large scale
agriculture. While woman generally used to hoe plots, it was the man who ploughed
fields.

1.4.3 Urban Revolution
During the Bronze Age, an urban revolution also took place. Summer and Akkad
were two great urban civilization of this age. Towns became centres of a number of
activities. Here temples were constructed with the labour of hundreds of workers who
had to be supervised and directed. To do this, an architectural plan had to be drawn in
advance. These outlines were laid out with the aid of strings. In India, not surprisingly
therefore, the ancient knowledge of architecture was called the Sulve (string) Sutra.
The impressive temples thus constructed also needed to be administered. Records of
receipts and expenditures had to be kept. This spurred the invention of script writing
around 2000 B.C. As worship was so highly institutionalised, here it was natural that
a specialised class of priests should also emerge. These priests were the first carriers
of the literary tradition and, hence, quite predictably, literary records generally
portray the perspective of the priestly class.
The disparity between the rich and the poor grew at an alarming rate from this time
onwards. Extortion's, illtreatment, slavery, and all kinds of exploitation were
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practised by the rich upon the poor. This was made possible because of the technical
sophistication that human beings acquired in the Bronze Age. This sophistication
brought about surplus in food production giving rise to stratification and formation of
social hierarchy. The urban revolution also brought about a stupendous increase in
knowledge. Geometry, arithmetic, astronomy, medicine and theology developed at an
impressing pace. Egyptian science approximated the sign much more accurately than
before. The solar calendar was developed in the Nile Valley. Mohenjodaro and
Harappa which were urban civilisations of a later Bronze Age, also shared the
characteristics of this revolution and knowledge with other Bronze Age civilisations.
Along with the production of surplus food, superior tools and the growth of a learned
class, one also finds increasing institutionalisation and ritualisation of religious
systems

1.4.4 Rise of Great Religions
Bronze Age showed further refinements in intellectual development. The Indus
Valley civilisation is a unique example of this. Further, we all know about the high
intellectual levels of the Vedas and the Upanishadas. These great texts not only deal
with day to day matter of life, but delve into the mysteries of life and other
philosophical aspects. They describe in great detail the religious doctrines and life of
the people.
The growth of religious doctrines took various forms. Gautama Buddha came out
with his preachings and attained nirvana around 500 B.C. Around this time, or
perhaps a century earlier, Lao-tse and Confucius preached Taoism and Confucianism
in China. Eastern Iran saw birth of the great prophet Zarathustra around the time the
iron Age began in Iran. Thus, we see a tendency in the Iron Age towards
differentation in the religious traditions of the Bronze Age priests. The most
compelling problem in Iron Age theology was to reconcile the individual with the
society. Soon both in Greece and India, philosophy took a new turn and began to look
at nature as comprising several constituent parts. This gave rise to the theory of atoms
in Greece or anu in India .
Check Your Progress 2
Note: i) Use the provided space for your answer.
ii) Check your answer with that given at the end of the unit.
1) What were the main changes brought about in the production system during
Bronze and iron Age?
2) Which of the following statements are right? Tick ( ) or ( )
i) The Neolithic human being seems to have been a peace loving person.
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ii) The population in the Neolithic Age was on the decrease.
iii) Urban settlements were there in the stone Age.
3) Write five lines on what you know about Urban Revolution.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………

1.5 NATURE AND HUMAN BEINGS: ADAPTATION AND
INTERACTION
It is quite tempting to explain racial and cultural differences on the basis of climate
and geography. You have seen this from earlier review of the developments in
science, technology and tool making ability of human beings and their advances in
culture, science and religion. Such human differences cannot be understood through
differences of geography. The impact of the Bronze Age or the Neolithic Age was not
limited to any one geographical area but. spread all over Europe and Asia. Even the
long darkness of the Paleolithic Age was shared universally as were its many artistic
and spiritual attainments.

1.5.1 Pattern of Adaptation
Even so it is worthwhile to consider how the human being, as a tool making animal,
adapts to nature and also tries to tame nature. The Eskimos in the remote Arctic
regions have adapted to their surroundings.
One finds people of the same environment often have very different ways of life. For
example, in Rajasthan we find the nomadic tribes as well as people living in settled
communities. Human beings therefore, are relatively freer from their environment
than other creations of nature. But environment places certain constraints on human
beings. The Eskimos must have warm clothes while tribal Santhals can afford to even
go naked. The Eskimos cannot practise agriculture but must hunt food for their
existence. The Hopi know agriculture techniques but are forced to comply with the
desert conditions of their regions and hence depend upon flood waters to grow their
maize.
People also alter their environment to their advantage. Where slash and burning
cultivation takes place, vegetation and bushes are burnt to fertilise the soil. Self made
embankments to retain water is a common enough way by which human beings
attempt to alter their environment. Contrary to the simplistic belief (that in
"primitive" societies man only mystically perceives his environment), contemporary
anthropology has demonstrated that a tribal not living in a modern society is often an
acute observer of nature.
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1.5.2 Tribes and their Patterns of Adaptation
Before tribes were touched by modem civilisation they had greater mobility and
roamed in a larger area. Like the Neolithic man, they always took good care to return
to the soil the nutrients that they exhausted in growing their produce. Though the
tribals had a much wider area to cultivate, even so they would return to the same plot
of land after leaving it fallow for some time before saplings were planted, so that the
forest may grow again. In this way they were able to maintain the balance in nature to
their advantage.

No. 6: A Tribal at hunt

The "primitive" then had come to terms with nature and his environment. In some
cases he also learnt how to tame nature. This was most commonly evident in
agricultural operations.
The tribals know of the less obvious properties of plants, fibbers, roots, stones, fish,
animals, etc. They also know something about the planetary cycles, the movement of
tides, weather systems, seasons and so on. They can read signs in things. This helps
them to forecast the length, duration and intensity of seasons, natural catastrophes,
pestilence and so forth. Much of this knowledge was carried on and improved upon in
folk and peasant societies.

1.5.3 Interaction: Dependence, Conquest and Harmony
From Paleolithic times onwards, man has been interacting with and adapting to nature
through the medium of his tools. The Paleolithic Man or the Kalahari Bush Man may
have had very simple implements, such as the planting dibble, the weed cutter, or the
blade bone hoe. It is with implements like these that the paleolithic man interacted
with nature for food, shelter and clothing.
From the Neolithic time onwards, the attempt has always been to try and adapt to
nature on an ever increasing scale according to requirements. The development of
agriculture and animal rearing, the discoveries of bronze and iron, the invention of
automated machines and vehicles, are all examples of our many and growing effort to
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conquer nature. Interaction with nature has two aspects: (1) simple adaptation to
nature and (2) the attempt to dominate nature. Considering the vast powers of nature,
what the human beings have been able to tap and train to their advantage is still very
small by comparison. Yet, societies today are often too aggressive in their attitude
towards nature with little realisation that there are some limits and constraints on
using nature.
It is in the nature of human beings to restlessly strive to reach new heights. But in this
process they, have to reflect on their knowledge and train themselves to shape tools
and technologies, which are in harmony with nature and not always seek to dominate
and indiscriminately destroy nature. With great despair we notice all around us the
deforestation of land and hills and the pollution of water and air. We watch with
equal despair the development of industries and technologies which single-mindedly
destroy our natural resources. One may not advocate a retreat from science,
technology and inventions. That would be both futile and anachronistic. The solution
of our problems also lies in invention and uses of new technologies in a manner
which is friendly to and not discriminative of the surrounding ecology. Let us not
forget the harsh and miserable lives of hunters and gatherers of the past and how they
died helplessly and in great pain from a host of diseases. The wonders of science have
helped to prolong the life of human beings and would it not be wonderful if science
could assure prolonged existence for their species?
Check Your Progress 3
Note: (i) Use the space given below for your answer.
(ii) Check your answer with that given at the end of the unit.
1) Write in about five lines what you know about the life of a tribal.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
2) How have the human beings been interacting with nature? Answer in about five
lines.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………

1.6 EVOLUTION OF HUMAN BEING AS A THINKING ANIMAL
As you have seen above, human beings are alone among all the species of life who
are able to make and use tools according to their requirements. At the same time, they
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kept moving up on the ladder of evolution in the world of living. How could all this
be possible? A simple answer is that all this progress till date could be possible
largely owing to expansion and evolution of the thinking capabilities of human
beings. Rest of this unit will address these facets in the evolution of the human being.

1.6.1 Unique Capabilities of Thinking Human Being
The process of evolution endowed human beings with several unique capabilities.
Only they have the ability to use symbols, to think, to laugh, to question about secrets
of life and death. Such abilities are not found among other animals. Anthropologists
have been studying how these capabilities evolved in humans. The large cranial
(brain) capacity of humans evolved (to the present average figure of 1,450 cc from
about 500 cc capacity) slowly over a period of fifteen to twenty thousand years.
Comparatively, the use of language evolved faster, but it was influenced by the
growth of the size of brain.
Culture, yet another distinctive feature of human beings, comes from the ability of
humans to conceptualise and to abstract through the use of symbols. It evolved
slowly, with the process of biological evolution of humans. But within the span of the
past twenty thousand years, not the biological but the cultural evolution of humankind
has come to dominate the mode of social changes. The use of language made more
complex manifestations of culture possible, and acquired institutionalized forms. But
culture existed even before the human attained the ability to use language.
The ability to communicate by using linguistic symbols liberated human beings from
their physical and environmental dependence. It made it possible for them to have an
objective and critical appraisal of natural and social phenomena. This ability is an
essential component part of the cultural endowment of human beings.

1.6.2 Species-specific Characteristics
There are, however similarities between human beings and animals which
psychologists like Konrad Lorenz, B.F. Skinner and others have identified. Despite
many common features that human share with other animals, human beings are
unique. The uniqueness lies in their perennial quest for knowledge and their capacity
to succeed in it. We get the proof of this in the scientific discoveries and inventions
that humankind has made possible since pre-historic days. The thinking ability in
human beings has been made possible due to their cortical capacity and their
adjustive behaviour. Besides this, human beings have to go through a long period of
childhood socialisation. It is therefore said "child is the father of man". It is their
species-specific characteristic.
The brain released human beings from dependence upon their physical and
environmental situations. They used their brain power to forge tools or create objects
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to lessen their burden. It also gave them variable power of speech, language and
memory; and capacity to organise their experiences with a historical sensibility.
Through socialisation, however, human self imbibes values and norms of society;
learns its language and the ability to express cognitive and emotional reactions. This
socialisation, however, is never complete. The plasticity of human nature makes it
possible for them to innovate, improvise and make creative contributions. It is this
ability of human kind that contributed towards scientific and technological
knowledge, and through it, to the march to civilisation and progress.

1.7 EVOLUTION OF THE KNOWING INDIVIDUAL
The ability to associate events and cxperiences (through uses of symbols across space
and time) gives human beings an insight into the cause and effect relationship. It
marks the beginning of scientific logic.
In their quest for knowledge, human beings simultaneously discovered science and
values. Science gave them the power to establish causality and explain and control
the events of nature. The values offered them the basis to regulate their relationship
with fellow human beings. Language, through which we enter into both the scientific
and cultural dialogue, is a social heritage. Both science and values thus have a social
character.
Human Beings' quest for knowledge led them to great discoveries and scienti0~c
achievements. The technological advancement that humankind has made since the
stone age equipment are testimony to this reality. It has been made possible through
growth in their philosophical reasoning, logical skills and methods of scientific
experiments. With this advancement, the rate and volume of production of knowledge
has increased manifold. One estimate is that scientific knowledge doubles every ten
years and that this rate of growth is further on the rise.

Check Your Progress 4
Note: i) Use the provided space for your answer.
ii) Check your' answer with that given at the end of the unit.
1) The evolution of the thinking ability in humankind illustrates the fact that (check
one of the following for correct answer):
i) human beings got this ability from the new environment.
ii) human beings got this ability from social interaction.
iii) human beings got this ability by reciprocal evolution of their biology and
sociability.
iv) human beings got this ability as a gift of god.
13

1.7.1 Growth of 'Two Cultures'
The fast pace of growth of science has, in its turn, created problems of its relationship
with values and the moral order of society. In the Western society, scholars have
expressed disappointment about the increasing gap between the scientific and the
moral order of society. Instead of integration, science and moral values are showing
increasing evidence of dissociation or distancing from each other.
The separation of science from values not only creates 'two cultures', but increasingly
makes them run at cross purposes. We notice it in the present day race for armaments,
ecological destruction through industrialisation, control over human freedom and in
invention of weapons of mass annihilation like the atom bomb. Thus, for the survival
and the very existence of human beings, it is necessary that the social and moral
character of science is maintained. The mainstream Western tradition, believes in
opposition between nature and culture or between human beings and their physical
environment.
In contrast (to the Western tradition), Indian tradition right from it inception took an
organic view of the relationship between scientific knowledge and its cultural or
value framework. In fact, science was encapsulated within the world view of ethics,
and the discovery of truth (satyam) was governed instrinsically by the principles of
beauty (sundaram) and welfare (sivam). No dichotomy between the sacred and the
profane, between the instrumental and the transcendental or between science and
value was entertained in the Indian tradition and practice of science. The converging
points between science and religion in the Indian tradition lie in the notion of science
as yoga and sadhna and the conceptualisation of truth as tentative or partial. Science
treats the nature of truth as being tentative and revisable with ever new discoveries
and experiments. The quest for knowledge, therefore, is perennial. The Indian
tradition does not see any opposition between science (discovery of truth) and value
(normative basis of truth), it seeks rather a unity among the principles of truth,
goodness and beauty (Satyam, Sivam, Sundaram).
Check Your Progress 5
Note: i) Use the space given below for your answer.
ii) Check your answer with that given at the end of the unit.
1) The notion of two cultures' has emerged due to the belief that (check one of the
following for correct answer):
i) science is not sufficient for solving human problems.
ii) the gap between science and humanistic social science has become acute.
iii) the culture of the rich differs from that of the poor.
iv) rural and urban societies form two cultures.
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1.7.2 Forms of Knowledge in Transition
Evolution of knowledge till date has passed through three distinct stages of transition
and growth as given below.

i) Magical Form of Knowledge
Knowledge in the first instance, grew through symbolic representation of nature, self,
and of the fellow human beings. It played a central role in determining the human's
relationship with both nature and culture; First, it evolved in magical and religious
forms. Magic, which for the primitive human being was equivalent to scientific
knowledge, was based on principles of causality governed by two rules:
i) First rule was that "like produces like". For example, since rain is
accompanied by thunder, so if one could produce something similar to
thunder, rain would follow. It was common among some ancient tribes to roll
down heavy boulders from hill-tops to produce thunder-like sound to bring
about rainfall.

No. 11
ii) The second rule was: "Once a part always a part". it was believed that if
something is done to a part of a person, or his/her image, the ensuing results
would devolve upon that person as such. For instance, if human nail or hair
could be obtained and burnt or damaged, then this bum or damage would
occur also to the person to whom these parts belonged. Or, if his image could
be made and subjected to harm, the harm would be transferred also to the
person.
These laws of magic tried to establish causality as sought in modern day science but
were based on false premises. They violated the rule of validity. That is why magic is
called a pseudo-science.
Some magical rituals and explanations of events, however, integrated with practical
knowledge as these evolved through trial and error over a period of time. Magical
rituals were very common in all crucial economic activities such as hunting, food
gathering and agriculture. Magic was integral to other rituals related to death, birth,
marriage and initiation rites, etc. Mother goddess cult emerged from these magical .
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The process of learning for human beings was from the very beginning related to
their conceptions of nature, spirit and supernatural.
IN MAGIC
DISEASE
DUE TO
ENTRY OF
EVIL SPIRITS (OUTSIDE ELEMENTS)
IN HUMAN BODY

IN MODERN MEDlClNE
DISEASE
DUE TO
ENTRY OF
GERMS
BACTERIA & VIRUS

Religious beliefs grew with magical beliefs. In some cases religious beliefs may have
followed when magical principles failed. It is said that like science, magic seeks to
command nature. Religious beliefs emerge when magical commands fail to
materialise. Nature, on which human beings have no control inspires a supernatural
awe. It is symbolically converted into (religious) forms of deities, and made object of
worship and prayer. The origin of cultural expressions, such as dances, songs, dramas
and most objects of arts is attributed to some extent to early magical and religious
rituals. As human culture and civilisation advanced through evolution of agriculture,
industry and technology, sharp differentiation between religion and magic took place.
Religion evolved in Europe into a more organised social institution, such as the
Roman Church and various other sects. Magic which right from its beginning was
highly individualised as a form of skill and knowledge came under pressure both
from science and religion. This was manifest from the persecution of magicians and
witches in Europe during the medieval period. Wherever it survived, it did so in the
form of the skill of an individual or a few persons.

ii) Separation of Science and Religion
With the emergence of imperial political organization, there took place large scale
growth in trade, commerce, technology and industrial production. This is revealed
through the history of ancient civilisations like those of India, China, Egypt, Greece
and Rome. With few exceptions, now a differentiation between the scientists and
religious or priestly classes took place. The separation, however, was often hazy.
With the decline of the Graeco-Roman civilization and the rise of Christianity,
Church had emerged in Europe as the most powerful social and political institution. It
was a major setback to the process of differentiation between religious and scientific
knowledge. All knowledge was now subject to approval of religious authority
represented by the Church. Its seminaries were the only institutional organisations
recognised for generation and communication of knowledge. This pattern continued
for several centuries until it was challenged by forces of renaissance and religious
reformation during the 15th and 16th centuries. During this period, contributions to
science made by Galileo, Copernicus and Newton and the religious reforms initiated
by Luther and Calvin made it possible that humanistic, rational and empirical forms
of knowledge could slowly emerge. Luther and Calvin emphasised the role of
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individual over that of Church for religious salvation. Galileo and Newton offered
scientific and experimental evidence instead of theological cosmology. Slowly, the
nature of seminaries which were like theological schools changed. These were taken
out of the control of the Church and taken over by the city councils of citizens for
administration and cultivation of knowledge. The modern university system thus
came into being on a secular basis of organisation, production and communication of
knowledge. This process of secularisation of knowledge in the European society took
several hundred years and it was shaped under the influence of its own social,
political, cultural and economic transformations.

1.7.3 Division of Knowledge into Disciplines
What we see today as disciplines under the Natural Sciences, Social Sciences and
Humanities are the result of the division (of knowledge) which took place during the
period of emergence of University system in Europe. This division is based largely on
classification of reality on certain philosophical grounds. That is to say, each
discipline whether it is physics, chemistry, economics or sociology, assumed that it
had for its study a separate 'subject-matter'. However, as knowledge advanced in
depth and stock, it was observed that the scope of a discipline could not be
demarcated on the basis of the 'subject-matter' which may have been shared by many
disciplines in that group. For example, study of individual is the subject matter for
disciplines of Social Sciences group (like Economics, Political Science, Sociology
etc.). Does this then mean that the 'individual' is artificially divided among these
disciplines? Is the economic man different from a 'political' or 'sociological' man? No.
The individual which is the subject matter cannot be fragmented among the
disciplines. They are merely different because they adopt different conceptual
approaches to, and study different facets of the same subject matter i.e. the individual.
That is where there lies hope for integration of knowledge for comprehensive
understanding of the subject-matter (individual in social sciences) through genuine
inter-disciplinary researches.
Many social and natural science disciplines such as statistics, economics, chemistry
and physics, etc. emerged in response to demands to solve specific needs of society.
Necessity indeed was the mother of inventions. But chance discoveries (serendipity)
and creativity also played a role in the growth and differentiation of knowledge. All
these diversifications have given rise to professional groups of vested interests who
pose a major problem to the integration of knowledge. In the domain of logic,
concept and method, however, significant advances have already been made during
the past few decades which point to the possibility of more and more integration of
knowledge.
Check Your Progress 6
Note: i) Use the space given below for your answer.
ii) Check your answer with that given at the end of the unit.
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1) How did separation of Science and Religion take place? Answer in about five
lines.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
2) What are the problems vis-a-vis the integration of knowledge ? Answer in about
five lines.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………

1.8 LET US SUM UP
Human beings are endowed by nature to be reflective and active. Only they and not
other animals, have the ability to abstract and represent their experiences through use
of symbols and later, language and other sophisticate mediums of communication.
They grew with the evolution of the tool making ability evolved in course of time. In
the process of evolution, stone tools and weapons were replaced by those of metalsfirst bronze, then iron. Each corresponding stage contributed to the growth of culture,
art, social organisation, religious beliefs and economic institutions. Occupational
guilds and urban settlements emerged during the Bronze Age; the iron Age saw the
rise of complex social and political organizations, systems of scientific knowledge,
medicine, astronomy and mathematics which later contributed to the rise of the
contemporary historical civilisation. Writing, which was slowly evolving during the
Bronze Age, saw its fuller growth during the Iron Age.
Evolution of material aspect of culture coincided with evolution of ideas, values and
social institutions. The tool making ability of human beings gave them power to adapt
to nature as well as to control it. A part of the crisis of our civilisation today is about
the nature and extent of this adaptation. We have yet to establish a harmonious
relationship with nature in the wake of our present day industrial and nuclear
civilisation. The much talked about topic of "sustainable development" is all about
this critical relationship of adaptation and mutual harmony.
Over these years, the ability to think grew into systematic learning and knowledge so
much so that today's (post-industrial) society is being described as a 'Knowledge
Society'. Magic, religion and science are the major forms, which knowledge took in
the course of evolution but the forces and factors of those changes have remained
quintessentially European.
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The perennial quest for knowledge has led human beings to great discoveries and
scientific achievements. But with exponential growth of knowledge has also come in
the train, emergence of the "two cultures" i.e. the worlds of Science and Moral values.
Both are increasingly distancing themselves from each other, though this was
typically true of the developments in the West. The Indian tradition, however, always
focused on an organic, integral relationship between scientific knowledge and its
cultural or value framework. Despite various vested interest groups engaged in
perpetuation of this divergence, significant advances have already been made during
the past few decades to bang about integration of knowledge for which sufficient
evidences are forthcoming from the domains of logic, concept and methodology.

1.9 KEY WORDS
Abstraction: Process of formation of ideas, or quality of things by separating it
mentally from any particular material object.
Adaptation: The process by which human beings adjust to a situation.
Aesthetic: Related to beauty, art.
Anachronistic: That which is severely out of date.
Annihilation: Bringing to nothingness, to destroy or demolish.
Anthropologist: A student of or specialist in the study of man in totality, his
physical, social and cultural life.
Antiquarian: Dealing in antique or rare old objects.
Australopithecine: A primitive group of early man living in Africa a million years
ago.
Billet: A wooden club.
Bipedal: Two-footed animal.
Cognitive: Knowing ability related to perception, memory judgement.
Conceptualise : To form concept or idea or thought in general.
Cortical: Related to gray matter or the brain, outer layer of brain.
Cosmology: Study of universe as a whole, its systems and structure.
Cranial: Related to the cranium or skull of the brain.
Culture: Total way of life, arts, modes of thinking, rules and regulations by which
society is run.
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Dialects: Forms of spoken languages peculiar to a region or regions.
Encapsulate: Enclose inside as if in a capsule.
Ethics: Study of standards of conduct or moral judgement.
Existential: Expressing existence, or based on existence.
Environment: That which surrounds man, e.g. atmosphere, buildings, trees etc.
Evolutionary: Any irreversible process which makes organisms or institutions move
forward to a higher stage, e.g. humans have evolved from apes.
Extraction: To remove from the main body.
Heritage: Property that can be inherited, something handed down from one's
ancestors.
Homo Sapiens: Latin name for a class of things/organisms of the same nature.
Improvise: To make or provide or do with whatever is in hand, to provide without
advance preparation.
Intrinsic: Inherent, or belonging to the real nature of a thing.
Institutionalised: Those norms and rules which have become part and parcel of
social process and organisation.
Insular: Isolated and safe outside the environment.
Laity: All the people not belonging to any profession; laymen in society.
Metaphysical: Supernatural.
Morphological: Related to form and structure of plants, animals or societies.
Monolithic: Huge complex structure of single stone.
Mutilate: To damage by removing a part.
Mystically: Exploring the inner vision and direction of man's mind.
Neolithic: New stone culture, when humans lived many centuries ago using stone
tools of more sophisticated kind.
Nirvana: Final spiritual release from earthly bonds and struggle.
Over-arching: Across the arches, that which goes across or connects specific or
particular.
Palaeontology: The science that deals with the life on earth in earlier times as known
from the study of fossils.
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Palaeolithic: Old stone culture when humans used instruments of chipped stones
many centuries ago for hunting and cutting.
Perennial: Lasting for a long time.
Plasticity: Flexibility, impressionability.
Primates: Highest order of mammals e.g., man, apes etc.
Pseudo: 'False' or spurious.
Putrification: To become rotten, rottenness.
Quantum-leap: An advancement which is elemental or basic in nature.
Renaissance: The great revival of art, literature and social awakening in Europe
during 14th and 16th centuries. You will know more about it in Block 2.
Seminaries : Schools, specially private schools and colleges in the past where priests
were trained in Europe.
Serendipity: Accidental discoveries; chance discoveries.
Transcendental: Abstract and supernatural.
Transformative: That which changes the original form Taboo: That which must not
be done because it contradicts social rules.
Technology: The state or science of industrial arts in which complex instruments are
used.
Zymurgy: Chemistry of fermentation for making wine.

1.10 ANSWERS TO CHECK YOUR PROGRESS
Check Your Progress 1
1) (ii) & (iii)
2) (i) False (ii) False (iii) True (iv) True
3) (iv)
3) (iv)
4) (ii) & (iii)
Check Your Progress 2
1) See sub-section 2.3.2
2) (i) (ii) (iii)
3) See sub-section 2.3.3
Check Your Progress 3
1) See sub-section 2.4.3
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Check Your Progress 4
1) (iii)
Check Your Progress 5
1) (ii)
Check Your Progress 6
1) See Section 2.6.2 (ii)
2) See Section 2.6.3

22

UNIT 2: PALEOLITHIC CULTURES
Structure
2.1 Introduction
2.2 Evolution of Modern Humans
2.3 Study of Hunting Gathering Cultures
2.3.1 Major Aspects of Study
2.3.2 Question of Periodisation and Spread of Early Cultures
2.4 Development of Tools
2.4.1 Lower Palaeolithic: Oldovian and Acheulian Tools
2.4.2 Middle Palaeolithic: Mousterian Tools
2.4.3 Upper Palaeolithic Tools
2.5 Habitation and Way of Life
2.6 Arts and Communication
2.7 Summary
2.8 Exercises

2.1 INTRODUCTION
Life on earth began about 3000 million years ago. The life which started from a
simple cell form developed into complex living beings in thousands of species. All
these living beings have been changing and developing over time. The present day
humans have also evolved from primates who lived about 55 million years ago. They
had some characteristics similar to us. Till about the end of the 18th century it was
believed that all life on earth has existed as it is since the beginning of life and that all
life including plants and animals was the creation of God in this form. It was only in
the late 18th and early 19th century that scientists began to put forward the views that
the nature and life have changed over millions of years. It was argued that the present
life forms have evolved through various forms and that many of these are now
extinct. When Charles Darwin (1809-1892) put forward the theory of biological
evolution in 1860, it influenced the thinking of large number of scientists and
scholars. Now, the evolution of modern humans from a common ancestor was an area
which became focus of researches and a number of discoveries were reported from
different parts of the world. With the help of archaeological findings and
anthropological researches it can be said with some amount of certainty that modern
humans have had many ancestors with common biological characteristics. The whole
question of human evolution has two major aspects. The first is the biological
evolution and the second social and cultural evolution. The former is to be studied
mainly through the changes which have taken place in the facial features,
musculature, the structure of bones, limbs, toes, fingers, and size of brain etc. of
humans from the earliest forms. The latter is concerned with the changes in the way
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humans adapted to their immediate environment to arrange their food, the way they
lived, their interaction and communication with fellow humans etc. through various
phases and forms of their biological evolution.
Before you move on to study the above referred two aspects of human evolution we
would like you to carefully go through the methods and sources which we have
discussed along with the introduction of Block 1. Apart from the sources listed in the
introduction to this Block the scholars have used another important source for the
study of hunting-gathering people. This pertains to the study of many such groups
living in isolated pockets in contemporary times in almost similar conditions and
environments as our hunting gathering ancestors lived. Many researchers lived with
them to understand their modes of hunting gathering, way of living, rituals practiced
and other aspects of their culture. Examples of such groups are Eskimos of Arctic of
North America, Athabascan hunters of Canada, Pygmies of the African Congo, the
Bushmen of South Africa, some groups of Australian aborigines, the Semang of
Malay peninsula and certain tribes of Andaman Islands of India.

2.2 EVOLUTION OF MODERN HUMANS
Before we take up the study of the societies which depended on hunting and
gathering as a mode of subsistence we would like to provide a very brief account of
the evolution of modern humans (Homo sapiens sapiens ). In the beginning of this
Unit we had mentioned that the present day humans have come into existence as a
result of passing through various stages of evolution. Let us now take up these
various stages through which this process had taken place.
Around 60 million years ago some of primates, the order to which our ancestors
belonged, acquired important characteristics that were to be found later in humans.
The position of the thumb, frontally arranged eye sockets and dentition similar to
humans were some of the characteristics that are noticeable in various fossil finds. On
the basis of biogenetic data it is now believed that around 5 or 6 million years ago the
hominidae branch (Australopithecus and Homo) separated from that of the Pongidae
(Chimpanzee and Gorilla). According to Yves Coppens the collapse of Rift Valley,
separating east and South Africa from central and west Africa, was the cause of this
dichotomy. The Pongidae remained in the humid zone of western and central Africa
(gorillas and chimpanzees the descendents of Pongidae still live there). While
hominidae lived in large and open environments of east and South Africa. They
adapted to their new surroundings and their remains are found mainly in this region.
It is here that the hominidae became bipedal around 3.5 to 4 million years ago - the
most important stage in the process of hominisation. The standing position affected
the anatomy of the hominidae. The foot became the main organ of propulsion, while
hand now freed from the task of walking could be used for other activities. Its
increased dexterity was a necessary prerequisite for making tools. The period from
3.5 million years to 1.5 million years ago saw the emergence of dichotomy between
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Australopithecines and Homo. The process of development is not unilinear and was
much more complex. One of branches evolved as Homo habilis probably the first tool
makers. They were mainly confined to Africa. The next stage of evolution of humans
is identified as Homo erectus with some distinct anatomical features. In the light of
the available fossils Leakey estimated that they lived one and a half million years to
around 300000 year ago when Homo Sapiens began to emerge. Unlike Homo habilis
whose bones have been found only in Africa the evidence for the presence of Homo
erectus has been found in a number of areas like Europe, Western Asia, Southern
Asia, China and Indonesia. According to Richard E. Leakey “the skeleton of Homo
erectus was essentially modern. A little stockier than the average human today,
perhaps, but not all that different. The head and face, however, were still ‘primitive’:
the forehead sloped backwards and was mounted with prominent brow-ridges, while
the brain though larger than that of Homo habilis, was only seventy per cent of the
size of a Homo sapiens brain. The face protruded less than in Homo habilis, but it
was not as flat or ‘tucked in’ as in Homo sapiens. The chin that is so characteristic of
modern humans was present but poorly developed’ (The Making of Mankind p.110112). The transition from Homo erectus to Homo sapiens was again gradual and is
different in various regions in terms of the period of existence and physical features.
The Homo sapiens again evolved through a gradual process in different regions. In
Europe and some other regions developed a different branch termed Neanderthalensis
(the first fossil was found in Neander valley in Germany). They disappeared around
35,000 years ago without leaving separate line of descendants.
In all of the world Homo sapiens sapiens emerged in different periods. In Europe it is
40,000 years ago where Neanderthals survived side by side.
About the process of evolution from Homo erectus to Homo sapiens sapiens Leakey
says: “If one views the evolution of the Homo line as having more to do with the
programme of cultural capabilities than with environmental condition, then it is
possible to imagine that Homo erectus populations throughout the world became
more and more dependant on the development and exploitation of technology, and
that this created its own selection pressure that propelled the species towards Homo
sapiens. In each part of the world where there had been Homo erectus, there would
eventually arise an early grade of Homo Sapiens. As selection pressure continued
through the demands of culture, each population of early Homo sapiens ultimately
emerged as Homo sapiens sapiens, modern man.”(p. 156)

Fig.1: Skulls of various human species left to right: 1) Homo habilis; 2) Homo
erectus; 3) Homo sapiens; 4) Homo sapiens sapiens
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The modern humans have evolved through a long and complicated process of
hominid evolution and of the biological formation of human genus.
Palaeoanthropologists have studied the process through the changes in physical
characteristics. Archaeological discoveries and scientific developments help us to
understand this process. Bohuslav Klima has studied the process in detail (see box).
“The Upper Palaeolithic cultures are connected with humans of the Homo sapiens
sapiens type, representing the result of a long and complicated process of hominid
evolution and of the biological formation of the human genus. The subject is the field
of study of physical anthropologists, who at the same time look for reliable
explanations for these process. Such studies depend not only upon new
archaeological discoveries, but also upon contemporary scientific developments.
From the morphological point of view hominid evolution embraces three functional
complexes. The first group of features includes changes in the shape of the thorax and
the related release of the upper extremes, allowing rotating movement in the shoulder
joint. The second complex influenced by the hunting way of life, is seen in erect
stature and perfect bipedal locomotion, associated with morphological modifications
of the pelvis and of the lower extremities. The third complex includes changes in the
cranial morphology, especially increase in the cranial capacity and a shifting of the
foramen magnum forwards and thus changes in the complex disposition of the head;
furthermore it comprehends changes in dentition and, very important final shaping of
hand. The hand itself, together with the whole arm, changed so much that it became
able to throw objects with great force and accuracy, using the mobility of the trunk
carried by the pelvis and strong legs, under direct control of eyes. At the same time,
the hand became sensitive enough to produce the most delicate objects and to imitate
the beauty people observed around them and enjoyed.” (History of Humanity, Vol I
p. 177)
As far as cranial capacity is concerned it is estimated that Australopithecus had a
volume of brain round 400 – 500 cc. This increased to 700 cc in Homo habilis to
between 900 to 1100 in Homo erectus and finally to between 1250 – 1450 cc in
Homo sapiens (History of Humanity, Vol. I, p.643)

2.3 STUDY OF HUNTING GATHERING CULTURES
Until the advent of agriculture all human species made a living by gathering plant
food and hunting. In last one hundred years archaeologists have found and unearthed
a very large amount of artefacts, objects and sites.

2.3.1 The Major Aspects of Study
The available source material has helped archaeologists, anthropologists and the
scholars of pre-history in studying and analysing all aspects of life of hunters and
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gatherer who were spread in different parts of the world. The main aspects studied
include:
i.

ii.
iii.

iv.
v.
vi.
vii.
viii.
ix.

the changes in physical and anatomical characteristics of various species of
humans from Homo habilis to modern humans (which we briefly discussed in
the previous sections),
the regions of the globe inhabited by these hunting-gathering humans,
the kind of food available to them and the manners in which they procured it
for their survival. Did they have access to some tools and implements for
acquiring their daily needs and survival?
the changes their tools underwent through 3 million years of history,
at what stage of evolution and development they discovered fire and in what
ways it was put to use to their advantage?
nature of their social organisation and groups they lived in. Was there any sort
of social interaction and communication among the groups?
the method of communication within and outside groups,
how they disposed off their dead?
did they have any art form and what does it represent? Apart from these, lot
more aspects have been studied by hundreds of scholars.

Inspite of the large amount of data available it is very difficult to provide detailed
information on many of these issues. Many a times the information and knowledge is
available for a limited region and it may not be proper to apply it across the board.
Still, we would try to provide inputs on most of these issues in our discussion in this
and the next Unit (on Pastoral Nomadism)

2.3.2 Question of Periodisation and Spread of Early Cultures
From the chronological point of view the period through which hunting and gathering
cultures existed is rather long (around 2.5 million years). Scholars have provided
divisions into periods on the basis of tools used and some other cultural traits. The
period called Stone Age covers the longest period (more than 98%) of the total period
of human history and is considered as pre-history as there are no written sources
available for it. It is, divided into two broad periods the Palaeolithic (paleo - old;
lithic-stone) and the Neolithic (Neo- New) The later is identified with the period
when production of food rather than the gathering became the dominant form of
living. One may say that it is the Palaeolithic period during which humans depended
mainly on hunting and gathering mode of life. In this Unit we are focusing on this
period only. During the whole of this period humans predominantly used stone tools.
These tools underwent a lot of change like the types of stone used, the shape of tools,
the way and purposes for which tools were used as also other materials used side by
side with stone i.e. wood, bones and others. It was not only the tools which underwent
change, even the physical features and anatomy of humans changed. One may
mention Homo habilis, Homo erectus, Homo sapiens, Neanderthalensis, and Homo
sapiens sapiens as the major human species using stone tools. Depending on the tool
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types, the human species and other cultural traits the Palaeolithic period has been
subdivided into lower Palaeolithic, middle Palaeolithic and upper Palaeolithic. In the
archaeological context the objects excavated at the lowest stratum are the earliest and
on the upper levels the latest. Therefore, the lower is the earliest while the upper the
later Palaeolithic. Many scholars even further divide them into sub-sub divisions. At
this stage you must bear one important point in mind that in chronological terms these
periods did not start or end around the same time in all regions inhabited by hunting
gathering people. In certain regions use of tools, human types and cultural traits
which identified middle Palaeolithic or upper Palaeolithic may be quite different from
the others. Another point to be kept in view is that in no region or place one type of
tools or human species or cultural traits were completely replaced by the other. There
are at times some amount of overlap in continuance of the types of tools and
characteristics of users belonging to different periods. However, inspite of these
limitations of classification some dominant identification of a period with people
living therein can be suggested.
The earliest hominids date back to around more than 2-6 million years. Their spread
is mainly confined to Africa, Ethiopia, Kenya and Tanzania or some parts of Asia.
Closely following them we have more developed hominid species known as homo
erectus dating back to around 1.5. million years. They have been noticed till around
2,50,000 years. Their presence has been recorded in fairly wide spread regions.
Evidence for their presence is available in Europe (France, Germany, Spain, Eastern
Europe), Africa (Ethopia, Tanzania, Kenya), Asia (Palestine, Israel, Iraq, Syria, Java,
Philippines Parts of China, India, Pakistan, Indonesia). The presence of both these
hominids has been confirmed by the presence of fossilised bone of skull fragments,
tools and other artefacts. The period is referred as lower or earlier Palaeolithic.
During the long periods when Homo erectus inhabited various pockets, some sub
species began to develop in different parts. These were various species of Homo
sapiens. Of these most robust and wider spread were Homo Sapiens
neanderthalnensis. They were discovered in all parts of Europe. There were a number
of variants of these which are traceable from around 400000 years. However,
Neanderthal proper are more clearly to be found from around 230000 years and their
stable lineage from around 100000 years to 40000 years. In fact from around 400000
years to 100000 years different variants of species having mixed characteristics of
Homo erectus and Neanderthals are recorded in different parts. However, from
100000 years all the regions had peculiar Neanderthals. These Neanderthals had a
short and stout body, absent chin, protruding brow-ridges, a narrow forehead and an
average cranial capacity of 1450 c.c.
The period of flourishing of their culture is referred as Middle Palaeolithic and their
technology as Mousterian. The name is drawn from the site of Le Moustier in
Southern France where their tools were found. The spread of Neanderthals is reported
from Northern Africa (Northern Sahel, Sahara, along Nile Valley and Mediterranean
and Atlantic Coasts); Southern Africa (Malawi, Zambia, Zaire, Angola, Mozambique,
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Zimbabwe, Namibia, Lesotho and Swaziland); East Africa (Ethiopia, Kenya,
Somalia, Uganda, Rwanda, Burundi and Tanzania); Europe (France, Germany, Spain,
Russia and other adjoining regions Czechoslovakia, Hungary, Greece, Belgium,
Holland, Romania, England etc); Asia (Iran, Iraq, Israel, Palestine, Syria, Lebanon,
China, India, Indonesia, Philippines, Sri Lanka, Pakistan, Afghanistan etc.); Homo
sapien Neanderthalensis gave way to Homo sapiens sapiens around 40000 – 35000
years back. These were like modern humans in physique, brain capacity, structure and
facial features. The first fossils of this modern man were discovered near Les Eyzies
in Southern France and was given the name Cro-Magnon after the rock shelter where
it was found. There have been considerable debates among scholars as to whether this
modern man first appeared in Africa, Asia or Europe. The latest researches are more
inclined to indicate that it first appeared in Africa. The sudden disappearance of
Neanderthals was also one of the complex questions. Did large scale interactions and
movements of Neanderthals give rise to Homo sapiens sapiens? Were they
exterminated as a result of violent clash? The discovery of skeletal remains in
Krapina in Yugoslavia; Petralona in Greece and most important of all in six caves of
Palestine (Zyttiya, Tabun, Skhul, Jabel, Qafzeh and Amid) indicate the mixture of
Neanderthals and sapiens sapiens (Wenke, p. 119). There is no evidence of violent
extinction and transition seems smooth. It is most probable that large scale migration
and interbreeding led to the extinction of Neanderthal genes. They represent the last
phase of Palaeolithic which lasted till around 12000 years back after which the
Neolithic Culture appears. This phase as a whole is called upper or later Palaeolithic.
However, within this phase a number of cultures flourished with distinct
characteristics, tool types and regional and geographic variations. The important
phases of upper Palaeolithic are :
i.
ii.
iii.

Aurignacian (34000 to 30000 years ago)
Solutrean (22000 to 18000 years ago)
Magdalenian (18000 to 11000 years ago)

Other small cultural groups identified are Perigordian, Gravettian, Szeletian etc.
Upper Palaeolithic culture has been recorded with a large number of evidences from
all parts of the world including Australia, and North and South America. Their
penetration into every continent, in different regions especially to Americas might
have been tedious through frozen tundras and grassy plains and Australia moving
through islands. It was probably made possible by their ability to adapt quickly and
perfectly to changing conditions due to the growth of mental faculties.
After the upper Palaeolithic cultures and before the Neolithic cultures another phase
of hunting and gathering cultures an intermediate stage called Mesolithic culture is
also identified. This phase is identified mainly with European hunting gathering
culture.
It is also termed as final Palaeolithic and spans 10000 to 5000 BC yeas ago. In
Northern Europe it can be divided into Maglemose (9500 – 7700 BP); Kongemose
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(7700 – 6600 BP) and Ertebolle (6600 – 5200 BP). BP here represents before present
and is reckoned from 1950 AD.
Let us now move on to the making and use of tools by the hunting and gathering
people.

2.4 DEVELOPMENT OF TOOLS
A basic definition of a tool could be that it is an object other than body part which is
used to do some manual work by the user. This basic definition does not
automatically connect the tools with humans as its manufacturer. Chimpanzees are
also known to use sticks to dig and find insects or roots or use stones to crack nuts to
eat. In its earliest stage the humans also must have used such natural objects to obtain
food. This sort of usage at best makes humans merely as tools user and not a tool
maker. In the context of tools what separates humans from other animal forms is
making of tools and that brings us to a modified definition of tools. Jean Chavallon
defines it in the human context. According to him tool is ‘A human-made object used
to perform manual work’ and goes on to add “Prehistorians and archaeologists can
but approve this lexicographical definition The world ‘human made’ should be
stressed, however, because it clearly distinguishes the unworked implement, a pebble
or piece of wood that human and ape alike can use, from the shaped tool made with a
specific purpose in mind and whose function would be to scrape, cut or break. The
adjective ‘humanmade’ confers on the tool a social value, and it plays an increasingly
demanding and pervasive role in human life, to such an extent that as the technology
of artificial intelligence advances one may wonder whether the roles are not far from
being inverted. Are we still able to control our tools, and if so, will we always be able
to do so?” (History of Humanity, Vol I, p.35).
These human made tools have been found in all parts of the globe generally spread in
and around the settlements inhabited by their users. We propose to discuss the growth
of tools and their technology for the whole of Palaeolithic period identifying clear
stage of development in the tools, raw materials used and their technology.

2.4.1 Lower Palaeolithic: Oldovian and Acheulian Tools
It is believed that regular tool making started with the emergence of Homo habilis
(Richard Leakey).
The earliest stone tools have been found in Olduvai (North Tanzania) and Melka
Kunture (Ethiopia). These date back to 1.8 to 1.6 million years. These tools are
referred as Oldovian tools. They were put to use to cut plant foods, digging roots and
to skin meat of small animals. It is believed that meat constituted a small proportion
of food during this period. Moreover there is no evidence to suggest that large game
animals were killed. Procurement of meat at best was through scavenging of dead
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animals. The tools found at these sites are known as choppers and were made by
removing flakes from one side of stone providing it with a cutting edge. The tools
were mostly made from the stones available in the localised region with minimum
changes in their natural form. It is suggested that probably flakes were also used for
scrapping. Homo habilis were the users of these tools.
Further changes in tools are noticed in Acheulian tools. These are available for a very
long period of time, from around 1.4. million years to 200000 years in Africa and
100000 years in Europe. They draw their name from St. Acheul a site in North
France. Homo erectus were the main users of these tools. Acheulian tools had a
simple range which were used for chopping, cutting, piercing and pounding. These
were effective for both butchering meat and preparing plant food. The hand axe,
cleavers and bolas (spherical ball type stone tool used probably to hit animal’s leg to
capture them and crushing and pounding) were the main tool types. The hand axes
were pear shaped or tear drop shaped with a pointed end and a broad end (for a grip).
These hand axes had sharp cutting edge on both sides which was obtained by
removing flakes from both sides towards the pointed end. The tools made by
removing flakes from one side are termed unifacial and when removed from both
sides are termed bifacial. In Levant (Lebanon, Syria, Israel) tools were oval or
almond shaped bifacial. Now for the first time a distinction between core tools and
flake tools is made. Flakes were those pieces which were detached from a large block
while core tools were those from which flakes were removed. Flakes could be used
for tasks which required sharp edges. In many cases edges were retouched to obtain a
desired edge or to facilitate holding in hand. Flaking was done with a hammer stone.
It is noticed that certain materials were favoured for making tools in specific regions
even if it meant procurement from some distance. Generally siliceous rocks, chert and
quartz were used for small tools which required sharp and tough edges. Lime stones
were used for heavier tools. Quartzites, sand stones and basalt were other materials in
use. During this period existence of a few bone or ivory tools has also been
confirmed.

Fig. 2: Acheulean tools from Syria A, B&C are from earliest to later period (After
History of Humanity, Vol. I)
The Acheulian tools have been found in all sites of lower Palaeolithic cultures.
31

2.4.2 Middle Palaeolithic: Mousterian Tools
The tools which are classified as Mousterian have been found in Middle Palaeolithic
sites. The main finds are from Europe and Asia and their users have been identified as
various species of Homo sapiens and predominantly Neanderthals. A large number of
different types of varying tools have been ascribed to this culture. Among the stone
tool types found are scrapers, borers, knives, blades, burins etc. Binford analysed
tools from three different sites in Syria, Israel and France and analysed their types and
uses and classified them into five main specified tool kits.

Fig. 3: Tools from La Ferrassie (France) a – points, b – side scrapers, c – double side
scrapers (After History of Humanity, I, p. 138)

1) Tool kit I: twelve tool types including borers, end scrapers, and knives. These may
have been used to work bone and wood into shafts or hafts and to work skins for
cordage. These tools are associated with tool making and maintenance activities.
2) Took Kit II: twelve tool types, including three kinds of points, scrapers and burins.
The inferred function is hunting and butchering.
3) Took Kit III: seven tool types, most of them flakes and knives. the inferred
function is fine butchering.
4) Tool Kit IV: four tool types, including used flakes and scrapers. The suggested
function is preparing wood and plant foods and possibly the scraping of bones.
5) Tool Kit V: six tool types, including a projectile-point type, discs, scrapers and
blades. This kit appears to be a blend of hunting and butchering and perhaps other
kinds of tools. (cf. Wenke, pp. 112 – 113 )
One significant aspect of the middle Palaeolithic tools is the use of bones, horns and
wood. Sharpened wooden sticks with points hardened with fire to be used and spears
is indicative of the hunting of large animals.

2.4.3 Upper Palaeolithic Tools
The art of tool making reached new heights with Homo sapiens sapiens. Their major
achievements in tool making were:
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i) Large variety of tools,
ii) Regular use of materials other than stones,
iii) Tools which could be used from a distance,
iv) Composite tools,
v) Use of tools for making tools,
vi) Tools for fishing,
vii) Manufacture of microlithic tools, and
viii) Certain artistic and aesthetic sense in tool making.
During this period technology of blade production was perfected. The shape of blade
was regular with parallel edges to serve as knife. The tools were now processed by
pressure flaking with stone, bone or wood. It was perfected by retouching the edge
and point. Burins (or graver was a blade made pointed by removing a facet along one
edge in such a way that it can be repointed by removing another facet) were perfectly
made and was an important tool for engraving or drilling.

Fig. 4: Leaf shaped pointed tools
New weapons for killing a prey at a distance were light spear, spear thrower or atlatls
and bow and arrows. Atlatls or spear thrower was akin to a mechanical device which,
by one estimate, could increase the range of spear throwing to 150 metres. It is
difficult to say exactly at what times bows and arrows made their first appearance. It
was probably around the later period of upper Palaeolithic. A much more advanced
tool noticed in West Asia towards the end of Upper Palaeolithic is a sort of sickle
shaped tool with edges which was probably used for cutting grasses. It is difficult to
say what sort of grasses were cut with it for what purpose but must have been used
extensively once the domesticated grains were sowed and harvested.
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Fig.5: Curved Knives

Selection of raw material for making tools is very diverse. For making stone tools
flint, horn stones, quartzite, quartz, clay stones and crystalline schist were used. Use
of precious stones like rock crystal, chalcedony, obsidian, opal, agate and jasper etc.
has been indicated. Many of these were acquired from distant places. The presence of
non-local stone tools in a region indicates some sort Hunting and Gathering of barters
or exchange of materials.
The use of material other than stones is on a much larger scale in an organised
manner. These were bones, horns, antlers, teeth, tusks and wood. According to
Bohuslav Klima
“Although organic material were worked in the previous periods too, it was not until
the upper Palaeolithic that tools of these materials become, alongside that stone tools,
a standard component of the full toolkit. These tools comprised standardised forms
such as spear points, daggers various points, picks, polished tools, retouchers, pins,
needles, awls, hammers, cylindrical grinding implements, shovel-like and spoon like
implements, clubs, perforated antlers and others which were designed for various
important tasks. Some of them were composite tools or were lengthened by a handle.”
(History of Humanity, Vol. I p. 180)
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Fig. 6: Spear thrower made of Reindeer antler from
France (After History of Humanity p. 237)

Fig. 7: Bone tools - harpoons

Many of these tools made of organic materials have not survived due to natural
decay. Their remarkable feature is that have not been found only in their natural form
but have been worked upon through shaping and creating edges, points etc. These
modifications suggest that people were aware of physical and chemical characteristics
through observation. Many available materials were put to other uses too such as
hollowed logs as boats, concave stones as vessels or dishes.
Another important feature was introduction of very small tools called microliths.
These were used as independent tools or were joined with some handle, or a sharp
edge or harpoon or heads of projectiles for specialised tasks for hunting small
animals, fishing, processing the hunted animal or giving shape to tools or engraving
some aesthetic and art work. However, the full potential of microliths was exploited
during the Mesolithic period only.
Finally, now we notice use of tools for making tools. Patterns of flaking or tool
working shows that several tools were made from the same stone indicating that the
methods of tool making also advanced.

2.5 HABITATION AND WAY OF LIFE
The information on mode of living, habitation, means of subsistence, disposal of dead
and rituals and belief systems of hunting gathering people is fragmentary. Mostly the
inorganic substances have survived while the degradable organic material have not.
However, the small fragments, tools, artefacts, locations of finds and circumstances
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of their preservation throw some light about their habitation, means of subsistence
and their social organisation.
During lower Palaeolithic period very little is known about the dwellings or sise of
the groups of Homo habilis. Their main food came from plants and a small proportion
from scavenging dead animals or very small animal hunt which was probably
consumed in raw form.
From the period of Homo erectus we notice certain significant features like the use of
fire, building dwellings, living in bands of 25 – 30 people, social relations and
planned hunting. All these gave them a certain life style.
Their shelters are in the form of natural caves as well as built dwellings which were
oval or circular in shape. Tree branches and covering of skins were used to erect
these. Presence of hearth in dwellings indicates regular use of fire. Now the meat was
consumed grilled on fire or cooked in pits. The hearths are open. Hunting was a
regular practice which was mainly the work of men while women were involved in
gathering of plant food and foraging. Human groups lived separately but did come
together on seasonal or cyclic manner. The movements of groups were within a
limited territory During the period of Neanderthalensis and Homo sapiens sapiens the
methods of hunting, types of hunt, consumption of food, types of tool and the bones
available at habitation sites suggest that large animals especially herbivores were also
hunted along with smaller animals. We have evidence of hunt of large animals like
bison, mammoths, horses, wild boar, Reindeer, various species of deer and other
cattle. In Europe Reindeer was the main animal hunted and around 90% of the bones
available pertain to them only. The use of spears must have facilitated big game hunt.
The hunt of large animals was a group activity and confined to men folk. The hunted
animals were to be shared by the whole group. Meat was consumed cooked, grilled or
baked on fire. All parts of animals were consumed even the bone marrow was
extracted with specific tools or by smashing the bones. The new item in animal food
now added was fish and other water animals. Around 26000 bones found in Kudaro
caves in great Caucasus belong to Salmon fish. At Ogzi kitchick in Kazakhistan out
of 15000 bones around 13000 are the remains of steppe turtle. In upper Palaeolithic
availability of suitable tools for hunting and catching increased the proportion of fish.
This is especially evident in Europe where fish consumption is very high between
14000 and 10000 years.
In plant food also the variety seems to have increased. Tools for extracting roots were
varied and the storage of plant food is also evident. Generally the consumption of
plant food was dictated by the immediate environment and available flora. However,
the subsistence needs were fulfilled through collection of food and exploiting the
resources available in natural form without altering the nature. The available evidence
also suggests the domestication of dog which was probably an asset in hunting
operations.
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Habitation sites of Neanderthals indicate that caves and sites were occupied
repeatedly by different groups inhabiting these regions. The important cave sites are
caves of Kilna (Moravia), Bockstein caves (Germany), Hortus Caves (Southern
France), Shanidar Caves (Iraq) and Teshik-Tash Cave (Uzbekistan). Caves are more
important for the finds of artefacts, bones etc. During upper Palaeolithic period
human made habitations and settlements are numerous as compared to earlier period.
Caves and rock shelters available in habitation zones were continued to be occupied.
Habitation sites seem to have been chosen near water bodies, rivers and fords as also
near places where prey animals were available. The construction of huts is refined
with clear demarcations. Wooden frames with covering made of skins were the main
material used. Bones, stones and mud also appear to have been used. The shapes of
huts are varied, irregular, oval, round and even kidney shaped. Some of these were
temporary tent like while others of some permanent nature especially during the late
Palaeolithic. Apart from securing the dwellings the people protected their bodies with
the use of animal hide.
Presence of hearths inside or outside is strongly indicated. These are open as well as
covered and a tendency to preserve fire is suggested. Wood and even bones were used
as fuel. The large deposits of ash and bones near the habitation sites indicate the sise
and frequency of using a site for long periods.
The sise of group does not change much and is estimated around 30 – 50 persons. As
a way of life they seem highly mobile though the area of movement was limited. It is
believed that this movement was within a small region. According to Leaky their
movements were mainly restricted to specific territories usually 25 – 30 kilometres in
all directions from a central water source or home base. It is also indicated that
smaller groups came together for short periods where exchange of materials or mates
might have taken place. Social relationships were strong. Some evidence suggests
that wounded persons were looked after and the healing process is also evident which
indicates social bonding and taking care of the infirm persons in the group. During
the middle Palaeolithic strong evidence is available to suggest that the dead were
disposed off or buried by the surviving members of groups. In Shanidar Cave in the
Zagros mountains of Iraq a burial, which is around 60,000 years old, probably of
some leader or important person has been laid on bed of branches and even flowers
are placed. Around 50 burials were studied belonging to around 20 sites in Europe,
Africa and Asia. Here around one third are children and a few women which indicates
love and care for children as a few of them are new born. The burials are mostly in
shallow trenches. The cemetery of La Ferrassie (France)contains the burial of a man,
a woman and children. They probably belong to the same family. In many cases some
tools, horn, animal bones and even flowers have been placed on the bodies and
buried. In some cases red powder is sprinkled. These sorts of burials indicate some
ritual practices associated with it.
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2.6 ARTS AND COMMUNICATION
Various expressions of arts have come down to us from hunting gathering societies.
These are in the form of engravings, markings, colouring of bones, some polishing, or
holes in bones etc. from the middle Palaeolithic period. It is only with upper
Palaeolithic period that we get a lot of evidence in the form of objects, artefacts,
statues and cave or rock paintings. Most of representations of arts belong to the later
phase of the upper Palaeolithic period. The most elaborate surviving art is in the form
of rock or cave art. This is available in the form of drawings made on walls, ceiling or
floor of caves. The engravings and colours have been used to draw them. The
drawings mainly pertain to animal figures representing mammoths, deer, fishes, birds
etc. Human figures are less frequently drawn. Many figures are drawn where different
parts of different animals have been shown in one imaginary animal. Hunting scenes
with weapons in the hands of hunters are also drawn. The most remarkable find of
cave paintings is in Spain in the Altamira caves. Altamira meaning ‘high look out’
has an elaborate cave system. The paintings done on the ceiling had bison, horses,
deer, wolves and boars. These are life sise and brown, yellow, red and black colours
were used. These have been dated between 34000 and 12000 years. In Las Caux cave
in France similar paintings were found, estimated to be around 15 – 14000 years old.
The figures here are not merely portraits of animals but appear full of action,
movement and life. Bulls, horses, stags, wild goats, bison, cows even lion are
represented. Arrows or spears stuck in animals, even a dead man and a few
geometrical designs are shown. In Africa and Asia a number of such caves have been
found. In all more than 200 decorated caves of varying sises with some unique
characters are known.

Fig. 8: Rock engraving from Grothe des Trois Freres, Ariege (France) (After History of
Humanity, Vol. I, p. 187)

A lot of similarity in subjects and style can be noticed. In most of the cases figures
are jumbled up one on the other, no specific direction of figures (in Atlamira and Las
Caux they are much more orderly). In most of the paintings the representations of
fishes and birds are nominal as compared to other animals. Human figures wherever
drawn are sketchy, stick like and only lines have been drawn to represent them. The
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colours seem to have been obtained by natural mineral pigments of manganese oxide,
ochre, even charcoal. Some sort of binding material is also used. The colours have
been applied through some sticks, brush like objects, or fingers.
There is a lot of debate among scholars to ascertain the meaning and purpose of this
cave art. Some see it as representing some sort of magic or ritual for hunting. Others
see it as representation of social group with the help of animal form representing
males, females and children. It is also seen by a few as representation of some
festivities on the occasion of coming together of smaller groups.
Other art forms are decorated tools of bones, horns or stones. A few decorated objects
have been found which seem like ornaments. These were used to adorn arms, wrists,
neck or feet. The decoration is done by colouring, drawing lines, engraving,
polishing, drilling holes and giving specific shapes to art objects.

Fig. 9: Stylised figures carved on bone (After History of Humanity, I, p. 239)

Another example of art is in the form of statues or figurines. One of the earliest finds
of statues come from a cave site Vogelherd in Southern Germany. Here a 6 cm. big
horse, a mammoth with zigzag marks and other objects with engraving made of ivory,
bones and horn, are discovered. These are around 32000 years old. In the cave system
of Pyrenees 2 clay figures of bison which are around one metre long each have been
found. These are estimated to be around 15000 years old.
As far as communication is concerned there is complete unanimity that Homo habilis
and Homo erectus were not capable of having a verbal communication as is evident
from the structure of thorax. As far as Neanderthals are concerned study of the
anatomy of their thorax indicates that they were capable of making limited words but
whether they were able to speak sentences or communicate verbally is doubtful. They
might have communicated with the use of symbols, markings or limited sounds. It is
believed that Homo sapiens sapiens during upper Palaeolithic were capable of speech
as they are akin to modern humans. One can with a degree of certainty say that means
of communication developed during this period. Now speech as also drawings,
symbols and markings were used for communication within the group and with other
groups and the use of symbols can be considered as precursors of script which
developed during subsequent periods.
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2.7 SUMMARY
In this Unit we have tried to present an account of the evolution of hominids as a
biological specie and hunting gathering cultures. Hunting gathering as a way of life
spans almost 98 per cent of the period of existence of humans on earth. Hominids
have lived on earth for more than 2.5 million years. Starting from the earliest point
we have covered the period up to 12000 years ago when the Palaeolithic period
comes to an end. Archaeology and Anthropology help us in understanding
developments during this period. A brief discussion has been provided on the
methods employed by archaeologists and historians to study the excavated sites and
artefacts. Humans have attained their present physical features and biological form
through a process of evolution in millions of years. Humans have passed through
various stages like Homo habilis, Homo erectus, Homo sapiens Neanderthalensis, to
reach the stage of Homo sapiens sapiens, the ancestors of modern humans. The
process of evolution has been slow.
In their hunting gathering mode of life humans underwent through a process of
change and development. This period has been divided into three phases. Lower
Palaeolithic, middle Palaeolithic and upper Palaeolithic with distinctive features.
During the whole Palaeolithic period the tools used by humans passed through
various stages of development. Oldovian, Acheulian Mousterian and upper
Palaeolithic are main tool types. Stone tools represented the dominant tool type
through out the period. However, bones, ivory, horns and wood also came to be used
in later phases.
The pattern of habitation and settlement of hunting gathering cultures also changed
during this period. Apart from caves and rock shelters they made dwellings of various
types in almost all parts inhabited by them. Discovery and use of fire had a lot of
impact on food consumption and way of life during the Palaeolithic period.
In the Palaeolithic cultures we come across arts in various forms. Some important
ones were cave paintings, decorative arts and statues which have come down to us
from various Palaeolithic settlements.
During the long Palaeolithic period the changes were slow but significant and exhibit
a steady growth of hunting gathering cultures. In next three units of this Block we
will study the developments in the following period.

2.8 EXERCISES
1) How does archaeology helps us in knowing about early cultures?
2) Give a brief account of the periodisation of Palaeolithic cultures.
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3) Discuss in brief the evolution of hominids to Homo sapiens sapiens stage.
4) How are upper Palaeolithic tools an improvement over earlier tools?
5) What were the means of subsistence of Palaeolithic people?
6) Write a short note on the habitats of upper Palaeolithic people.
7) What sort of art forms are found in the Palaeolithic culture?
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UNIT 3 MESOLITHIC CULTURES
Structure
3.1 Learning Objectives
3.2 Introduction
3.3 Environment of Europe During Early Holocene Period
3.4 Tool Types and Manufacturing Techniques
3.5 Mesolithic Cultures of Europe
3.5.1 Maglemosian Culture
3.5.2 Tardenoisian Culture
3.6 Post -Pleistocene/Post-glacial/Early Holocene Ecology
3.7 Summary
3.8 Suggested Reading
3.9 Sample Questions

3.1 LEARNING OBJECTIVES
Once you have studied this unit, you should be able to:
 learn about the culture that flourished in Europe during Post Pleistocene
period in Europe;
 know about the environmental background of the Holocene period in Europe;
 learn about the change in tool types and their manufacturing technique during
this period;
 learn about Mesolithic man and his culture; and
 learn about Mesolithic ecology that is the mode of adjustment of the
Mesolithic people in the changing environmental condition of early Holocene
period in Europe.

3.2 INTRODUCTION
Mesolithic is a cultural stage belonging to human beings who were completely
modern in their biological characteristics and are known as Homosapiens sapiens. In
fact, people lived almost in the same way as they did during Palaeolithic stage. The
main difference being they that lived in Europe at a time when the climate was
changing from what it was during the previous geological stage, known as the
Pleistocene epoch. The geological epoch which follows is known as Holocene. Both
Pleistocene and Holocene belong to the Quaternary period. Holocene is also known
as the Recent or Neothermal phase. We are living in the Holocene phase. Holocene
began around 10,000 years B. C.
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In Europe, Pleistocene is considered as a period of climatic fluctuations. Throughout
this epoch climate fluctuated between warm and cold phases. At the end of
Pleistocene period, climate slowly became warmer. With the change in the climatic
environment areas which were under ice or under the influence of cold climate
became free from ice or its influence. Plant and animal gradually changed. Faunas of
the cold climate were replaced gradually by the faunas of the warm climate. Plant
cover changed from arctic to temperate types. Holocene period seen the establishment
of the geographical, climatic and biological & conditions of Europe as it is known
today. Human beings adjusted with the changing condition by changing this way of
life.
The change was quite slow but the change took place mainly in response to the
change in the environment. However, in their subsistence level they were much like
the Palaeolithic hunter gatherers but their mode of hunting-gathering became
intensified. Man’s long experience through generations of interaction with plant and
animal in search of living, has led to his experience and knowledge about them. For
this reason, we find the people who lived in the Post-Pleistocene era were still hunter
gatherers but were species-specific hunter and gatherers. This means that they
favoured some species of plants and animals over others. Culture that was produced
by the people who lived in Europe during post Pleistocene period that is early
Holocene, are known as Mesolithic culture. Change of environment was not uniform.
Accordingly culture varied from one environmental zone to the other.
Study of Mesolithic culture of Europe can best be studied from the following points:
• Terminology
• Environment
• Tool types and techniques of manufacture
• Mesolithic cultures
• Post Pleistocene/ Post- glacial/ early Holocene ecology

Terminology
The term Mesolithic has got a long history of origin. In fact A.C. Carlyle (Brown,
1889) had coined the nomenclature on the soil of India. There was a general belief
that a cultural break existed between Palaeolithic, the Old Stone Age Culture on the
one hand and the Neolithic or the New Stone Age culture on the other (Lubbock,
1865).
Carlyle found a large number of small stone implements from the caves and rock
shelters of Vindhyan hill regions of central India. The assemblage comprised of small
stone tools in forms of crescents, trapezoids, triangles and delicate knifelets. No tool
was more than 1.6 cm. in length. The tools were never found in association with
polished or ground implements. Carlyle found enough stratigraphic evidence to
suggest that these small implements were lying intermediate between Palaeolithic and
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Neolithic stages. The accompanying culture connected with both the stages. Carlyle
termed this intermediate stage as Mesolithis. On the basis of Carlyle’s findings and
on similar evidences from other parts of Asia and Africa, Brown (1889) carried out
his investigation in Britain and Europe. His findings were similar. His evidence was
based on data found near about East Dean and Sussex, England. He found transitional
sequence of culture both on the basis of stratigraphy and typology. Zoologists
dominated the scientific discourse at that time, which undermined cultural capability
of men. They believed that man left Europe with the animals of the cold period. In
spite of the logic put forward by Brown, it was not until Piette’s discovery of similar
situation at Mas’d Azil in 1895, that the term Mesolithic gained any popularity
among the European scholars.
Clark, in 1932, established the term in its proper connotation. He substantiated his
opinion with data related geology, archaeology and ecology. His enquiry was based
on ecological understanding. Clark’s (1980) definition of Mesolithic is as follows; “it
is a culture of hunter-gatherers lying intermediate between Paleolithic on the one
hand and Neolithic on the other; recent in geochronology; followed the same
subsistence pattern as Palaeolithic but difference was emphasised in terms of
specialisation”. The end of Pleistocene is conventionally placed around 10,000 years
B.C. The date for Mesolithic in Europe is fixed around 9500 years B.C. Mesolithic is
considered to have ended with the introduction of agriculture around 6000 and 5000
years B.C. (Price, 1991).
In Asia and Africa the terminology differed. In West Asia, mainly Levant, Iraq, Iran
and Africa the period just preceeding Neolithic is called Epipaleolithic by Garrod,
Stekelis, Neuville, Kenyon, Mc. Burney and others. The genesis of the culture lies
well before Holocene period and into the terminal Pleistocene at these places. In
Africa, excepting in the Nile valley, no true Neolithic culture is found. In these areas
Mesolithic-like cultures are known by the term Late Stoneage. In India, the culture is
also termed as microlithic culture.

3.3 ENVIRONMENT OF EUROPE DURING EARLY HOLOCENE
PERIOD
Europe was under the influence of glaciations during Pleistocene period. Snowline
marking the arctic tundra was extended up to present temperate zone. At the end of
Pleistocene period due to change in solar radiation, Europe was gradually warming
up. This led to mass scale change in geography, biology and human culture of
Europe. Post Glacial or post Pleistocene environment of present day temperate
Europe is better understood with the application of pollen-analysis. Palynologists
found that Post –glacial deposits can be divided into zones in which the
transformation of forests in response to the curve of temperature is recorded. At first
the temperature rose slowly, culminated into a peak and then receded to some extent
until present day condition was reached.
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Mesolithic culture in Europe can be separated from Palaeolithic on the basis of
geological and palaeontological characters, although the criteria vary from one region
to the other. It can be distinguished from Neolithic on the basis of its economy.
Neolithic had a food producing economy, based on agriculture and animal husbandry.
Mesolithic people lived on hunting and gathering. They did not know food
production.
K. Jessen in 1934 divided Holocene Europe into nine basic zones based on pollen
analysis to understand its climatology. Pollen analysis provided a picture of forest
development in north and northwest Europe. Forest in Scandinavian language is
referred to as boreal. Europe was under Park Tundra condition (pollen Zone IIII) by
the end of Pleistocene. With the warming up of climate park tundra vegetation made
way for Birch-pine pollen zone (IV) of the pre-boreal period that was a period
through which forest development was taking place. The first phase of forest
development is known as early boreal (pollen zone V). This phase was dominated by
pine trees but hazel and birch were also found. This is followed by late boreal (pollen
zone VI). Pine and hazel trees dominated the forest together with some elm and oak
in its first phase and lime and alder at its later phase.
Pollen VII a is known as Atlantic period because the land bridge connecting Great
Britain to Europe was submerged and the climate of the area was exposed to the
influence of Atlantic ocean. The forest of this period is characterised by the presence
of alder-oak-elm-lime trees. This phase continues into a period known as sub Boreal
(pollen zone VII b). In it, elm declines slowly and hazel increases. During the
Atlantic period a climatic optimum occurred with annual average temperature above
2 degree centigrade than what it is today.
Faunal changes also took place but fauna was not as sensitive as the plants. Some of
the most significant changes were gradual and eventual replacement of reindeer by
red deer and bison by bos.
Movements of the sea level, also known as eustatic movement and the land surface
movement known as isostatic movement, took place with the end of the ice age. This
has been studied in detail in the Baltic Sea region of the Scandinavian Peninsula.
Baltic was an Ice Lake by the end of the glacial period. During Pre Boreal period with
the melting of the ice, it became a sea and was known by the name yoldia sea. It was
named after the molluscan fauna yoldia artica. Land surface rose during Boreal phase
and Baltic became a fresh water lake and is known as Ancylus Lake, with the
characteristic presence of molluscs, Ancylus fluviatilis. During the subsequent
Atlantis period the sea level rose again and Baltic became a sea known as Littorina
Sea. This phase is identified with the presence of common periwinkle shells known as
Littorina littoria. Several transgressions and regressions of sea took place in Atlantic.
Some of the transgressions are dated.
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As the ice retreated there occurred a rapid spread of forest and the development of
new subsistence pattern. It is thought that in response to the development of forest
man developed new tool types, such as axes, adzes and picks in order to deal with the
new environment. The change was gradual.

3.4 TOOL TYPES AND MANUFACTURING TECHNIQUE
Tools of Mesolithic culture are categorised into two groups, those made on stone and
those made on bone and antler. The stone tools can further be divided into two
categories, the microlith and the macrolith i.e. tiny tools and bigger tools,
respectively.

Microliths
Microliths are the predominating and common tool types of this cultural phase.
Technologically, this is a continuation of types from the Palaeolithic period.
Microliths occur at the last phase of the Palaeolithic culture but predominance of the
same is found during the Mesolithic stage. Standardisation of size dimension is made
by archaeologists and 3cm is taken as the limit for length for determining a microlith.
Moreover, the microliths of Mesolithic period were made by highly skilled tool
making technique. This is mainly reflected in retouching of the working edge of the
tool or blunting of the hafting edge of the tool.
The technique employed was punch and pressure, which developed during the Upper
Paleolithic period. For this reason, identification of Mesolithic microliths largely
depend on the context of its finding and dates. Microliths were made by a technique
known as notch technique. A small notch was made on the edge of a micro blade by
means of abrupt retouch. The point of a small punch or perhaps bone was then placed
in the centre of the notch and the bulbar end of the blade was removed by a slightly
oblique blow. The bulbar end is found as a waste product, known as micro-burin. The
rest of the bladelet was fashioned into a microlith, also by abrupt retouch. However,
some forms of microliths could possibly have been made by retouching blades
without using the notch technique.
Microliths are described in terms of geometric and non-geometric shapes. Geometric
ones are types such as trapeze, triangle, lunate or crescent. The nongeometric types
are named by the nature of blunting of the back, such, partly, fully or obliquely
blunted blades or after their functions such as scraper, point, knife, blade, awl, burin
and borer (fig. 1.1).
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Fig. 1.1: Microliths

The tool kit of the Mesolithic people consisted of a large number of small pointed
pieces. Evidences suggest that a large proportion of these elements were employed in
composite tools for plant gathering-harvesting, slicing, grating, plant fibre processing
for lines, snares, net and traps, shell openers, bow-drill points and awls. The pieces
were hafted on wood, bone and antler. These were set in line to give a straight cutting
edge or set with slanting blades, micro-blades, broad trapezs, notched and serrated
blades in line, or lunates and triangles set vertically to give varieties of saw edge
(fig.1 ). This tradition of composite tool using must have extended from Palaeolithic
into Mesolithic.
The microlithic technique enables the maximum length of edge and number of points
to be extracted from a minimal volume of stone. The technique allows the regular
exploitation of small, nodular pebbles and even large artifacts. The technique in turn
allows permanent occupations of territories without any other stone resources. In this
way the Mesolithic people exploited extremely sharp and hard materials like flint,
chalcedony, agate, carnelian etc, which occur in small sources. Economy of the
technique is observed in the construction of composite tools in terms of small rapidly
replaceable and interchangeable, standardised and mass produced units, which were
produced in advance in large quantity and kept in readiness for use at times of wear
and tear. The procedure was to pull out the worn out piece and plug in a fresh one in
its place. A broken Palaeolithic tool needed a complete replacement.

Macroliths
The tools which are beyond the size of microlith may be considered as macroliths. In
this category there are tools which are a continuation of the Upper Palaeolithic types,
such as, scrapers. New types are axes and picks. These are considered as heavy duty
tools. These are made on stone, mostly flint. The tools are made by flaking and
47

making a transverse working edge. According to the nature of working edge these are
termed as axe and adze. These are meant for wood working and were mainly
associated with cultures, which developed in the forest area. Another type of heavy
duty tool is the pick. This has a pointed working edge. There are evidences that the
axe, adze and picks were hafted in wooden, bone or antler haft (Fig.1.2 ). These tools
helped the users to cope with forest environment.

Fig. 1.2: Macroliths (Heavy duty tools)

Bone and Antler Tools Mesolithic Features
Bone tools are found mainly in the form of barbed harpoons. Harpoon is a type of
tool from Maglemosian culture. Harpoons vary in terms of number of barbs; location
of barbs along the shaft and in terms of nature and shape of barbs. There are fish
hooks and points. Points are grooved and made into needles or made into leister
prongs. Chisels on long bones are found. Bones were also used as hafts for making
composite tools.
Mostly shredded antlers were used for making tools. The antler were cut down along
the brow tine region and shaped into axe, adze or haft for inserting stone axe or adze
heads. Animal horn and teeth were also hafted and used as tools (Fig.1.3).

Fig. 1. 3: Bone and antler tools. Bone tools and abraded pebble (Source: http://
www.donsmaps.com)

3.5 MESOLITHIC CULTURE OF EUROPE
Mesolithic culture of Europe exhibits dynamicity of adaptation to changing
environmental condition. Environment in Europe went through changes from tundra
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park land, open steppe, forested zones and coastal environment. In all the areas
culture revealed adaptation to the local environment. According to Clark (1980) this
condition may be considered as ecological niche formation by contemporary human
beings. In the present study cultures which grew under forest and in open grass land
conditions are discussed.

3.5.1 Maglemosian Culture
The Maglemosian culture is named after the type site Maglemose. It is a Danish word
meaning “big bog”. The site is located near Mullerup, Zeeland in Denmark. This
culture is also referred to as ‘forest culture’ and is found near rivers, lake, marshes
and other low lying forested areas. The culture developed during period II, the
Boreal, that is at the time of full development of forest in northern plains of Europe.
Maglemosian culture is found in the whole plains of Europe but richest area is
Denmark and south Sweden. It appears that Maglemosian people were especially
attracted to rivers, lakes etc, which suggest that fishing and fowling played important
role in their economy.

Fig. 1.4. Maglemosian assemblages (Burkitt 1929, p. 35)

This is confirmed by the material culture and faunal remains from the settlement sites
of Maglemosian people. Remains of pike fish are present and barbed bone points
have been found embedded in pike skulls. Faunal remains represent large number of
edible water birds, such as, duck, geese, and swan. They hunted land mammals also
for food. Important ones are auroch (wild ox), elk (deer), wild pig, roe deer etc.
Microliths of obliquely blunted type were found from the breast region of an auroch,
suggesting use of microliths in composite weapons for hunting. There is definite
evidence of use of dog for chasing the games. Maglemosian people killed animals for
fur also. Collection played an important role in their economy. They collected nuts,
berries and other fruits. Vast numbers of hazel nut shells, broken length-wise were
found.
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Most of the habitation sites are on slight prominence in damp areas. Probably they
moved out from the low areas in wet season to dry zones because the areas went
under water during wet season. Settlements are small in size suggesting small social
groups.
It may be summed up that people lived in small social groups, had seasonal migration
and lived on hunting, fishing, fowling and collection.

Material Assemblages of Maglemosian Culture
Material culture of Maglemosian people shows use of diverse tool-making raw
material. These may be divided into stone, wood, amber, animal teeth, antler and
bone.

Stone tools
Most diagnostic types of tools of this culture are axes and picks. These reflect forest
environment. Those made on core outnumbering those made on flake.
There are numerous microliths. Commonest form of all microliths is the simple ones
blunted obliquely or down the whole of one edge. They used single microliths as tips
for arrows and more than one microlith for making inset on wood or bone. Hollow
based points, scalene triangles and crescents are found at all sites. Presence of
microburins suggests that microliths were made by notch technique.
Upper Palaeolithic types of tools are burins and scrapers. The latter are more in
proportion. Most common scrapers are horse shoe scrapers. Points and awls are also
found. Other stone tools are pebbles with countersunk hollows, pebbles with abraded
surfaces and so called mace heads with hour glass perforations (Fig.1.1).

Antler and bone tools
Antler and bone tools are difficult to preserve. Even then a large variety of them are
found. Barbed bone points, axes or adzes of bone, spear heads, antler sleeves, fish
hook and leister prongs are characteristic types. Other bone and antler tools include
antler tines worked into sharp points, worked animal teeth, perforated auroch
phalanges, awl and bodkins and even whistles. The bone antler tools are frequently
decorated with scratched in or incised geometric designs. Stylised animal or human
figure are rare.

Wooden objects
Among the preserved wooden specimens, the important ones are: (i) ends of rods,
pointed and hardened by fire, (ii) club like objects, (iii) wooden sleeves for inserting
stone axes and adzes, (iv) wooden plaques with perforations made by fire, (v) wooden
paddle-rudder suggesting evidence of navigation of the culture, (vi) dugout canoe
made of Scottish fir tree, 6 feet long and 3 feet in breadth, made by scooping wood
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out by fire. Fire was used in carpentry. The last two items indicate navigation during
boreal period.
There are fishing nets made of plant fibre, sink made of stone and float made of plant
bark.

Amber and animal teeth
Tongue shaped pendant, perforated for suspension, amber beads with conical
perforations were meant for personal adornment. Animal teeth were used both as
personal ornament and as tools. Canines of bear, otters, wild cat, and incisors of
aurock, wild boar, deer etc. were used. Wild bores tusks were set in antler sleeves and
used as adze.

Development of Maglemosian
As a result of detailed research, Maglemosian culture is divided into five progressive
chronological stages. The most significant development is found in the microliths,
axes, cores and in the ratio of flake to blade. Ancestral form of Maglemosian culture
is found in an industry called KLosterlund, which is dated to 7250-6950 B. C. The
industry is named after a place name in Denmark.

3.5.2 Tardenoisian Culture
Tardenoisian culture is named after the site of Fere-en-Tardenois at Aisne, France,
discovered by de Mortillet in 1896. The culture has a wide distribution in France,
Germany and the Iberian Peninsula. The culture seems to be concentrated around
Mediterranean basin. On the west it spread up to England and on the east up to
Poland and in southern part of erstwhile Russia. This is basically a microlithic culture
and is devoid of any heavy duty tools like axes and picks. Traces of Tardenoisian
culture is found mainly on sandy soil and on rocky surfaces. The settlement sites
showed that makers of Tardenoisian culture avoided the necessity of adaptation to
dense forest – for which their material culture was not adequate and they lacked
heavy equipment. Their main occupation was fishing, hunting and collecting. Some
kind of shelter in the form of wind break was evident in some areas and they
sometimes lived in pits. General preference was open air. Tardenoisian men lived
through pre-Boreal, Boreal and Atlantic periods. Soil of the areas where they lived
was not suitable for agriculture, so hunting gathering way of life continued for a long
time in the area.

Material Assemblages of Tardenoisian Culture
No wooden object has survived from the Tardenoisian culture. A few bone fragments,
broken at both ends have been found. Microliths were hafted on them and used. Other
bone objects were in the form of pins and points.
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Microlithic tools
The only objects to survive in any quantity are microliths made on stone, mainly flint.
The industries consist of tiny stones chipped into forms of geometric shapes, such as,
triangle – equilateral, isosceles or scalene, little crescents or lunates and at a later
date, trapezes. Tools are within 3cm in length. They are mostly fine, thin and narrow
blades. Large numbers of fluted cores are found. These were formed because blades
were removed from them. A technique called notch technique was used for blunting
the backs of the blades. Blades were an important component of Tardenoisian culture
and were utilised as knives and scrapers and more rarely as saws and awls. Scrapers
are a little bigger in size than the blades and there are a variety of scrapers found.
Tardenoisian tools are both of simple and geometric varieties. Geometric types are
trapeze, triangle and crescent. Blunting of the back is very common. These were
meant for hafting and making composite tools.

Development of Tardenoisian Culture
The development of Tardenoisian culture is found in another microlithic industry
known as Sauveterrian. The latter culture had a direct link with the Upper Palaeolithic
culture, of the region. Origin of Tardenoisian is rooted to Upper Palaeolithic culture
through Sauveterrian culture. Tardenoisian culture is divided into three main
developmental phases; Phase I or lower Tardenoisian, Phase II or typical
Tardenoisian and Phase III or final Tardenoisian. The sequential nature of
development is found at site Le Roc Allan in France. Tardenoisina culture is found at
Le Roc Martinet at Sauveterre-la-Lemance in France strigraphically lying over a
Sauveterrian industry and is having a direct link with the Aurignacian culture of
Upper Palaeolithic of Europe. The best radio carbon date so far obtained for
Sauveterrian culture is 7045+106 B. C. and date for Lower Tardenoisian is 5400+350
B. C.

3.6 POST-PLEISTOCENE/ POST- GLACIAL/ EARLY
HOLOCENE ECOLOGY
Forest ecology
North of Alps and Pyrenees, the zone later occupied by the expanded temperate
forest, was initially a cool or cold corridor bounded on the north by Baltic ice cap and
on the south by glaciers of Alps and Pyrenees. It was a zone of tundra park land and
of open steppe, warmed only by the currents of Atlantic and the Mediterranean. As
conditions ameliorated, temperate deciduous forest grew up by c. 10,000 – 9000 B. C.
This gradually became an area of high biomass with a high edible productivity
exploited by numerous herds of small herbivores and probably broken up into a
mosaic of small productive Mesolithic territories. The change in the environment is
already discussed.
The birch pine forest of early Boreal phase quickly gave way to thick mixed forest,
reaching a climax in dense oak, hazel, alder, lime and elm forest in the warm wet
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phase of the-Post glacial climatic optimum between 6000 and 4000 B. C. This canopy
was mainly made up of deciduous plants and gave rise to characteristic structure. This
depended on the annual loss of leaves of the trees in autumn and without any growth
of fresh green for three to five months during the long, snowy winter. Ground layer
was covered by detritus formed of dead and decaying leaves and trunks and
dominated by large quantity of fungi, mosses and liverworts, most of which were
edible and available throughout the year. Above the ground layer rose up the field
layer of herbaceous plants and strands of grasses and vegetatively propagating roots
and tuber plants. The productive field layer of roots, tubers, bulbs and rhizomes were
covered by shrub layers of hazel, berry bearing shrubs up to 15 feet height. The
structure of the forest canopy was completed by the tree crowns of oak, elm and ash
rising to about 25 to 100 feet. It was broken only by outcrops, rivers, lakes, swamps
and marshes. The rich ground cover of plants also attracted such herbivorous grazing
animals as deer, auroch, and boar in large number. Mesolithic people who lived in the
forest took advantage of the vast quantity and variety of seasonal vegetal food,
especially, roots, tubers, fruits and nuts. They hunted the grazing animals. The large
number of water bodies provided with edible aquatic resources. Wide range of fishing
equipment, bone hook, fiber made lines, leister prongs, fish traps, weirs, and fish nets
and dugout canoes provided evidence for utilisation of aquatic resources. They lived
in the wooded area and took advantage of the forest with the heavy duty tools and
with fire.

Open Grassland Ecology
Mediterranean is considered as climatic and ecological buffer zone. Proximity to
equator and distance from ice cap and ameliorating influence of the sea fashioned the
climate of this region during Post Pleistocene time. The region is marked with the
continuity of stone industries from the Palaeolithic into Mesolithic.
Between 10,000 to 7000 B. C. the cool and temperate zone at the head of the Adriatic
and Franco-Ligurian Sea was gradually colonised by warmer species of plants. Birch
pine gave way to juniper, pine and oak. Mediterranian evergreen and drought
resisting flora gradually expanded from southern Iberia, southern Greece, southern
Italy and south Balkan. The moderate annual rainfall and a late summer drought of
severe proportions at the sea level limited coastal woodlands to mainly xerophytic
and evergreen tree species, interspersed with strands of flowers, grasses, legumes and
herbs. Much of these is directly edible and could be harvested throughout the year.
Edible root plants like onion, leek and garlic were available. European subsistence
during Mesolithic in these areas was based on gathering of pulses, bulbs, grass seeds
and nuts in combination with fishing, fowling and hunting of ovicaprids (sheep and
goat), deer and auroch. Microliths used as tips for arrows and as knives and scrapers
helped the Mesolithic folk to cope with the open grassland environment.
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Fig.1.5: Reconstructed view of a Mesolithic man of Europe (Source:
wesleyjohnston.com)

3.7 SUMMARY
Mesolithic is a transitional period between Paleolithic on the one hand and Neolithic
culture on the other. This culture flourished in Holocene or recent epoch. In Europe,
the environment changed gradually during early Holocene period until the climate
and environment became same as we find in Europe at present. Prehistoric man
continued with subsistence quite similar to those of Palaeolithic men. This meant that
they were still hunting and gathering food for their livelihood but there was a vast
change in the mode of subsistence in the Mesolithic culture. They became quite
specific about the animals they hunted and plant food they collected. To this was
added two new activities, fishing and fowling. Most important feature of Mesolithic
culture of Europe is the peoples’ adaptability to changing environmental condition
with their tools, technology and culture. They formed a kind of ecological niche in
the specific environment they lived in.
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3.9 SAMPLE QUESTIONS
1) Definition Mesolithic culture.
2) What is the history of development of the term ‘Mesolithic’?
3) What is palynology? bring out the importance of the subject in understanding Postglacial environment of Europe?
4) What changes took place in the vegetation history of Europe during Post
Pleistocene period.?
5) What change took place at the level of geography of Baltic Sea?
6) What were the major tool types of Mesolithic culture in Europe?
7) What is a microlith?
8) Name some of the microlith types of Mesolithic culture of Europe.
9) What technique was employed in making the microliths?
10) What other tool types are found in Mesolithic culture in Europe?
11) Discuss how the stone axes and adzes were made?
12) Describe the material culture of Maglemosian culture.
13) Point out the special features of Maglemosian culture.
14) What are the characteristic features of Tardenoisian culture?
15) Tardenoisian is a microlithic culture. Justify the statement.
16) Give an account of the development of Mesolithic culture of Europe.
17) Discuss why Mesolithic culture in Europe reflects the dynamicity of
environmental Adaptation.
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