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UPSC - Meaning And Scope Of
Anthropology
The study of Man and his varied aspects is comparatively a recent endeavor and has been known
as Anthropology. It may be called a subject of half science and half arts. It is a young science
which is yet to be intimately familiar with the students of science. Anthropology, as is commonly
misunderstood, is not an idler's pursuit nor is it a study of queer customs of the savages or digging
for the remains left by the prehistoric people.
It concerns us primarily with our own lives. It is no longer a vague study or a study without a
portfolio. It is a well-defined science which tells us about the various aspects of the life of man,
which is both physical and cultural, from the time of his origin till the present day. It embraces a
vast field of study which views man from different angles. Anthropology is probably the most
comprehensive of the sciences dealing with man and his works.

Meaning of Anthropology
The word "anthropology" has been derived from two Greek words, anthropos (man) and logus
(study or science). Anthropology is, thus, the science of man. This etymological meaning, of course,
is too broad and general. More precisely, anthropology may be called "the science of man and his
works and behaviour". Anthropologists are interested in all aspects of the human species and
human behaviour, in all places and at all times, from the origin and evolution of the species
through its prehistoric civilizations down to the present situation.
Anthropologists study human behaviour not concerned with particular men as such but with men
in "groups", with races and peoples and their happenings and doings. So, anthropology may be
defined briefly as the "science of groups of men". Unlike many other subjects such as physiology,
psychology, pathology, economics, sociology etc. each of which confines to one aspect only,
Anthropology studies various aspects of man. The physiologist studies the processes of life of an
individual only. Similarly the psychologist deals with the mental conditions of man. The pathologist
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investigates the pathological conditions or diseases of man. Economics deals with the household
management and fulfillment of the needs of man or in the broad sense, production, distribution
and consumption of wealth. The sociologist discusses the social groups and institutions and their
interrelationships and various social problems.
Thus, each of the above biological and social sciences deals with one aspect of man or with
particular individuals only. But the anthropologist focuses his attention on men in groups and
studies the total society consisting of different races or peoples of the world, both past and present.
Kluckholon points out that out of all other scientific disciplines that deal with various aspects of
man, Anthropology is the science which comes nearest to the total study of man. It may be called
a holistic or synthesizing discipline or a science of "man in its totality".
Anthropology is both a biological and a social science. It deals on the one hand with man as a
member of the animal kingdom and on the other with man's behaviour as a member of
society. Both the structural evolution of mankind and the growth of civilization are studied from
the earliest times of which any record survives to the present. Similarly in his concern with the
contemporary human groups and civilizations the anthropologist places particular emphasis
on comparative studies.

Scope of Anthropology
Anthropology has two main branchesa. Physical Anthropology and
b. Cultural Anthropology.
But in Europe except in England, U.S.A., Australia and other English speaking countries
including India, Anthropology means both physical and cultural anthropology and the term
ethnology is rarely used for cultural anthropology. Ethnography has been known as merely a
descriptive study of human culture.
a)
Physical
Anthropology:
Physical Anthropology deals mainly with:1.
2.
3.
4.

Human
Human
Human
Human

biology
evolution
variation and
genetics.

Human Biology
The Physical anthropologist studies human biology as he is interested in Homo sapiens alone. He
studies man out of the vast range of creatures that claim the attention of the general biologists.
Therefore, there is close relationship between the Physical Anthropology and the study of other
living beings. The Physical anthropologist tells about the man's place in the animal kingdom by
making a comparative study on the different groups of man and his near relations like apes,
monkey, etc. whom we call primates.
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Human Evolution
Another object of Physical Anthropology is to deal with human evolution. Like other creatures man
is also a living organism. It is difficult to explain under what conditions life had appeared on earth.
But from the geological and palaeontological evidences it has been known that the first living
organism that had appeared on earth consisted of one cell only, which is known as a unicellular
organism or amoeba. In course of time this simple homogeneous organism through the process of
changes attained the heterogeneous form at various stages. Ultimately, a complex form of animal
called man had emerged. All living forms of humanity today belong to the single genus and species
of Homo sapiens. Man is said to have emerged during the quaternary epoch of Cenozoic era. As
time elapsed varieties of man had evolved from the date of his origin.
In analysis of human evolution paleontology plays an important role. Anatomy is essential for
studying different human forms especially in the study of racial differences, and no one can
specialize Physical Anthropology without prior training in anatomy. On the basis of geological
evidences it has become possible to find out the age of the different forms preserved under the
earth.

Human Variation
The physical anthropologist after having studies the origin, development and place of evolution of
man focuses his attention on the study of the different varieties of man. Outwardly through they
appear different, all men have some common characteristics and belong to the species - Homosapiens. However, it is generally found that the common hereditary does not resemble those of
other groups in various ways. Each of these groups is designated as race. So, in Physical
Anthropology the different aspects of race are studied. Somatology - Somato-scopic observation
and anthropometry is useful for this purpose.

Human Genetics
The methodology of Physical Anthropology has now been changed. The days of descriptive stage
are gone and the analytical stage has taken its place. The classical Physical Anthropology was
mainly interested in the classification and not in the interpretation. For example, a black native
African has platyrrhine nose whereas the European has the leptorrhine nose. Previously it was
not interpreted why these two groups of people had different types of noses. Now, explanations are
being put forward why they have different types of noses.
In recent times the attention of physical anthropologist has been diverted to Genetics a branch of
biology, which deals with descent, variation and heredity. They now study the blood types,
difference in musculature etc. They also study the group differences in time of sexual maturation,
in growth rates and various disease immunities. These studies have practical value and the results
may be used in various ways. The physical anthropologist studies also the influences of the natural
environment on man and trees to find out whether the physical traits of man are affected by
environment. Moreover, he studies the problems associated with physical changes, effects of food
and mode of life on racial and physical characteristics. Other Studies of Physical Anthropology:
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Another aspect of study of Physical Anthropology is demography which is directly related to
fertility and mortality. There are various factors including heredity and environment that influence
fertility and mortality. These are studied by the physical anthropologists.
There is another subject called pedagogical anthropology which is directly concerned with
education. In various educational fields pedagogical studies are utilised by many advanced
countries. On the whole, the Physical Anthropology is highly a specialized branch of Anthropology.

b) Cultural Anthropology
There are almost as many definitions of culture as there are scholars. In order to understand
culture one must know the steps by which mankind has transformed itself from an instinct
dominated anthropoid into a cultural adaptive human being. Cultural Anthropology deals with
learned behavioral characteristics of the past, present and future of human societies. Now, the
main fields of studies under Cultural Anthropology are: Prehistoric archaeology, ethnology and
ethno-linguistics. Under ethnology again economic anthropology, social anthropology,
ethnography, religion, art, musicology, recreation, folklore etc. are studied.

Prehistoric Archaeology
It is now a specialized branch of Cultural Anthropology. The prehistorians with their pick and
shovel have been contributing much to get the first hand knowledge about the extinct peoples and
their cultures and the past phases of living peoples. They enlighten us with how the prehistoric
people coped with the natural setting by making tools and implements, weapons and other
necessary equipments in order to serve their biological and psychological needs such as food,
clothing, art etc. Prehistoric archaeology has also been helpful in finding out the sequence of
culture and dating the past by adopting the various methods such as Stratigraphy, Radio-carbon
methods, etc.

Paleontology
There is another scientific discipline called paleontology which is closely associated with prehistory
and helpful to make a study on the extinct races from their fossilized forms. It tells us how the
modern races have evolved from those extinct fossil races.
Technology: In order to satisfy his wants and to live by adjusting with the natural environment,
man had to make some material objects such as tools and implements, weapons, utensils, clothes,
houses, canoes etc. This is called the material culture of the people. The study of the techniques
of making these objects of material culture is known as Technology. This aspect of culture in the
past is being studied with the help of Prehistoric Archaeology.

Ethnology
Ethnology is another field of study under Cultural Anthropology. It made its appearance as a
recognized branch in about 1840 and it developed very greatly during the next hundred years. It
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makes a comparative study of the cultures of the world and emphasizes the theory of culture. It is
often called Cultural Anthropology and sometimes used as synonym for Anthropology also.

Ethnography
Ethnologic studies are essential for a cultural anthropologist to know the links between the
different cultures and the principles guiding the socio-cultural systems. Ethnology includes in its
fold Economic Anthropology, Social Anthropology, Religion, Art, Musicology and Recreation,
Folklore etc. As a matter of fact Ethnology interprets the facts on data collected through
ethnographic studies, classifies them and formulates principles with regard to the nature of
human behaviour and the evolution and functioning of culture.
Ethnography is the study of the cultures of the living peoples of the world through direct and
indirect observation of behaviour. Ethnography is not the study of races, which is the work of the
physical anthropologist. It involves the collection of data only, the raw materials for scientific
analysis.

Economic Anthropology
The anthropologist studies under Economic Anthropology the different means of subsistence of
man. He studies different features of production, distribution and consumption of material goods
and their relationships with other aspects of the socio-cultural complex. It is a field that attempts
to explain human economic behavior in its widest historic, geographic and cultural scope. It is
practiced by anthropologists and has a complex relationship with the discipline of economics, of
which it is highly critical. Thus, the anthropologist studies what man produces, how he produces,
what and how he consumes and what and how he distributes or exchanges. He also analyses how
far the economic factors are responsible to the growth of socio-cultural system of a people. For the
most part, studies in economic anthropology focus on exchange.

Social Anthropology
Man is a gregarious animal and lives in a society. So he has to adapt to the social environment
and learn to live in social cohesion. A man is born is a family, the smallest unit of a society. He is
socialized through this unit. As a society is a web of social relationships, a man is tied to the
society with various strings of social relationships. He is a member of different kinship groups
such as the family, the lineage, the clan, the phratry, the moiety etc. as well as he may be a
member of various non kin groups or associations viz. boy's club, secret society, village council
etc.
Man is also involved in social institutions such as marriage, government, law etc. So in adjusting
with social environment and to keep the society in continuity, one has to abide by the various laws
and customs formulated by the society. But society has got intimate relationship with culture
which is created by man. Culture exists to make the society survive but without the existence of
society culture has no entity. So the social anthropologist studies various aspects of society in
keeping with the cultural development.
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Religion
It is a product of psychic reaction and adjustment of man to the supernatural world. Man could
not explain why there exist the earth, the sun, the moon, the stars, fire, water, air, other etc. Man
also did not know what were the causes of storm and thunder, earthquake and volcano, drought
and floods, life and death, etc. He most often questioned why man suffers from diseases. Similarly
he was curious about many other natural phenomena. These made him think and believe that
there were some supernatural powers in the background by the action of which these phenomena
had come into being. Thus religious ideas and beliefs seemed to have arisen out of these situations.
Man believed that of these supernatural powers, some were benevolent and some harmful. So he
did some magico-religious performances in order to propitiate those powers. With these were
associated some rituals which represent the various techniques that are applied as a means of
controlling or influencing the supernatural world. These techniques were generally used by some
specialists called shamans and priests who were known as religious practitioners. The shaman
deals with spirits. He may have power either to cure or to do harm. The priest worships gods for
the welfare of men and acts as an intermediary between gods and men. Thus the anthropologists
study the varieties of rituals connected with different beliefs and practices found among different
groups of people living in different parts of the world and how they are related to their day to day
activities which make them survive peacefully.

Art, Musicology, Recreation
By adapting to the natural, social and supernatural environments in order to satisfy his biological,
social and spiritual needs man wants to undertake such other activities as would give him some
satisfaction and relaxation. That is why man took to art and recreation such as songs and dances,
folk tales, poetry, play, art and various other intellectual pursuits. With a view to improving the
standard of life man takes to spiritual pursuits like morality, nurses and values of life. So the
cultural anthropologist includes these topics to make a comparative study.

Folklore
Folklore may be treated as one of the branches of Cultural Anthropology. But it has also been
treated as a separate discipline. It is a science "which deals with the survivals of archaic beliefs
and customs in civilized peoples. It embraces everything relating to ancient observances and
customs, to the notions, beliefs, traditions, superstitions and prejudice of the common people. But
also folk tales, songs, legends, myths, proverbs, riddles, folk music and folk dance as well as folk
drama belong to the sphere of folklore".

Ethnolinguistics
Another branch of Cultural Anthropology is the Ethnolinguistics which is highly specialized.
Ethnolinguistics (sometimes called cultural linguistics) is a field of linguistics which studies the
relationship between language and culture, and the way different ethnic groups perceive the world.
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It is the combination between ethnology and linguistics. The former refers to the way of life of an
entire community, i.e., all the characteristics which distinguish one community from the other.
Those characteristics make the cultural aspects of a community or a society.
It is the study of human speech and of the various dead and living languages and dialects of the
different groups of people of the world. By studying these anthropologist tries to find out the origin
and development of the languages and their interrelationships. Then they are classified. The
linguist also helps to unveil the men's past and the diffusion of their culture. In the American
universities there is a growing trend to establish independent departments of ethnolinguistics. As
a science the study of language is somewhat older than Anthropology. The two disciplines become
closely associated in the early days of anthropological fieldwork, when anthropologists took the
help of linguistics to study unwritten languages. An example is the way spatial orientation is
expressed in various cultures. In many societies, words for the cardinal directions east and west
are derived from terms for sunrise/sunset. The nomenclature for cardinal directions of Inuit
speakers of Greenland, however, is based on geographical landmarks such as the river system and
one's position on the coast. Similarly, the Yurok lack the idea of cardinal directions; they orient
themselves with respect to their principal geographic feature, the Klamath River

Other Specialties of Cultural Anthropology
Ethno-ecology: This is a special sub-field of anthropological study which deals with adaptation of
human beings to their total environment.

Urban Anthropology
Urban Anthropology came to grow as a distinctive area of study in Anthropology in recent times.
It is a subset of anthropology concerned with issues of urbanization, poverty, urban space, social
relations, and neoliberalism. The field has become consolidated in the 1960s and 1970s.Although
some anthropologists studied ethnic populations in urban settings since the beginning of this
century, urban anthropology in fact was started as special study since 1967 when there broke out
riots in some cities of the United States. The urban anthropologists are trying to bring the unique
attributes of anthropology to the study of urban cultures in contemporary cities. Urban
anthropology is heavily influenced by sociology, especially the Chicago School of Urban Sociology.
The traditional difference between sociology and anthropology was that the former was
traditionally conceived as the study of civilized populations, whilst anthropology was approached
as the study of primitive populations. There were, in addition, methodological differences between
these two disciplines-sociologists would normally study a large population sample while
anthropologists relied on fewer informants with deeper relations.
As interest in urban societies increased, methodology between these two fields and subject matters
began to blend, leading some to question the differences between urban sociology and urban
anthropology. The lines between the two fields have blurred with the interchange of ideas and
methodology, to the advantage and advancement of both disciplines.

Political Anthropology
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Since World War II and the consequent emergence of independent developing countries from the
erstwhile empire holdings in Asia and Africa, the economics and political science have become
actively interested in studying the indigenous cultures of these parts of the world. The study of
primitive and the colonial system of politics has been undertaken since 1950. Political
anthropology concerns the structure of political systems, looked at from the basis of the structure
of societies.
Contemporary political anthropology can be traced back to the 1940 publication African Political
Systems, edited by Meyer Fortes and E.E. Evans-Pritchard. Their goal was taxonomy: to classify
societies into a small number of discrete categories, and then compare them in order to make
generalizations about them. The contributors of this book were influenced by Radcliffe-Brown and
structural functionalism.
While for a whole century (1860 to 1960 roughly) political anthropology developed as a discipline
concerned primarily with politics in stateless societies, a new development started from the 1960s,
and is still unfolding: anthropologists started increasingly to study more "complex" social settings
in which the presence of states, bureaucracies and markets entered both ethnographic accounts
and analysis of local phenomena

Applied Anthropology and Action Anthropology
Nowadays, there are various applications of Anthropology. Mentioned below are some of its
applications.

Anthropometry

Anthropometry is the science of measuring the different limbs of the body. It is an inevitable part
of Physical Anthropology, and with its help various measurements of the limbs of the body are
taken so as to know the proportions of the limbs. With this knowledge the physical anthropologists
can give advice in respect of sitting arrangements in aeroplanes, railways, class rooms, offices etc.
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Physical Anthropology is also useful in detecting criminals. With the knowledge of foot and hand
prints it becomes easier to detect criminals as the types of foot and hand prints are never changed
during man's life time. Similarly analyses of hair texture and blood groups also help in detecting
criminals. The physical anthropologist can also advise with regard to finding out the father of the
son born to an unmarried mother.
The population explosion is a great problem in India, Bangladesh and North Africa. Population
explosion has become a menace to the whole mankind. Two-pronged strategy to produce more
food as well as to control human population by way of green revolution and family planning
programmes had been made to cope with this problem. The services of the cultural anthropologists
are useful in the planning of these development programmes. Similarly for successful
implementations of prohibition, family planning, adult education and various other development
programmes the services of the cultural anthropologists are essential.
National disintegration is another erosive problem in India. The services of both the physical and
cultural anthropologists are essential to help solve the problems of casteism, communalism,
regionalism, racialism etc. Nowadays, the problems of labour management in various industries
have been acute and labour strikes frequently take place. These problems could be mitigated to a
great extent if the living and psychological conditions of labourers are studied earlier with the help
of the cultural anthropologists.

Action Anthropology
It has been coined by Sol Tax. According to him an action anthropologist is to study the processes
of change in the society and help the people to overcome the adverse effects of change and guide
planning in such a way that the people do better in the process of change. Though it is an offshoot
development from applied anthropology, it does not stop with the humanistic study as an applied
anthropologist does with the natives and minority peoples.
Rather, the action anthropologists involve themselves intimately with anthropological problems
and pursue their studies in a context of action. In such a study, the distinction between the pure
research and the applied research generally disappears. The anthropologist accepts a problem as
his own and proceeds through trial and error method.
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UPSC - Anthropology Relationships
with other disciplines
Introduction
Today anthropology has become a broad-based study much more than any other scientific
discipline as it has to deal with a wider variety of problems. Anthropology includes a broad range
of approaches derived from both natural and social sciences. The place of social anthropology in
relation to other social sciences is discussed here. Social anthropology has close relationship to
these social sciences. It shares its subject-matter with many other disciplines, but it does not
restrict itself to the problems of other disciplines.

A distinction is that it studies mainly in small-sale societies and cross-culturally whereas the other
specialized social sciences study mostly in advanced and complex societies. Social anthropologists,
more than the social sciences need to have acquaintance with some of the concepts and methods
of a number of other subjects. Because they have to study unfamiliar societies in a holistic way
and investigate the several dimensions of their social and cultural life. A mark difference is that
they study mainly simple and small-scale societies and confront the problems of society differently
from the related specialist-subjects in confronting the same kind of problem in complex societies.

Relationship between Social Anthropology and
Sociology
Sociology is a science of society that studies human behavior in groups. Anthropology is a science
of man and studies human behavior in social surroundings. Thus it is clear that the subject matter
of sociology and social anthropology is common to a great extent. Sociology and anthropology have
highly influenced each other. Hoebel states that sociology and social anthropology in their broadest
senses are one and the same. Evans Pritchard takes social anthropology as a branch of sociological
studies that devotes to primitive societies. Radcliffe-Brown suggests that anthropology be renamed
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Comparative Sociology. Concerning the tendency in the United States, Levi-Strauss wants to
regard sociology as a special form of anthropology.
Even though social anthropology and sociology share an interest in social relations, organization
and behavior, there are important differences between these two disciplines. John Beattie (1964:
29) points out the difference in the area of study. He writes, " ...sociology is by definition concerned
with the investigation and understanding of social relations, and with other data only in so far as
they further this understanding, social anthropologists, although as we have seen they share this
concern with sociologists, are interested also in other matters, such as people's beliefs and values,
even where these cannot be shown to be directly connected with social behavior. In brief, social
anthropologists are cultural anthropologists as well For example, people's religious and
cosmological ideas do not necessarily reflect their social system, though it has sometimes been
assumed that they do. And even where such relationships can be established, the anthropologist's
interest in people's ideas is by no means exhausted when these connections have been pointed
out. He is interested in their ideas and beliefs as well as in their social relationships, and in recent
years many social anthropologists have studied other people's belief systems not simply from a
sociological point of view, but also as being worthy of investigation in their own right."
Initially sociologists focus on industrial West; anthropologists, on non-industrial societies. Social
systems studied by anthropologists are usually face-to-face in relation. It is true that a great deal
of sociological research has been done in small groups, but these have usually been small groups
in larger societies and not groups which are more or less coterminous with the whole society. This
concern with social systems that are small in scale has led to a particular concern by social
anthropologists with the idea of totality, the notion that societies are wholes, or at least can be
studied as if they were.
Different methods of data collection and analysis emerged to deal with those different kinds of
societies. To study large scale complex societies, sociologists use questionnaires and other means
of gathering masses of quantifiable data. Sampling and statistical techniques have been basic to
sociology. Traditional ethnographers studied small-scale societies without written records. One of
their key methods is participant observation - taking part in events one is observing, describing
and analyzing. In addition, social anthropologists have mostly worked in unfamiliar cultures. That
is why in anthropological field work, a sound knowledge of the language of the community being
studied is indispensible for a people's categories of thought and the forms of their language are
inextricably bound together. Sociologists usually suggest means for improvement along with its
study. In comparison, the study of anthropology is more neutral and the anthropologists do not
offer suggestion.
Interdisciplinary collaboration is a hallmark of academic life today with ready borrowing of ideas
and methods between disciplines. Among contemporary societies which are neither primitive or
industrially advanced, of which India may be taken as an example, distinction between the two
disciplines has little meaning. Both carried out studies on caste system, village communities,
industrialization, globalization, inter-city life, etc. Again, anthropologists and sociologists share an
interest in issues of race, ethnicity, social class, gender, and power relations in modern nations
including the United States and Canada.
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Relationship between Social Anthropology and
History
The historians are more interested in particular sequences of past events. Anthropologists are
centrally interested in understanding the present conditions of culture or community which they
are studying. But the two disciplines have a close relationship. Both history and ethnography (the
empirical description of a people on which the cross-cultural comparison technique is applied for
the extraction of anthropological theories) are concerned with societies other than the one in which
the researcher live. Whether this otherness is due to remoteness in time, or to remoteness in space,
or even to cultural heterogeneity, is of secondary importance compared to the basic similarity of
prospective. The historian or ethnographer enlarges a specific experience to the dimensions of a
more general one, which thereby becomes accessible as experience to men of another country or
another epoch. And in order to succeed, both historian and ethnographer must have the same
qualities: skill, precision, a sympathetic approach and objectivity (Levi-Strauss 1963: 17).
John Beattie (1964) mentions that history may be important to social anthropologists; not only as
an account of past events leading up to and explaining the present, but also as a body of
contemporary ideas which people have about these events, what the English philosopher
Collingwood aptly called 'encapsulated history'. People's ideas about the past are an intrinsic part
of the contemporary situation which is of immediate concern to the anthropologists, and often
they have important implications for existing social relationships.
About the fundamental difference between the two disciplines, Levi-Strauss also writes that it is
not on the subject of study or goal or method because, they share the same subject, which is social
life; the same goal, which is a better understanding of man; and, in fact, the same method, in
which only the proportion of research techniques varies. They differ, principally, in their choice of
complementary perspectives: history organizes its data in relation to conscious expressions of
social life, while anthropology proceeds by examining its unconscious foundations.
Although historians use documentary evidence infrequently available to anthropologists, and
anthropologists employ first-hand observation rarely possible for historians, both are concerned
with the description and understanding of rear human situations, and they use whatever methods
are available and appropriate to this purpose. Like historians, a social anthropologists brings out
a general interpretation. Both anthropologist and historians attempt to represent unfamiliar social
situations in terms not just of their own cultural categories but in terms of the categories of the
actors themselves.
In this regard we can see the writing of John Beattie again. He suggests that the main difference
between anthropology and history lie not so much in their subject matter, as in the degree of
generality with which they deal with it. He writes, "Historians are interested in the history of
particular institutions in particular places, parliament in England, for example, or the Hapsburg
monarchy. But they are also concerned, implicitly if not explicitly, with the nature of these
institutions themselves. Equally, a social anthropologist who is concerned with, say, the role of
chiefs in a particular society must play the historian to the extent of telling us something about
the careers and activities of individual chiefs. Unless he does this, we shall find his account empty,
formal and unconvincing. So, although in a general sense it is true that historians are concerned
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with what is individual and unique, social anthropologists, like sociologists, with what is general
and typical, this dichotomy is altogether too simple. As so often in the social sciences, the
difference is largely one of emphasis." (John Beattie op. cit. 25)

Relationship between Social Anthropology and
Political Science
Political science developed to investigate particular domain of human behavior. It also works
mainly in modern nations. In small-scale societies where social anthropology grew up, politics
generally do not stand out as distinct activities to separate analysis, as they do in modern society.
Rather they are submerged or embedded in the general social order. There is no formal authority
figure. People generally follow orders of their kin rather than formal leaders. Studying political
organizations cross-culturally, anthropologists find out a wide range of various political and legal
systems. It is found that legal codes along with ideas of crime and punishment, means of resolving
conflicts vary substantially from culture to culture.
In this way, political anthropology, a late specialization of anthropological research, attempts to
transcend particular political experiences and doctrines. It studies man as homo politicus and
seeks properties common to all political organizations in all historical and geographical diversity
(George Balandier 1967: 1). It studies various institutions and practices that constitute the
government of men and the systems of thought and the symbols on which they are based. Thus,
political anthropology is seen as a discipline concerned with 'archaic' societies in which the state
is not clearly constituted and societies in which the state exists and takes on a wide variety of
forms. It confronts the problem of the state's origin and earliest forms. It also confronts the problem
of segmentary societies without a centralized political power. In this way, political science, the
discipline which is mainly concerned with the political sphere of modern nation differs from social
anthropology.

Relationship between Social Anthropology and
Psychology
Like sociologists and economists, most psychologists do research in their own society.
Anthropology again contributes by providing cross-cultural data. Statements about human
psychology can not be based solely on observations made in one society or a single type of society.
The area of social anthropology known as psychological anthropology studies cross-cultural
variation in psychological traits. Margaret Mead, Ruth Benedict, and others attempted to find out
different patterns and psychological traits among different cultures.
Both social anthropology and psychology deal with the same basic subject matter, people in
relation with other people. Psychology is mainly concerned with the nature and functioning of
individual human minds. Social anthropology is more keenly interested in the study of various
forms and structure of groups and organizations. Its unit of study is society. It tries to find out
types of society, their function, structure, origin and development. But psychology is not basically
interested in the society and their forms. It is interested in the study of individual's behavior.
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Broadly speaking social anthropology studies the culture and social system in which the
individuals live rather than the individuals themselves. But the individual and society can not
exist separately of each other. Thus the subject matter is almost the same but with the difference
in emphasis.
Regarding the importance of psychology in social anthropology, John Beattie states, "In fact every
field anthropologist must be, to a considerable extent a practicing psychologist, for a main part of
his job is to discover the thinking of those people whom he studies, and this is never a simple task.
Ideas and values are not given as data; they must be inferred, and there are many difficulties and
dangers in such inferences, especially when they are made in the context of an unfamiliar culture.
It may well be that there is much to be learned about the less explicit values of other cultures (as
well as about those of our own), especially about the kinds of symbolism involved in ritual and
ceremonial, through techniques of depth psychology. But a word of warning is necessary. The
incautious application in unfamiliar cultures of concepts and assumptions derived from
psychological researchers in western society may lead - and indeed has led - to gross distortions.
The Oedipus complex, for example, is something to be proved, not assumed, in other cultures.
Nevertheless it is likely that as psychologists increasingly work in cultures other than their own
(and they are doing this) profitable collaboration between them and social anthropologists will take
place"

Relationship between Social Anthropology and
Economy
Economics is one of the oldest and theoretically most sophisticated disciplines in comparison to
anthropology. But, like other social sciences, economics developed to investigate particular
domains of human behavior and work mainly in advanced societies. In small-scale societies
wherein the anthropologists mainly study, there may not be distinct economic transaction as
found in the advanced societies.
The subject matter of economics has been defined as economizing - the rational allocation of scarce
means (resources) among alternative ends (uses). In the west, the goal of maximizing profit - the
profit motive - is assumed to guide economic decision making. Studying cross-culturally, the
anthropologists find variation in the motivations. Anthropologists know motives other than the
desire for personal gain for making economic decisions in different cultures. And, in recent
decades, fewer social-cultural anthropologists have tried to borrow some general ideas from
economics; others strongly feel that it would be irrelevant to explain economic behavior of smallscale (pre-industrial) societies in terms of formal economics which were developed for the industrial
societies.
Economic anthropology classifies the diversity of economic systems into different types at different
technological levels. Anthropologists find such categories as hunter-gatherer or band economics,
pictorial economies, hoe and forest cultivators, sedentary cultivators and so.
Some of the economic systems of small-scale societies may be found strange and without formal
economic value to an economist. If the people happen to be hunters and gatherers, the notion of
hard work is likely to be misinterpreted. In western culture, hunting is a sport; hence, the men in
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food-foraging societies are often misperceived as spending virtually all of their time in recreational
pursuits, while the women are seen as working themselves to bone. To understand how the
schedule of work or demands of a given society is balanced against the supply of goods and services
available, it is necessary to introduce a non-economic variable - the anthropological variable of
culture (Haviland, W.A. 1994:417). From this perspective social anthropologists differ from
economists, for the economists study the economic behavior and institution in purely economic
terms whereas the social anthropologists analyze this sphere of human society in relation to noneconomic considerations such as social, religion and polity.

Anthropology and Earth Sciences
Anthropology and Earth Sciences have intimate relationship. The earth sciences include geology
and human geography. Archaeology is closely linked to geology in analyzing the archaeological
sites and in dating the past and finding out the chronological sequence. Anthropology, cutting
across the barriers of time and space, naturally takes interest in men past especially prehistoric
past. Thus archaeologists may be seen serving as the 'historians' among anthropologists involved
in the cultural reconstruction of man's past. Till sometimes back the term prehistory or prehistoric
archaeology has been popular. Unlike a socio-cultural anthropologist, an archaeological
anthropologist cannot observe human behavior and culture directly but reconstructs them from
material remains like pottery, tools, cave/rock paintings, ruins of shelter, ornaments and so many
other material remains that survive the wear and tear of climatic factors. To recreate man's past
without any written record is not an easy task. It is like a jigsaw puzzle. Interpretation of what
went on in the past requires a lot of imagination and common sense.
To discover, analyze and interpret their finds archaeological anthropologists have to take the help
of geologists, human geography and a host of other specialists. When one digs deep into the earth
one cannot do without geology. When you date the past you require the help of human geography
and others. But despite all this inter-disciplinary collaboration, the archaeological anthropologist
shall always remain handicapped at least on one count. He will never be able to know as to what
speech or language the prehistoric man was using. Still, reconstructing the past shall remain an
anthropological preoccupation. Before launching a proper and planned investigation of the
prehistoric anthropology of a selected area or region, it is quite important to study the past
geography and climate besides geology. We have a fairly good account of the present day climate
and geography of the world. But both these phenomena underwent drastic changes since the time
when "man the tool-maker" first appeared in the beginning of Pleistocene epoch till to date the
entire world over.
Hence a thorough knowledge of these changes is a matter of concern to pinpoint sites and
settlements which formed the above of human groups, and their movements in search of animal
and plant food. Such meaningful and objective assessment of the climatic conditions of the past
mainly through geological deposits of different types and their impact on the life activities of
prehistoric communities particularly with regard to their psycho-social development can be
achieved with the assistance and association of a competent professional climatologist. Geology,
the science of earth's crust, provides the law of stratigraphy which as the foundation of our
knowledge of chronological order of facts with the position and nature of each stratum containing
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prehistoric remains furnishes information as to the relative antiquity of the finds as well as the
strata. Further, the interpretation of the finds can be objectively done only when one explains the
manner of the deposition of different layers. The archaeological strata formed by the effects of
geological processes and mechanisms can help us in understanding the environment existed in
the past.
As stone is the most imperishable material, it has been extensively used in the manufacturing of
tools and weapons by prehistoric communities of different times. The knowledge of different rock
types in relation to different prehistoric cultures is very essential in all prehistoric investigations.
For all these things it is necessary to depend on the geologist apart from the prehistoric
archaeologist who possesses a fairly good idea of these aspects. Pedology, the science of soils, is
another potential field with which prehistory is related. The analysis of the soil is not only used in
dating but also in understanding the manner of the formation of deposits as well as about the
environment at the time of their formation. With the help of the pedologist it is possible to know
whether the deposits were natural or man-made because it is these deposits, if at all artificial,
which contain remains of ancient people.

Anthropology and Medical Sciences
Much of the development of medical anthropology has occurred since World War II. The beginning
of major anthropological involvement in medical problems was cogently reviewed by Caudil (1953,
'Applied anthropology', in Anthroplogy Today, Edited by A.L. Kroeber, Chicago; University of
Chicago Press, PP 771-806) in his land mark paper on applied anthropology in medicine. But, even
at that time, involvement of anthropologists and other social scientists in health programme and
medical research has changed considerably and there has been a marked increase in the input of
social scientists in medicine and medically related areas (e.g. Polgar, Steven, 1962, 'Read the
human behaviors: Areas of interest common to the Social and Medical sciences', - Current
Anthropology, vol. 3 ; PP 159-205 ; Scotch, Norman, 1963, 'Medical anthropology', in Biennial
Review of Anthropology; Edited by S.J. Siegel, Stanford, Stanford University Press , PP 30-38).
In recent times, there was a spurt in ethno-medical studies particularly among rural and tribal
communities (e.g. ,Choudhury 1986, 1990). Medical anthropology, in fact, is one of the main areas
where a holistic bio-cultural approach is called for. Basically, quite a few things are common in
anthropology and medicine. In the proper study of mankind, anthropology aims at discovering
man as a human being, so it should be the case with a physician. He should make a human
approach to the patient, if he is to remain useful to them.
As a student of anthropology, we put more emphasis on the groups. We are particularly concerned
about the study of human beings within the framework of a culture. Culture, in the simplest words
may be defined as a set of beliefs and behaviours shared by a group of people. It is the culture that
provides people with a way of perceiving the world at large and with the ways of coming into terms
with the problems they face. This includes their attitudes about the body and ways in which a
person should be treated when ill.
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Obviously, people with different culture orientations and experiences have different notions with
regard to the concepts of disease cure, treatment, and have different expectations from the
physician. If this communication is impeded, the purpose of the physician is defeated.
Thus, e.g. in simple societies seven main types of disease concepts may be recognized. There are:
I.

II.

III.

IV.

V.

VI.

VII.

Sorcery or Magic: Accidents, stumbling etc., among the Australian aborigines as among
many other simple people. Death is never regarded as due to natural causes, but is
always ascribed to sorcery. Diagnosis, treatment and prognosis are done by traditional
medicine men as counter magic.
Breach of taboo: The "Voodoo death" where the victim dies of a shock is scarcely
distinguishable from true wound shock. Expiation of offence can be done by a traditional
medicine man using some magical acts.
Disease - object - intrusion: Entrance of foreign object may be caused by human/ superhuman agency. It carries some spiritual essence which is the real cause of the illness.
Object may be a pebble, splinter of wood or bone, a hair, an insect, a lizard or a worm.
Extraction is the only curative measure.
Spirit intrusion: Disease, caused by a spirit, ghost or a demon intrusion. There are 3curative measures.
a.
exorcism - ejection by conjuration,
b.
mechanical extraction, and
c.
transference
Exorcism is nearly always practiced together with one or both of the other methods.
Soul or Body (organ) loss: Among the Australian aborigines the abstraction of the kidney
fat is held to be a common cause of disease. It may be removed by sorcery which may lead
to death. Diagnosis and prognosis are done by divination and curative measures are
suggested accordingly.
Dreaming: In the pacific and in the South Western areas of North America, one may
dream that one has eaten poisoned foods or that an animal has entered one's body and
fallen ill shortly afterwards.
Independent occurrence: These kinds of diseases can be treated with domestic remedies.

This knowledge about the various concepts of disease and healing in various communities is very
essential for a medical practitioner. Anthropological studies provide such information to us. With
regard to the direct relationship between anthropology and health, it may be specifically noted that
cultural anthropology has exercised a remarkable influence upon the fields of psychiatry and
psychosomatics, and many other forms of diseases.
Malinowski (1948) developed the theory of culture in terms of the operating basic and derived
needs of the organism.
It appears that the structure of the ego is largely determined by the manner in which these basic
needs are satisfied. The function of the ego is to secure adequate satisfaction of basic and
secondary needs to maintain the organism in equilibrium. When needs are not adequately
satisfied, there is a failure of ego-integration, and psychic-dis-equilibrium of one sort or another
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results. Similarly, anthropologists had known since long that feelings and somatic functions are
closely related.
Accordingly, they had been advocating for psychosomatic Medicine that has been recognized as a
branch of Medicine only recently. Psychosomatic functions are culturally organized. Thus, the
problems of "Adolescent Sterility" came to the attention of physiologists after the publication of the
Sexual Life of the Savages (1929). Thus, the average adolescent sterility period for the white is 3years, for Dap (New Guinea) 5 years and for the Lepchas 9 years. Further, Margaret Mead's Coming
of age in Samoa (1928) demonstrates that stresses and strums during 'adolescing' are largely the
consequences of cultural factors peculiar to particular societies. Even otherwise, health cannot be
given to the people, nor can it be bought or sold as a commodity. It invariably calls for people's
active participation (e.g. life style, food, attitude towards various medical systems). Thus,
anthropology can assist more clearly and satisfactorily in identifying the health needs, and in
clarifying factors influencing acceptability and utilization of health services, and can also assist in
showing how these health needs can be most appropriately solved.

Anthropology and Life Sciences

Anthropology is closely related to several of the natural sciences for example:
Zoology - in terms of the relationship to other animals and the overall places of the human species
in
the
process
of
evolutions;
Biology- in terms of the evolution of humans from early pre-human forms;
Anatomy and Physiology- in its concerned with the structure of the human body, the relationship
of the various parts and the operation or function of these different parts
Genetics - concern with variation in the world to-day Anthropology studies the physical
characteristics of man.
It uses the general principles of biology and utilizes the findings of anatomy, physiology,
embryology, zoology, palaeontology and so on. Paul Broca (1871), the famous biologist defined
physical anthropology as the "Science whose objective is the study of humanity considered as a
whole, in its parts and in relationship to the rest of nature". Although it is related to the biological
sciences like anatomy, physiology etc., it does not restrict itself to the study of "contemporary
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average man". Rather it is interested in the comparative study of man considering the past, present
and even future. Actually, physical anthropology is more elaborate and detailed than biology. For
instance, when a zoologist tries to understand the biology of an animal, he never goes into the
details of the length and breadth of the skull. Physical anthropology examines the skull in all its
details. Thus, anthropology has a sort of specialization or sharpening of certain aspects of general
biology. Still another special feature of anthropology is that it is concerned only with limited and
restricted study of the human species. It never moves beyond the study of humans. Anthropology
considers the human species as a biological entity. Some anthropologists are concerned primarily
with the past forms of Pre-human and early human species, an area of study known as fossil man.
Others concentrate on the similarities and differences between the various primate species, which
include not only human, but apes and monkeys as well. This area of study is called primatology.
A third area, known as the study of human variation, or anthropological genetics, deals with
contemporary as well as historical variations among populations of humans. It is concerned with
questions such as the adaptation of a group of people to a specific climate, the natural immunity
of some peoples to certain disease.

Anthropology and Environmental Sciences
Scientists of different disciplines have increasingly become interested in the study of different
aspects of environment. Anthropologists are no exception to this. As a matter of fact
anthropologists always attach great importance to environment, because man is regarded as
product of interaction between heredity and environment. Man as an organism is grown and
developed in conformity with both physical and social environment. If he cannot meet the challenge
or adapt to his environments, especially physically, man will die and would have been extinct since
prehistoric times. Many creatures have been found to have become extinct being unable to bear
the rigours of the environment. Being equipped with cultural means in coping with nature, human
beings have been able to adjust to variety of environments including even the polar areas. As they
had to depend upon their biological qualities only without having any cultural equipment, the
other creatures could not live in the adverse environment and so their living is not so widespread
in the world. Man, on the other hand, could alter the environmental conditions by means of his
culture and making it favourable to serve his needs. If there is dearth of water, man can dig well
or pond and get water. If the habitat is full of jungles and forests, man clean the jungles and forests
by his tools and implements and make it suitable for agriculture. By domestication of plants he
can have variety of fruits and others. With the materials available in the surroundings man can
build house to have a settled life. But, however, man has to depend partly on physical environment
and natural resources as he cannot make him absolutely free from influences of environment.
That is why different cultures have taken shape in accordance with different environments. Thus
environment and culture have close relationship .Friedrich Ratzel, a German anthropo-geogapher
had opined that natural setting plays a great role in shaping the ways of life of the people but his
followers emphasized that environment determines man's way of life and sponsored the theory of
geographical determinism. According to the environmentalists man is subservient to environment
and culture. The contribution of environment which determines the ways of man's living natural
resources, climate, geographical situation not only control the material cultural activities but also
determines the development of industry, commerce, religion, social systems and civilizations also.
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The students of cultural anthropology maintain that the way in which a human group adapts to a
particular environment is not determined by its geographical features alone but is also influenced
by various other forces like technological, biological, psychological, historical which play on
culture. To illustrate this point the following may be referred to. The American South-West was
first occupied by the sparse nomadic hunting or food gathering bands. Later the Ropi and Zuni of
the pueblo Indians developed agriculture and lived a permanent, closely packed community life.
Still later, the Spaniards appeared there with horses, guns and metal tools and each group of them
had its own particular equipment for coping with the environment and catering to the needs for
living. The present day population lead a still different way of life with modern amenities including
electricity, air-conditioning automobiles, television, and so forth. Again, in the small state of Swat
in North -Western Pakistan among the three ethnic groups, one was found to have recourse to
both agriculture and pastoralism combined. So, it is found that each human society exploits
equipment to serve their different needs. Further, it has been observed that although the Eskimos
of northernmost North America and the Chukchi of Siberia face rigors of arctic climate. Their
cultures are different. Again, culture may be the same in different environments. In the West
cultivation is generally undertaken in the plain areas and the same is found on the hills also. The
Assamese people in the Brahmaputra valley do rice cultivation. The Apatanis of Arunachal
Pradesh, the Nagas of Nagaland and the Ifugao of Phillipines do rice cultivation on the slopes of
the hills by terracing and irrigation.
From the above example, it can be concluded that no single factor can determine the ways of life
of a people. So, no one of the forces that influence life should be over emphasized.

Anthropology: Its relationship with humanitiesLiterature, Folklore, Cinema, Performance and
Performing Arts Introduction:
The subjects under Humanities are concerned with human culture. It can studies studied in many
ways. As a subject, it is divided into various sub-divisions. In short, the subject studies human
race; human nature; humanness and benevolence etc. The various divisions and sub-divisions
indicate a wide area of enquiry for which the subject Humanities has got the honour of an
interdisciplinary social science. The study of man in relation with literature, folklore, cinema and
performance and performing arts went under the fold of humanities. It is clear that anthropologists
get important help from this social science in different ways.

Anthropology and literature
'Literature' is an umbrella term for poetry, fiction, drama and criticism. All these emanate from
and get sustenance from the imagination. It appeals to the imagination too. Human emotions are
mostly their subject matter and they mix pleasure with instruction or knowledge giving. Such
writings have an artistic aspect to them.
Literature is a wonderful domain which functions in a wonderful area and works in the imaginative
field. It gives us joy, laughter, sadness, wisdom, thought etc.
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Literature helps us to relax giving us a perspective on life. It also gives us a picture of life. Written
literature is not available among the primitive societies. Rather they existed in the form of folklores.
These folklores show that they possess a good knowledge about the subject matter, characters and
style of a story. In dormitories, young boys and girls listen to various kinds of folklores which
contain important information about the origin of their tribe; about the origin of creation; about
the mutual relations among men and women; about the origin of various social institutions and
about many other things. It is through the medium of these folklores that the folk literature of the
primitive societies is verbally communicated from one generation to another.

Anthropology and Folklore
Folklore has an important place in every primitive culture. It is through the medium of folklores
that the culture of a primitive society is transmitted from one generation to the next generation.
folklores contain the philosophy of the primitive people. How the world was evolved is a theme of
many folklores of existing tribes. In most of the folklores, a reference to the mutual relation of the
people and their gods is given. Various folklores aim at socialization and point out how different
offences are punished by the supernatural powers in different ways. Descriptions about birds,
animals and the trees, besides human beings are given in these folklores. In various primitive
folklores of India it has been shown how man depends on plants and animals. Very interesting
folklores about the origin of different tribes are available at present. One of the interesting folklores
of this kind is found in the Ho tribe. There are various versions of this myth in different tribes.
The folk-lore relating to the origin of creation is prevalent in a different manner in Kamar tribe.
God Mahadeo was once so annoyed by a mad jackal that he ordered the destruction of the world.
An old woman overheard the curse, told her husband about it and the two together went to forest
and hastily improvised a house boat and loaded it with all necessities of life to last for twelve years.
Then they placed their young son and daughter in the boat soon after a deluge overtook the world
drowning the whole of mankind and also the earth. After twelve years, Mahadeo's anger subsided
and he sent out his attendants to recreate the world. The young boy and girl were discovered and
Mahadeo adopted them as his children. Some earth was procured from the teeth of an earth-worm
and the earth was created again. The boy and the girl lived on this earth. Several children were
born out of the union. Mahadeo divided these children into various pairs and each pair became
the progenitor of a caste or tribe. It becomes clear from the folklore described above and prevalent
in various Indian tribes, that the folklores are more imaginative and entertaining than aweinspiring. Their main function appears to entertain their listeners. A good number of similarities
are found in most of the folklores of the world and their subject matter is very much alike. Many
hundred events are described in different ways in different folklores. Much folklore like the story
of Oedipus and Cinderella found in western tribes are also found in primitive societies of India. In
this way, folklores are important means to understand human culture.

Anthropology and Cinema
Cinema is an expression of stories, plays or drama on screen. Indian cinema has become a fullfledged industry with actors, producers, writers, technical persons becoming profession for
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livelihood. However, there has been an evolution of a parallel cinema which explores themes of
discrimination, social injustice and gender issues in a powerful way.
Little attention was paid to a scientific study of the cinema of the Indian tribes. Cinema depicting
tribal arts are on the decline everywhere in India because of confused judgments. Open
condemnation of tribal cultures, or an implicit disapproval conveyed through 'uplift' movements
have been induced to the minds of the Indian tribal folk distrust in and in some cases even distaste
for their cultural traditions. The repository folk-music and the folk-dances of India could be for
enrichment and inspiration for India's modern film artists. It is encouraging to note that dance
and music performances by invited representatives of various Indian tribes now became a regular
item of the official programme for the annual Republic Day celebration at New Delhi. There are
various aspects uplift standard of the everyday life of the Indian tribals. There are poverty, disease
and ignorance among the tribals of India. Yet a lot has to be preserved and nourished for the good
of the country as a whole such as tribal 'art' films. The concepts and methods of anthropology
should be designed to secure an understanding of the tribal culture, the function of which is to
secure human survival. But, the problem is, 'How exactly and in what form was anthropology to
make its contributions?

Anthropology and Art

The search of beauty is an eternal craving of mankind. This urge does not always satisfy the
material needs; rather it brings satisfaction to the mind and the eye. The impulse arises out of an
aesthetic sense. Every individual respond to it in some way or the other. Art is, therefore, a product
of a deep- rooted human urge and has been integrated with the life of the people as an instinct
since the early days of human existence.
The nature and style of art vary from culture to culture. As culture regulates the patterns of
behavior in a society, it revolves round the specific beliefs and feelings. Therefore, cultural
variations in artistic expression are quite natural. As per our modern outlook, we generally want
an artist to be original and innovative. In general, artists are swayed by the creativity in their own
style of creation. Often they are more appreciated by the show of their originality. Commonly two
distinct lines of art are differentiated-pure art and applied art. Applied art aims at some utility
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rather than searching pure beauty and pleasure. On the other hand, pure art does not bother
about utility; they express impulse and rhythm which manifest the beauty and pleasure of life.
Here the sense of beauty comes from an abstract thought or images as conceived by the respective
society. Culture exerts its influence by introducing the specific social values, metaphysical
concepts, particulars tradition, style, and techniques depending upon the material apparatus
available therein.
Art is, therefore, nurtured in the society and ends in it. The values and the ideals of society guide
an artist. The social genesis of art can never be ignored. Various Different other factors like
geographical condition, climatic set up, economic atmosphere, mood of the artist, medium of
working etc. may also influence the creativity of an artist. A person who lives on a high mountain
and confined there for the whole life will not be able to visualize the waves of the sea. Similarly, a
desert dweller is unable to present the view of a snowfall on a landslide in his pictures. Because
artists always externalizes their ideas and perceptions through the art in an objective way.
Anthropologists consider the artistic activities as one of the four basic social activities of human
life. But it is a matter of surprise that how art appeared in the dim past, hundreds of thousands
years back. What inspiration acted behind those aesthetic activities? The anthropologists, art
historians, art critics, philosophers all seek this answer. However, the various pursuits of creativity
have been classified in a number of groups like visual art, oral literature, music, dance etc. Among
these, the visual art is the oldest as well as a tangible expression of thought. It includes drawing,
painting, carving, engraving, sculpture etc. Although, much of the evidences have persistence only
a few have survived in the graves on implements and on the walks of the caves.
Primitive art cannot be termed as crude art as some primitive forms of artistic expression are
highly complex. They show mature techniques and sophisticated ideologies ranging from
naturalism and realism to conventionalized abstraction. For example, Bushmen's art is
naturalistic and at the same time full of vitality; Australians' art is abstract and symbolic; Eskimos'
art is naturalistic as well as technically sophisticated. What primitive art lacks is the knowledge
of perspective. Therefore in no way they can be defined as 'an art for art's sake'. Rather here the
creativity was plunged in usefulness. Thus, ancient art was very close to the life of the primitives;
an artist served the demand of the social life.
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UPSC - Main branches of
Anthropology, their scope and
relevance
Introduction:
Anthropologists study man as a member of animal kingdom and his behavior as a member of
society. Different branches of anthropology focus on different aspects of human experience. One
branch focuses on how our species evolved from earlier species. Other branches concentrate on
the learned traditions of human thought and behavior, how ancient cultures evolved and
diversified, and how and why modern cultures change or stay the same. In its attempt to study
the various dimensions of manï¿½s existence and behavior, it tends to generate many specialized
branches.
The major elementary branches are mentioned as under ;
a.
b.
c.
d.
e.

Social- cultural Anthropology.
Physical (Biological) Anthropology.
Archaeological Anthropology.
Linguistic Anthropology.
Applied Anthropology

Socio-Cultural Anthropology:
Second half of the 19th century was the beginning period of the socio-cultural Anthropology. It is
being inspired by the idea of evolution after the Darwinï¿½s Publication of the Origin of Species.
Many socio-cultural anthropologists become interested in exploring the possibility of a similar
process of evolution in the field of society and culture. They focused in the study of preliterate
societies in the belief that they represented the earliest condition of human society and culture.
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All of them who got themselves involved in the comparative study of preliterate societies and
cultures at that time, with the intention of studying origin and evolution preferred the term
ethnologists for them. It deals with man in the context of society and culture. While societyï¿½s
presence is attested at sub-human level, culture is exclusively a human phenomenon. Broadly
speaking, it concentrates on the life patterns of people. It develops as a science of socio cultural
similarities and differences with no limitation of time and space. In the beginning it studies only
among the preliterate people, but now it entertains no such limitations. By the beginning of the
20th century its earlier designation as Ethnology was gradually abandoned. It is replaced by the
terms cultural Anthropology in America and by social Anthropology in Britain.
In America, a tradition of study of whole cultures developed, while in Britain the comparative study
of social structures was considered to be the subject matter of social anthropology.
The American Anthropologists, however, considered the study of culture of people to include social
structure. So the two differed only in degrees.
Unlike its earlier exclusive pre-occupation with the preliterates, it has extended its domain to cover
complex societies as well, though the study of small scale non-literate societies is still important
to it.
The life of people has several dimensions, and the attempts to study each one in detail has resulted
in the origin and growth of several sub-branches from the elementary branch of socio-cultural
Anthropology such as Economic Anthropology, Political Anthropology, Psychological Anthropology,
Anthropology of Religion and so on and so forth. We shall overview only these sub-branches of
major interest.

a) Economic Anthropology:
Production, consumption distribution and exchange are the basic structures of economic
transactions and its processes. Economic Anthropologists concentrate on these activities mainly
in non-literate and peasent societies. They focus on the modes of exchanges including ceremonial
exchanges. The concept of reciprocity and redistribution are crucial here The nature of trade and
market systems are also studied.
The process of economic growth and development in societies are ultimately studied. Some
scholars argue that the economic activities of man are not studied in isolation but in their sociocultural setting with the emphasis on those socio-cultural factors that influence and determine
economic activity in each society. It resulted in a hot debate between the formalists and
substantivists i.e those who feel that the theories formulated in the discipline of Economics are
equally sufficient in explaining economic processes in simple societies, and those who counter by
arguing that the economy of each society is embedded in the bed of culture and so that economic
theories that have been constructed with the modern monetized systems in mind do not find a
credible place in the anthropology of simple societies.

b) Political Anthropology :
It concentrates on the ubiquity of political process and the functions of legitimate authority, law,
justice and sanctions in simple societiesï¿½ ; focus of power and leadership. It focuses on the
Anthropological point of view in the formulation of the typology of political structures based on
differences and similarities observed among the societies of the world and its political processes
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emerging among nations and complex societies. Moreover, it also studies political culture and the
nation building processes.

c) Psychological Anthropology:
It is the study of cross cultural variations in psychological traits. It studies psychological,
behavioural and personal approaches of man. It is developed as an interdisciplinary approach
between psychology and socio-cultural anthropology. Modern Psychological Anthropologists are
very much interested in the process by which culture is transmitted from one generation to the
next.

d) Ecological Anthropology:
The term ï¿½ecologyï¿½ refers to the totality of relations between environment and organism. It
deals with the relationship between human beings and their environments. It is the use of the
concept of environment in the explanation of different cultural elements and also the diversity of
cultural groups. Two main views relatd to cultural behavior and environment are determinism and
possibilism. The former, also called environmentalism, states that environment dictates cultural
practices whereas the latter denies it and holds that environment has a limiting rather than the
determining effect on cultural behaviours.
It deals with the relationship between human beings and their environments. It is the use of the
concept of environment in the explanation of both the origin of different cultural elements and also
the diversity of cultural groups. It also attempts to understand of cultural groups. It also attempts
to understand the relative influence of environment on human society and how it is used by
different societies. The ecological perspective is based on the assumption that constant interplay
takes place between man and his environment. They cannot be understood as isolated entities.
The ecological perspective in Anthropology was first expressed by Steward in the 1930ï¿½s
through his most important concept, ï¿½cultural ecology, which recognized that culture and
environment are not separate spheres but are involved in a dialectic interplay or reciprocal
causality.

d) Ethno-archaeology:
The term ethnic refers to a group distinguished by common cultural characteristics. The
comparative study of cultures in historical perspective is the subject matter of ethnology whereas
the descriptive account of the total way of life of the people at a given time is devoted as
ethnography. Archaeology is that branch of anthropology which is concerned with the historical
reconstruction of cultures that no longer exist. It helps to reconstruct the human past in its
material features including how people lived and worshipped, how they built, their arts, tombs
and travels. It provides material on manï¿½s prehistory about which no written records are
available. It is concerned with all of manï¿½s material remains. Thus, the use of archaeology to
study ethnography becomes imperative. Thatï¿½s why this branch is referred to as Ethnoarchaeology.

e) Anthropology of Religion:
There are many theories regarding the origin of religion among people. Some of the major theories
are Animism, Animatism, Manaism and Primitive monotheism. The perceptions of people
regarding the differences between man and nature are studied first of all. The beliefs in natural
forces and super-natural forces, and/or being are investigated. The operation of religious
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traditions including the rituals and ceremonies among non-literate and peasant societies are
studied in detail.
The practices which fall within the domain of religion such as taboo and totemism are also
examined. The differences between magic, religion and science are discussed and debated. Witch
craft and Sorcery are examined as important aspects of non-literate magic. Above all, the social
and Psychological functions of magic and religion are emphasized.

2. Physical Anthropology:
It is a branch of Anthropology which attempts to explore human mystery related to their origin,
differentiation, diversities and distributions. With the advancement of genetical sciences, it
becomes more and more biology oriented, and by virtue of it, its area of study got considerable
extension. By considering the whole situations, it can be divided into the following sub-branches.

a) PrimatologyIt is the Scientific study of primate group of mammal . Man, the central figure of Anthropological
study, belongs to the order primate of animal kingdom. The primates, starting from the smallest
rat like micro cebus to the largest huge bodied gorilla, in their various stages of development show
different life patterns. The integrated study of the primates, in the background of physical
Anthropology gives an intrinsic value to understand the position of man.

b) Ethnology It is the study of human diversities. All the living men in the world are categorized into different
groups broadly known as races. These are now understood as the Mendelian Populations, an
inbreeding group of humanity sharing a common gene pool. It also attempts to explain the nature,
formation and differentiation of the racial groups.

c) Human biology:
It deals with the concrete biological principles and concepts of man. It is differed from the biology
of other animals because of the impact of cultural achievement. It is highly influenced by culture
as well. Culture, sometime, remodelled biological phenomenon. Physical anthropologist attempts
to understand this biological feature of man and their successive development, changes in
structure and function through time.

d) Palaeoanthropology It is the branch of physical anthropology which deals with the documentation of biological history
of mankind. They work on fossil evidences collected from the different layers of the earth. It also
attempts to reconstruct the link between the human and non-human traits that had so long been
lost. They evaluate the fossil remains found from different sites and establish their status and
evolutionary significance.

e) Human Genetics:
Genetics deals with the inherited characters. There is a genetic relation between parents and their
offspring. The tendency of inheritance of parental characters in known as heredity. The heredity
and its mechanism must be well understood in order to know the origin and evolution of man.
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Human genetics is a specialized branch of physical Anthropology which reveals the mechanism of
heredity of various traits in men.

f) Nutritional Anthropology:
It deals with the matter related with the nutritional perspectives of human beings and their
subsequent growth and development. The population of a country needs proper growth and
development. Growth, however, is depended on two factors ï¿½ heredity and environment. This
branch of knowledge concerns with the impact of these two factors on human beings as well.

g) Medical Anthropology ï¿½
It studies disease patterns and their impact on human societies. Medical Anthropologist attempts
to bring into light the socio-cultural as well as genetical or environmental determinants of disease
within a population through the close study of the people and their way of life. This proves very
much effective in combating different diseases in human societies.

h) Physiological Anthropology:
This branch deals with the internal organs of the human body in order to understand their biochemical constitutions. It is also concerned with how the physiology of man interacts with the
external factors like climate, food habit, etc. Moreover, it studies bio-chemical variations in man
and other primates.

i) Forensic anthropology :
It deals with the skeletal structure of hominids and non-hominids to understand the similarities
and differences of the body parts. This branch of knowledge becomes very effective in the detection
of criminals as well as in the identification of the nature and status of individuals through their
biological remains.

j) Dental Anthropology :
This branch of knowledge deals with teeth and its pattern. The teeth provide the body shape and
size as well as food habit, and related behavior patterns. The dental morphology helps us to
understand human evolution, growth, body morphology, genetical features.
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k) Human Growth and Development:
It is another area of interest to physical anthropology in which biological and mechanisms of
growth as well as the impact of the environment on the growth process are studied. Today, physical
anthropologists study the impacts of disease, pollution, and poverty on growth. Detailed studies
of the hormonal, genetic and physiological basis of the healthy growth in living humans contribute
to the understanding of the growth patterns of our ancestors and also, to the health of children
today, etc. It is therefore, a specialized knowledge which attempts to study the distribution of
different dental traits among different population.

l) Anthropometry:
It is the anthropological Science of measurement. This study is not only useful in the study of
gradual human development through evolution and in understanding the racial discrimination
patterns but also helpful in the day to day way of life which is exclusively related to human bodily
forms.

m) Ergonomy:
This branch of physical Anthropology is concerned with the correlation between the static body
dimensions and the designing of machine to be driven by man ï¿½ this branch of knowledge is
very important by the very fact that many groups of people differ in body size as a result of varied
biological and environmental factors.

n) Demography:
It is the Science of population. It deals with fertility and mortality. These two factors are again
influenced by heredity and environment. As it is concerned with the traits like growth, age ï¿½ sex
structure, spatial distribution, migration in addition to fertility and mortality of the population, it
naturally becomes a specialized branch of physical Anthropology.

o) Ethology:
It is the science of animal behavior. The data obtain from the study of other primate behaviors are
being used to help explain the basic background of human behaviors and to suggest how human
ancestors may have acted on the different issues.
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UPSC - Archaeological Anthropology:
This branch of knowledge attempts to trace the origin, growth and development of culture in the
past. By past we meant the period before history when man had not acquired the capabilities of
language, not merely to speak but also to write in order to record the story of his life.
The Archaeological Anthropologist differs from the socio ï¿½ cultural Anthropologist in two
important aspects :
a) The former studies past cultures while the latter studies present.
b) The former lacks the advantage of personal contact and interaction with the people he is
studying which the former enjoys.
Archaeology can tell us about the technology of peoples by analyzing the tools they have left
behind. Based on this, it can shed light on the economic activities of the people who utilized that
technology. The artistic capabilities of people become apparent through the remains of fine
engravings on pottery, intricate designs on jewellery , etc. Physical remains of housing can reveal
certain aspect of social structure. Besides, certain aspects of religions beliefs can also be guessed
by observing burial sites and the articles kept in graves. Such various aspects that Archaeological
Anthropologists study begin with an attempt to understand the geological processes, particularly
the Great Ice Age, and the succession of climatic phases that have left behind stratigraphic
evidences in river terraces and moraines. Further, it studies man as an artificer. Based on the
types of stone tools, they divided the cultural development of man into three stone Ages : Paleolithic
(Old stone Age), Mesolithic (Middle Stone Age) and Neolithic (New Stone Age).

Excavation to discover artifacts, dating the assign an approximate time period and clever
conjectures to build the cultural history of manï¿½s past are the methods used by Archaeological
Anthropologists. Basically, they often work with the socio ï¿½ cultural Anthropologists to study
and reconstruct past cultures by the method of extrapolation i.e. by inferring the unknown from
those things that are known.
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4. Linguistic Anthropology:
Linguistic Anthropology is that branch of anthropology which deals with language. It is concerned
with the languages of all people, past and present as it is the chief vehicle through which man
preserves and transmits his culture from generation to generation. It also interested in the
relationship between language and cultural cognition as well as cultural behavior.
The major difference between Linguists and Linguistic Anthropologist is that the former are mainly
concerned with the study of how languages, particularly written ones, are constructed and
structured. But the Linguistic Anthropologists study unwritten languages as also written
languages. Another crucial difference between them is that those features which the former taken
for granted into consideration by the latter. These features are related to the systems of knowledge,
belief, assumptions and conventions that produce particular ideas at particular times in the mind
of people. Each of these features are the mind of people. Each of these features are culturally
conditioned and hence unique to each culture and society.
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UPSC - Relationship of Prehistoric
Archaeology with other branches of
Anthropology
Introduction
Anthropology is the scientific study of humanity in the widest possible sense. It is the holistic
study of man. Anthropologists study human being as biological organism and as people with a
distinctive and unique characteristic - culture. It studies man of all places of the world as well as
man of all times and at all levels of culture. Although man evolved about 3.5 million years back,
he invented writing about 5000 years ago. Surely, no discipline claiming itself as the science of
man can ignore this part of human society. Within the purviews of anthropology, it is the
prehistorian who carry on study of this bulk of human existence. Anthropological researches are
carried on to study the human development from the very earliest time as well as on the
contemporary human societies.

The subject was originally divided into two major branches namely physical and social-cultural
anthropology. Both the branches are again subdivided. Prehistoric archaeology was considered as
a subfield of cultural anthropology. Within the last few decades anthropology as a subject has
developed tremendously. As a result some new areas of study related to man have become part of
anthropology. Along with the study of physical and cultural anthropology the study of prehistoric
man and culture has gain increasing attention and became more specialized. This specialize
branch is termed as prehistoric archaeology. Another area of anthropology which gains more
attention today is the linguistic Anthropology. At present, anthropology comprises four major sub
disciplines such as physical anthropology, prehistoric anthropology, linguistic anthropology and
ethnology or cultural anthropology. All of these subfields together give anthropologists a broad
approach to the study of humanity all over the world, both past and present.
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Prehistoric archaeology studies man of the past for which there is no written records. In the
absence of written evidence the study of past life and culture depends on material remains left
unconsciously by the prehistoric man. Archaeology, the science of material remains, is the main
basis of reconstruction of man's prehistoric past. Prehistoric archaeology thus, defined as the
systematic study of antiquities as a means of reconstructing prehistoric past is recognized all over
the world as a subfield of anthropology. In many countries including India, prehistoric archaeology
has traditionally been taught in the department of anthropology. The anthropological approach to
archaeological problems of prehistoric period has added a new dimension to prehistoric
archaeology.
As a scientific discipline prehistoric archaeology is a recent intellectual development. In fact till
1833, there was no term like prehistory. The term was used for the first time by Tournel and then
in 1851, it was Daniel Wilson who used the word in his book "The Archaeology and Prehistoric
Annals of Scotland". But within a few decades, especially after Second World War, the subject has
developed tremendously. As a result several new subfields or approaches have emerged which gave
birth to the concept like New Archaeology, Ethnoarchaeology/ Ethno-Archaeology, Scial
Archaeology, Environmental Archaeology, Salvage Archaeology, Underwater/ Marine Archaeology,
Forensic Archaeology, Cognative Archaeology, Action Archaeology etc. All of these new areas
mainly concentrate to the reconstruction of total life ways of man's prehistoric past. The study of
prehistoric archaeology, therefore, is very much related with both physical and social/cultural
anthropology as well as linguistic anthropology.

Relationship of Prehistoric Archeology with
Physical Anthropology
Physical anthropology is the branch of anthropology that concern with human as a biological
species. It is the study of human evolution and bio-logical variation and encompasses the study
of fossil man.
It is the study of humankind from the biological perspective. It is concerned among other things,
with the study of racial types of man, their differences and distinct features, besides their origin
and evolution. It also concerns with the biosocial adaptation of different human population living
in different geographical and ecological zones. It involves the study and analysis of human
anatomy and anthropometry. Measurement of skulls, jaws and other parts of the human skeleton
for comparative study is an important feature of the study. The major areas of interest in physical
anthropology have been classified as biological anthropology, human anatomy, human taxonomy,
primatology, human palaeontology or palaeoanthropology, Ethnology, population genetics, human
ecology, forensic anthropology, medical anthropology etc. Each of these sub-branches of physical
anthropology is related directly or indirectly with different areas of archaeological study.
Investigation of human biological evolution presents one of the most important areas for the
physical anthropologists. The study of human evolution through the analysis of fossils is called
palaeoanthropology. Palaeoanthropologists use a variety of scientific techniques to date, classify
and compare fossil bones to determine the links between modern humans and their biological
ancestors. For the archaeologists, reconstruction of biological evolution is of equal value. Both
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physical anthropologists and prehistoric archaeologists may closely work while studying ancient
tools, associated finds including fossil remain (s) and other activities of early man, to learn the
earlier behavior of man as well as to reconstruct the prehistoric culture(s). According to L.G.
Freeman "within the field of anthropology, the discipline called palaeoanthropology, is the study
which attempts to discover, describe and interpret evidence for the physical and behavioral
evolution of Homo sapiens and his hominid ancestors and relatives". Thus it embraces scholars
who called themselves as 'Physical anthropologists' on the one hand and 'Archaeologist or
Prehistorians' on the other. It is now clear that palaeoanthropology embraces two distinct fields of
studies in its level of specialization. The pre human skeletal remains have to be examined by
Paleoanthropologists. They can analyze the data and help in identifying whether the particular
skeletal portion is that of a child or an adult, male or a female and the like. The role of
Palaeoanthropologists is very important in the excavation of burial sites. The analysis of skeletal
remains throws light on the physical and racial characteristics of people. Thus the studies
conducted in different parts of the world have traced the expansion of early man throughout the
world.

Though the concept of pure racial types has been discarded by modern anthropologist, various
attempts have been made by Physical anthropologists . They classify the races in the world on the
basis of various characteristics of human population such as head form , face form, shape of nose,
eyes, hair, stature, proportion of the body etc. Negroid, Caucasoid or European and Mongoloid are
the three major racial types with distinctive physical characteristics, Each of these racial type is
concentrated in a particular geographical area. The distribution of each of these types and sub
types in different parts of the world would certainly indicate racial migration - an important area
of concern for prehistoric archaeologists. For example, the largest concentration of Negroid is
found in Africa but this type is also found in the Andaman Islands and the Malaya peninsula.
Again, the Mongoloid race predominates in Japan, Korea, China, Mongolia, Russia, Tibet and parts
of the south East Asia like Mayanmar, Thailand etc. But they are also found among the Native
American Indians and the Eskimos. The Caucusoids with their sub-divisions like the Nordic, the
Mediterranean and the Alpine are found in Europe, West Asia, India etc.
The study of racial groups and sub-racial types, behavior traits, blood group etc., form a complex
idea and this led to the growing of many subfields in physical anthropology. The study of the racial
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characteristics of the authors of an ancient civilization would give some clues regarding migration
and contacts. For instance, the origin and the diffusion of the megalithic burial practice in south
India poses a problem and analysis of the skeletal remains should furnish some evidence regarding
racial stock.
Study of skeletal remains found at various archaeological sites would certainly give physical
anthropologists an idea of the various racial strains or element that had populated different parts
of India at different times. They would also reveal the continuity and discontinuity with the present
day population and migrating trends, and the racial affinities of different periods. For example,
the report on the skeletal remains of the Brahmagiri megaliths reveal a predominantly Australoid
type and a more or less medium statured meso-cephalic medium vaulted, flat-nosed type with
powerful upper and lower jaws probably of Scytho-Iranian stock In other proto-historic sites like
Harappa Mohenjo-Daro, Lothal and Kalibangan and Neolithic sites like
Burzahom etc. physical anthropologists are joining hands with prehistoric archaeologists in order
to know about early racial stock. As the early man were hunters and gatherers, Physical
Anthropology study contemporary foraging societies in order to fill in the fragmentary physical
evidence left by the early humans. In addition to the study of living human groups, physical
anthropologist also study living non human primates( especially monkeys and apes) called
primatology for clues so that their chemistry, physiology, morphology (physical structure) and
behavior can give us some insights into the understanding of early man.

Relationship of Prehistoric Archaeology with
Social/cultural anthropology
Social/Cultural anthropology is another very important branch of anthropology which focuses to
study society and culture. This branch of anthropology deals with the social and cultural
institutions and tradition of the society. Cultural anthropology is devoted to studying human
cultures worldwide, both their similarities and differences. They attempts to study culture in its
general sense. The term culture for an anthropologist refers to the customary ways of thinking and
behaving of a particular group or society. The culture of a social group, therefore, consists of
language, economy, social structure, knowledge, laws, art, customs, food habits, taboos and so
forth. Archaeology, anthropological linguistics, ethnology all are directly concern with human
culture.
One of the most important aims of modern archaeological anthropology is to reconstruct the total
life ways as far as possible. Modern prehistorian not only try to reconstruct the daily life and
customs of the prehistoric people, but also try to know the changing aspects of culture. They raise
questions like how culture changes and why. In order to do so, it is found that the remains that
they dug have their closest counterpart among living primitives, rather than among civilized
people. Therefore it was natural for them to come to Anthropologist and especially social
anthropologist who gathered information on primitive people.
The new archaeological anthropologist assume that the reconstruction of now defunct modes of
cultural adaptations can be considered as the ethnology of prehistoric men, directly comparable
to the data collected from modern functioning societies. With this view, life ways of living primitive
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societies are most frequently studied by intensive ethno-archaeological research methods in order
to gain insight into the mechanism of the past cultural adaptation. The need to understand the
basis for the reconstruction of past life ways has prompted the growth of new branch of
archaeology called Ethno-archaeology and "Action Archaeology". Ethno-archaeological works has
great advantage that one starts from present and works back in time taking prehistoric records as
guide. It studies man's prehistoric past with the help of ethnographic materials and literature.
There are many tribal communities in different parts of the world who are still in the food gathering
stage or still manufacture stone tools or practice very primitive method of agriculture.

Like social anthropologist prehistorian also live among those primitive tribes, observe their tool
making technique, and other aspects of life which throw a flood of light regarding their prehistoric
counterparts. For example, the dry farming method that are practiced in the hills of North east
India would illustrate the ancient method of Neolithic agriculture. The circular type of huts used
by the present day village folk in Bellary district of Karnataka talked well with the similar ones
found in the Neolithic strata at Tekalakotta. Here archaeologists and ethnologists combines
together in order to get insight about the past life ways. The action archaeologists directly study
functioning primitive societies in the search of clues to the understanding of the past. In this field
of enquiry, the distinction between archaeology and anthropology, or more precisely ethnology
does not exist. Since archaeology is deeply rooted in the material aspects of past cultures and their
related technology, it entreats upon the action archaeologists to understand the implication of
primitive technology and in doing so they have to learn the methods of artifact manufacture lost
for thousands of years.
Because of the development of such anthropology oriented works in recent decades during 60's
onwards there emerged concepts like "Archaeology is Anthropology or it is nothing" as stated by
American Archaeologist Willey and Phillips, in 1958 or concepts like "archaeology is the
anthropology of the dead" as stated by David Hurst Thomas in 1974, in his book "Predicting the
past". Thus the very close relationship between archaeology and social anthropology particularly
ethnology is established in ethno-archaeological study.

Conclusion
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Anthropology is the scientific study of man. It studies man of all places in the world as well as
man of all times and at all levels of culture. At present it has four major branches. They are:
Physical Anthropology, Social/Cultural Anthropology, Prehistoric Archeology and Linguistic
Anthropology. Within the purview of Anthropology, it is the Prehistoric Archeologists who carry on
studies of this bulk of human existence (since its emergence from the animal stock). Hence
Prehistoric Archaeology is the story of a region or nation or people or race before it took to or new
writing.
As a scientific discipline, Prehistory is a recent development. Now it has developed tremendously
and has a number of new approaches or subfields. All these sub fields are concerned with the
reconstructions of the ways of life of the early man.
The study of Prehistory of Archaeology is related with Physical and Social/Cultural Anthropology.
Like Prehistory Archaeology, Physical Anthropology has also a numbers of sub fields. Of these
subfields Palaeo-Anthropology is much closely related with Prehistory Archeology. The role of
Palaeo-Anthropologist is very important in the excavations of the burial sites. The experts of this
subfield make many attempts to discover, describe and interpret the fossil evidences. Thus the
Palaeo Anthropologists are concerned with the study of ancient human beings particularly their
biological or physical characteristic and how they evolve.
One of the important areas of interest for the modern Prehistoric Archaeologist is to reconstruct
the total life ways of the forgone people. They not only try to reconstruct the daily life ways and
the customs of those early men, but also try to know the changing aspects of culture. In other
words, one of the most challenging tasks for the modern Prehistoric Archeologists is to know how
to interpret material culture in human terms. How were those pots used? Why are some dwellings
round and the other square? Here the methods of Prehistoric Archaeology and the ethnography
subfield of social/cultural Anthropology) overlap. To get the answer, Ethno-archaeologist live
among the contemporary primitives communities, but with specific purpose of understanding how
such societies used material culture - how they make tools and the weapons, why they make/build
their settlements, what they do and so on.
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UPSC - Concepts of Evolutionary
Biology
Dollo's Rule (Doctrine of irreversibility of
evolution)
o
o
o

Many times during the long history of life, advanced organism have returned to ancestral
habits and modes of life.
This gives selective value to adaptation similar to those of the ancestral species, and
raises the question whether the evolution is reversible?
Study of such cases suggests that due to commonalty of environment and resultant
functional adaptation, always a gross similarity between ancestral and descendent
structures is achieved without any genuine reversal at all.

o

o
o
o
o

o

Thus many reptiles and mammals have reverted to an aquatic mode of life. They have
assumed a generally streamlined, fishlike form, and the limbs have become shortened,
webbed and finlike.
Yet the skeleton of such flippers is always distinctly that of the class to which animal
belongs rather than that of a fish fin.
The evidence indicates that major evolutionary steps once taken, are never reversed. This
is known as Dollo's rule after Louise Dollo(1895) to whom the principal is ascribed.
It might even expected a priori, major evolutionary steps are compound of many smaller
steps, each preserved by natural selection.
That such a sequence, occurring by chance once should by chance be exactly reversed
would be a most extraordinary thing. If not impossible, it is at least most improbable for
whole organisms.
Attempts to apply Dollo's law to individual characters have failed, for these are indeed
reversible by mutation.
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Cope's Rule
o
o
o
o
o

o

A very common trend in evolution, sometimes called Cope's Rule, is one forward
increasing size of individuals.
The original studies of the phenomenon were made upon vertebrates, but comparable
studies have shown the same tendency in many groups of invertebrates and plants.
A review of the paleontology of almost any group shows that its largest representatives are
not its earliest ones, though not necessarily its latest ones either.
Newll has pointed out that species now living are the largest known representatives of the
vertebrates, crustaceans and annelids.
Yet the tendency towards size increase has been by no means universal. The rise of herbs
and shrubs is a recent thing, and they have been derived from trees and other large
plants.
Hooijer has pointed out that the progressive size decrease has been characteristics of
many vertebrate groups during the Quaternary period, which is now in progress.

Gause Rule:
o
o
o

Competition may occur between populations within an ecosystem for ny of the available
resources, such as food, space, light or shelter.
If two species occur at the same trophic level, then they are likely to compete with each
other for food.
Adaptive radiation by one or both species may than occur over a period of time with the
result that they come to occupy separate niche within the trophic level, thus minimizing
the extent of completion.
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UPSC - Characteristics of Primates
INTRODUCTION:
A diverse group of animals represented by animals such as humans, monkeys, prosimians and
apes is known as Primates.

Some Common Characteristics:
o
o
o
o
o

Dexterous hands
A generalized skeleton for great physical agility
Large brain size
keen vision.
Mostly Smaller offspring than other animals, who require more attention in their rearing.

Habitats:
o
o
o

Primarily in the tropical and subtropical regions of the New and Old Worlds.
Never lived in Australia and most of the islands in the Pacific Ocean.
Though there are evidences that around 55-50 million years ago the earliest primates also
lived in North America and Europe.

Old World monkey
o
o
o
o
o

A group of primates which belong to the super family Cercopithecoidea.
Native to Africa and Asia.
Inhabiting a range of environments from tropical rain forest to savanna shrub land and
mountainous terrain
Cercopithecinae is mainly African species.
Colobinae the second subfamily includes Asian genera and African colobus monkeys.
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New World Monkey:
Found in Central and South America.
o
o
o

Divided into four subfamilies of primates i.e.
A) Cebidae, B) Aotidae, C) Pitheciidae D)Atelidae.
Different noses on New World Monkeys are the most commonly used feature to
distinguish from Old World Monkeys.

CLASSIFICATION OF PRIMATE:

o
o
o

Primates are divided into two sub-orders ie. lower primates or Prosimii and the higher
primates or Anthropoidea.
This division is mainly based on the brain size of both the orders.
Brains sizes of lower primates have similar size to other mammals while higher primates
have large brain size relative to body size.
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Order primate of class Mammalia includes various types of animals. At the one end it has
prosimian which may be small as squirrels and on the other hand, has large sized animals such
as Man and Gorilla. At both the ends of primate there is lot of difference in terms of structure,
behaviours , and intelligence. Such a large difference is not found in members of any other order.
But still on basis of many similarities keeping all members of order primates in a single group
seems logical, yet it is very difficult to define this order because of many differences.
Usually anthropologists avoid defining primates because of obvious problems related to the order.
Of the two important definitions given for this order, the first was given by Mivert about
Years ago, according to which:
o
o
o
o
o
o
o
o
o
o
o
o

Placental mammals
Unguiculate (possessing nails or claws, as opposed to hooves)
Clavicles (collar bones) present
Orbits encircled by bone
Three types of teeth, at least at one time of life
Brain always with a posterior lobe and calcarine fissure
Innermost digit of at least one pair of extremities opposable
Hallux (big toe) with a flat nail or none
A well-developed caecum (appendix)
Penis pendulous
Testes scrotal
Two pectoral mammae

After careful study of the definition it becomes clear that these are serial listing of characters of
Primates
and
these
are
mixtures
of
two
types
of
characters
1. General Mammalian Characters: Like three types of teeth, inceasers, canine and molars, testes
in sac etc. are found in all mammals including primates and are equally developed in all primates.
2. Specialized characters of Primates: Like posterior lobe of brain and opposability of thumb etc.
are found only in Primates and these are evolved in different levels i.e. suborder, genera, species
etc. All these characters are found in Man too, hence we include man in order Primate.
Order Primate has been classified into two suborders i.e. Prosomii and Antropodia. Prosimii are
further divided in to four infra orders i.e.
a.
b.
c.
d.

Tupaiiformes
Lemurifomes
Lorisiformes
Tarsiformes

Primates like Tupaia, Lemur, Loris and Tarsius are its members. Prosomii are called lower
primates and anthropoids are called higher primates.

Characters of Prosimii
a. For locomotion in are boreal life, usually two types of adaptation is found.
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1. Tarsius having long legs for holding branches and for jumping from one branch to
another and muscles developed in compact.
2. For slow quaderplasim, lemurs have short forelimbs and limbs are of same size,
mobile pelvis and talus for swinging, tail small or absent.
Lack of separate mobility of fingers, use of all of them possible, precision grip impossible,
to increase the hold, grip digits of figures with pads (feature of Men)
Claw in place of nail, usually on second and third finger for cleansing of the body
In comparison to anthropoids laterally placed eyes, eye balls not completely surrounded
by bones.
For better hearing long and mobile ears.
Developed olfaction and organs associated with it.
In maxilla incisors are small and canines larger, in many species lower incisors and
canines together efficient in cleaning the body. Dental formula usually 2:1:3:3
Foramen Magnum comparatively backward placed
Cerebrum small in size and lacking in complexity.
Digital formula usually IV>III>V>II>I
All animals arboreal usually nocturnal

Many characters of lower primates resembles more than other mammals than higher primates.
Specialized characters of primates are not much developed in Prosomii, whereas in case of
anthropoids the situation is just reversed. For example opposability of thumbs is found in all
anthropoids whereas in Prosomii such possibility is marginally present. Similarly in prosimii
second and third finger digit has claw instead of nail. Specialized / evolved characters of primates
are seen in men that is why man is higher primate. Otherwise characters typical of Prosomii are
not found in men. That is why men cannot be considered a member of this suborder.
Present day Prosomii are descendants of a 45 million years old large and mixed group, from which
evolutionary of Anthropoids separated about 35 million years ago.
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Characteristics of Anthropoids:
Members of suborder Anthropoid have been kept into three super families i.e. Ceboidea,
Cercopithecoidea and Hominoidea. All these from evolutionary point of view are major evolved than
Prosomii, their brain is more complex, absence of wet mucus in the nostrils, and opposable thumb
and possibility of bipedal locomotion etc. are more.
Characteristics of Anthropoid are as follows:
1. Large and comparative round cranium.
2. Reduction in prognathism and size of nasal cavity, Face showing sign of coming right
under frontal lobe of brain.
3. For front vision eyes are placed nearer to each other.
4. Facial muscles developed.
5. Fingers of foot and hand with nails, third finger longer than the fourth or same as fourth.
6. Pinna small and movable
7. Lachrymal canal opens into orbital cavity
8. Greater capacity for bipadelasim
9. Hands prehensile.
Many anthropologists classify anthropoids into two natural groups i.e. Platyrrhini and Catarrhini.
Platyrrhini, on the basis of their geographical distribution are known as New World Monkeys and
Catarrhini are known as Old World Monkeys which include Cercopithecoidea and Hominoidea.
Though both of them have all the characteristics of the Anthropoids but Platyrrhini on the basis
of the following characteristics can be separated from Catarrhini.

Characteristics of Platyrrhini
1.
2.
3.
4.
5.
6.
7.
8.
9.

Brain more developed and complexed than Prosomii but less than Hominoids.
Dental formula 2,1,3,3 or 2,1,3,2
Molars and pre molars usually squarish
Zygomatic-Temporal fossa is bigger
Lack of buccal pouch
Lack of ischia callosities
Thumb not opposable and usually small or absent
Long big toe, more strong and distantly placed from fingers
Long and prehensile tail

Hominoidea
From anthropological point of view Hominoidea is most interesting group of the living primate
world. Members of this group are considered as most intelligent among the entire animal kingdom.
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Among its three families two, Hylobatidae and Pongidae are ape families and third is a Hominidae
that is the family of man. Gibbon belongs to the family of Hylobatidae and Chimpanzee, Gorilla
and Orangutan are members of the family Pongidae.
Among fossil hominoids Dryopithecus, Ramapithecus and Gigantopithecus are pongids whereas
Australopithecus, Homo Erectus and Neanderthal man are included in family Hominidae. Usually
Gibbon is called lower ape and chimpanzee and Gorilla are called higher apes. Among Hominoids,
chimpanzee and gorilla are found in Africa whereas Orang and Gibbon is found in some parts of
Asia.

Characters of Hominoidea
1.
2.
3.
4.
5.
6.
7.
8.
9.

Increase in size but characteristics decrease in size of facial bones.
Change in dental arch from V shape to U shape.
Molars showing signs of increase in size
Lower third molar having characteristic Dryopithecus Y-5 cusp pattern.
Foramen magnum and occipital condyle showing signs of forward movement.
Neck and forelimbs are long
Broad shoulders and iliac bone.
More developed use of forelimbs. Hind limbs are comparatively less developed.
Lack of externally visible tail

Besides the characters of Hominoidea listed, higher apes and man have many interesting
similarities. Both have similar blood proteins. Both live in small groups and both are prone to
diseases like flu and syphilis. So can man be considered similar to apes? No because both of them
have significant differences, important of these are listed here.
1. In comparison to apes knuckle walking, quadrupedalism and pronograde posture, man is
bipedal and orthograde.
2. Hallux / great toe more developed and not opposable
3. Foot with curves to distribute body weight
4. Foramen magnum and occipital condyle placed lower and forward (sign of bipedalism)
5. Stereoscopic vision
6. Well-developed mastoid process.
7. Reduction in length of face and mandible, orthognathous or slight prognathous face.
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UPSC – Comparative anatomy of Man
and Apes
Darwin's declaration regarding the descent of man from non-human ancestors caused a great deal
of controversy among the scientists and the general public of those times. It was a matter of great
degradation when any attempt was made to draw any line of relation between Man and Apes.
However, in due course, with newer inventions and discoveries in this area, Darwin�s views were
accepted by all and thereby the people were forced to embrace their strange relatives.
Apes and Man are members of family Pongidae, Hylobatidae and Hominidae. The belong to the
suborder Anthropoidea and the order Primates. The relationship of apes and man will be
understood if attempts are made to study the various anatomical features critically.

Skull
The skulls present many contrasting features such as:

In Man
1.
2.
3.
4.
5.
6.
7.

The skull of the man is highly developed in the frontal region.
The forehead extends almost vertically in upward direction.
The supra-orbital ridge is not so developed.
No sagittal crest is present in the skull.
The maxilla and pre-maxilla have been fused.
Foramen Magnum is situated at the center of the skull.
The head is well balanced hence the face is perfacttly vertical

In apes
1. The forehead is less developed and head slopes backward
2. The supra orbital is highly developed
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3. Sagittal crest is present in the skull
4. Foramen magnum is seen further backward at the base of the skull, it is for this reason
that the face of apes hangs downwards.

Mandible
In Man
1.
2.
3.
4.

The lower jaw in man is small in size in comparison to those of apes
The muscle responsible for the movement of lower jaw is weak
In man there is always a well developed chin
Prognathism is absent

In Apes
1.
2.
3.
4.

Ape's lower jaw is massive
There is no trace of chin
Muscles for movement of lower jaw are strong
Facial prognathism is very common among apes.

Teeth
In Man
1.
2.
3.
4.

Smaller in size than those of apes
Canines do not project forward beyond the level of other teeth
Chewing motion is side to side and also up and down known as rotary motion
Dental arch takes the shape of a parabola

In Apes
1. Dental arch is U shaped
2. Size of teeth are large
3. Canines projects beyond the level of other teeth, due to this nature canine of apes
interlock when jaws are closed
4. This arrangement prevents the lateral movement in chewing so only up-down chewing
motion is present.

Nose
In Man
1. Nose is well developed
THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH

UPSC STUDY MATERIAL –ANTHROPOLOGY

0 7830294949

2. The root and bridge of the nose have a slightly marked elevation
3. Tip of the man has a thick bulb
4. The nasal wings are strongly developed

In apes
1.
2.
3.
4.

Nostrils are smaller and generally pointed downwards
The elevation at the root and bridge is very little or absent
Tip of the nose is lacking in apes
The cartilaginous portion of the nose is very wide unlike man and it is little raised on the
surface of the face

Lips
1. Integumental upper lip shows a median furrow which starts from nasal septum and
continues up to the edge of the membranous lip. Median furrow is characteristics feature
of Man.
2. The lips of the apes are seen starched over their bulging jaws and they are loose and
protrusive.
The apse lips are thin and the red portion of the lips are rarely seen when mouth is closed. The
integumental lip has little quantity of fat.

Arms
In apes the arms are greatly elongated, an adaptation to the habit of hanging and walking in
branches. In apes upper arms act as movable levers and hence the length is short and in man
lower arm is movable lever and hence shortened.

Legs
The femur (Thigh Bone) of ape is short, thick and curved. In man it is long slender and elongated.
The ridges for muscle development in femur are greatly developed in man than in the apes. The
linea aspera, a rough ridge on the back side of the femur is characteristics to the man.it has
resulted due to great development of of the extensor muscle which play a important part in erect
posture and the bipedal gait.

Foot
o
o
o
o

The foot of man has witnessed a remarkable change due to its new mode of locomotion.
The foot supports the weight of the body and helps in walking and standing erect.
In apes the foot is used both for locomotion and grasping of the tree branches.
The great toe in man is not opposable.
The lateral toes are reduced in size and the fifth one rudimentary.

Brain
Brain in man is not only much larger than that of apes but also highly developed. The weight of
man�s brain is three times as heavy as that of a gorilla, the largest ape. The frontal region of the
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human brain is especially developed and the cerebral cortex presents a much more complex
development than that of the apes.
The brain case in the man is largest ranging from 1300 to 1450 cc. the average cranial capacity of
gorilla is 549, chimpanzee 400, orangutan 416 and gibbon 98 cc respectively.

Speech
Man is distinguished from the apes mainly by his ability of articulating speech. But there are some
scientists who has felt that the use of some sort of language among apes.

Anatomical Similarities along with dissimilarities
between MAN & APE
A. Gorilla and Man:
In hands, feet and pelvis along with size of brain the gorilla shows close relationship with man.
But the massive jaws of the gorillas have no resemblance with those of man.

B. Chimpanzee and Man:
Their resemblance covers the likeliness of the skull and pigmentation of the body. The chest
portion of the Chimpanzee is almost human.

C. Orangutan and Man:
In his high forehead and the same number of pair of ribs the orang shows similarities with man.
On the other hand , two factors like the shortness and degenerate character of the legs and The
adaptation of the feet for suspension, separate these two individuals from each other.

D. Gibbon and Man:
The length of leg and the erect gait of the gibbon indicates its closer relationship with man,
anatomically.
But in other characters like excessive arm lengths, general size, pelvis, hands and feet, length of
canine teeth and the size of brain, the gibbons goes farthest from the man.
Among the four apes it is seen that each of them have developed one or more special features, with
which it can demand as closest relationship with Man.
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UPSC - Primate Adaptations
Locomotory Adaption
Probably the primitive mammalian ancestor of the primates was a small, essentially quadrupedal
and arboreal animal who scurried along the tops of branches and climbed by digging its claws into
the bark.

Essential factors in upright posture of Primates:
o
o
o
o

Reorientation of the body with respect to gravity, which necessitates many skeletal,
muscular and visceral changes.
With the face or muzzle being reduced and skull being set directly in the top of the
vertebral column.
Position of foramen magnum moves forward and the face is reduced so that skull nicely
balances on the center of its base.
Human require little muscle action to hold their heads erect because of this balance,
whereas animals like gorilla with heavy muzzles require heavy neck muscles to hold them
up.

Types of Locomotion among Primates:
1. Vertical clinging and leaping
2. Quadrupedalism (Sow climbing, Branch running an d walking, New world
Semibrachiation, Old world semibrachiation, Ground running and walking, Knuckle
walking)
3. Brachiation (True Brachiation, Modified Brachiation)
4. Bipedalism
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Vertical Clinging and leaping
o
o
o
o

Found only among the prosimians.
Involves leaping from on vertical support to another, using the hind limbs for propulsion.
Trunk is held upright position at rest, and forelimbs are used for clinging to tree trunks
Prosimians can also hop on the hind limbs when placed on the ground.

Main Bodily featured associated with this type of locomotion:
o
o

Elongation of hind limbs, which are used as springs in leaping.
It may be a basic primate locomotor adaptation which was achieved very early in
evolutionary history of the order and has been retained in a few prosimian groups today.

Quadrupedalism
Two distinct traits can be differentiated 1. Arboreal and 2. Terrestrial Quadrupedalism. In this
category both fore and hind limbs are used in locomotion. There are also several sub-types in this
category which differ mainly in which climbing, leaping and swinging are employed in addition to
quadrupedal running or walking.

Arboreal Quadrupedalism:
1. Slow Climbing Quadrupedalism:
Portray slow climbing and deliberate movement with a powerful grip
o Adaptation includes reduction in index fingers and the thumb.
o Big toes are splayed out at a wide angle.
o This allow them to use their hands and feet like forceps to enclose a branch in firm
grip.
2. Branch running and walking quadrupedalism:
o Their forelimbs and hind limbs are of equal length,though the hind limbsare
slightly longer.
o Gaps in the trees are crossed by leaping and the tails are used for balance.
3. Old world Semi Brachiation:
o Found in the old world monkeys.
o Anatomical change adapted to this type of locomotion are the presence of short,
broad trunks, elongated arms, and long fingered hands.
o These animals not only swing but also leaps.
4. New World Semi Brachiation:
o

o
o

The new world members have prehensile tails which they also use to suspend
themselves.
In rest of the characteristics they resembles the Old world Semi Brachiation
primates.

Terrestrial Quadrupedalism:
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There are two distinct terrestrial quadrupedalism locomotive adaptation-The Ground Running &
walking and Knuckle walking.
1. The Ground Running & walking:
o Baboons and patas monkeys run and walk on the ground, on the soles of their feet.
o Their limbs are of equal length.
o Do not have to grasp the surface as their arboreal relatives do.
o Relative lengths of the thumb and index finger, favour a more effective precision
grip.
2. Knuckle walking:
o This a secondary adaptation to ground living.
o Chimpanzee and gorilla have become quadrupedal, probably because of their large
body size, but at the same time have retained the long arms, long fingers, and short
thumbs of their brachiating ancestors.
o While they walk on all fours, their torso is actually slanted with the head end
higher because of their disproportionally long arms.
o The anatomical changes associated with this type of locomotion are the elongation
of pelvis
o The hand of femur not forming great angle with the shaft which restricts the
movement of leg
o Habitually bent knee and the whole foot making contact with the surface.

Brachiation
It has two sub types- True Brachiation and Modified Brachiation.

1. True Brachiation:
In Brachiation, the body weight is suspended from the arms and hands beneath
the branches and progression is accomplished by swinging the body from one
handhold to another.
o The hind limbs are sometimes used for support and occasionally for suspension as
well.
o All the brachiators have some means of getting their thumbs out of the way during
locomotion.
2. Modified Brachiation:
o

o
o
o

This type of locomotion is found in orangutans
It involves arm swinging with feet used for support, climbing and hanging by feet.
The orangutans are more cautious climbers than brachiators, and climb using any
combination of their four grasping extremities.

Bipedalism
o

Found in Human Beings
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Involves the hind limbs alone supporting the body weight and propel it along the ground
The main bodily modification involves the elongation of legs and changes in the foot and
pelvis.
In the foot the big toe is no longer opposable and brought in line with the other toes.
An arch has been developed and the heel has become longer to aid in balance.
Thus grasping primate foot is lost in man.
The pelvis has become short, broad and basin shaped.

The reason why man's ancestors first adopted bipedalism are unknown and speculative. Other
primates have come to ground and abandoned the forests, but none have become bipedal except
man. One of the advantage of this locomotion is that it has freed the hands from locomotion so
that they can be used in carrying and manipulating objects such as tools.

SKELETAL CHANGES DUE TO BIPEDALISM AND
THEIR IMPLICATIONS
1. Changes in Pelvis:
o
o
o
o

o

Has become short and braod
Formed basin shaped structure to support the abdominal viscera against gravity.
Pelvis has changed the position and has come to lie in the axis of hind limb bone,
thus transferring the head and trunk's load directly to legs.
A bine in thigh called ILIUM has developed a number of spines that serve to provide
attachment surface for muscles that help in the thigh movement and bipedal
locomotion.
Another bone of Pelvis called ICHIUM has flattened, allowing humans to sit
comfortably.

2. Changes in Hind Limbs:
o Both the bones of legs id femur {Thigh}and tibio-fibula (Shin) are elongated.
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The head of femur, after its attachment to pelvis has undergone such change that
is capable of all round movement.
o Linea aspera is particularly well developed, that keeps hind limbs straight during
bipedal walking.
3. Changes in Muscles:
o The leg and hip musculature has developed to facilitate upright standing, walking,
running and climbing.
o Three muscles gluteus Maximus, gluteus medius and gluteus minimus stabilize
pelvis during walking.
4. Reshaping of foot:
o The axis of the human foot lie between the big toe and the second toe.
o The big toe has become no opposable to bear maximum load transmitted to the
foot.
o Foot develops two arches to support the weight of the body.
5. Associated changes due to bipedalism:
o Changes in the spinal cord:
The spinal cord developed four distinctive curves-cervical, thorasic, lumbar and
scral. These curves aalow the erectness of the spine.
o Changes in Sacrum:
The vertebrae of sacral region unite with ilium of pelvis, the later in turn to femur.
The small distance between these two joints allows the transfer of the load directly
to femur.
o Changes in Vertebral Column:
From top to bottom, the vertebrae gradually increase in size. This gives the human
vertebral column its characteristics cone-shape, which is more stable in load
bearing function.
o Changes in the skull:
In a quadrupedal animal, the foramen magnum is situated more dorsally and
posteriorly. In the human being it has shifted forward and downward.
o
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UPSC - Skeletal changes due to erect
posture and its implications
Introduction:
In the history of primate evolution man evolved from non human primates. Gradual evolution from
terrestrial quadrupedalism (pronograde) to semi-erect posture (clinograde) and finally to a fully
erect posture (orthograde) with bipedal locomotion is the way how the evolution of locomotion from
simians to man has been interpreted.
Man deserves its name when he could stand erect and walk bipedally. We stand with our back
vertical, legs straight and our arms and hands hanging down freely on the side of the body.

On the other hand our primate relatives, even if they stand, they do it with a slopping back, bent
legs and arms and hands hanging down in front of the body. The assumption of such an erect
posture has consequences on our skeletal system. Anatomical modifications that took place on
the skeletal system due to assumption of erect posture vary in magnitude in different parts of the
skeleton.
Changes are observed to be more prominent on skull, vertebral column, pelvic girdle, femur and
foot.

Changes in Pelvic Girdle due to assumption of
Erect Posture:When an individual stands erect, his whole body weight is to be transmitted on the hind legs
through pelvic girdle. Therefore the pelvis plays a great role in getting an erect posture and
naturally had experienced a number of changes.
It is said that pelvis changed rather more than the vertebral column during the evolution of
habitual erect posture and bipedal gait (Buettner Janunsch).
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Some of the associated changes are:
1. Among the quadrupeds, the pelvis may be like a bony cylinder flattened from side to side,
with its long axis parallel to spine, and the spine parallel to the ground.
When an animal stands up with its spine more or less perpendicular to the ground, the
girdle is now to transmit the weight of the entire body. As a result of this new stress the
pelvis is now flattened downward and expanded laterally; it becomes lower and broader.
Its anterior or superior end spreads out, making it funnel shaped with the small orifice
directed downward.
2. It was observed that human pelvis had experienced a mosaic evolution. The three bones
that make up the pelvis- ischium, ilium and pubis did not develop and change at the
same rate.
The ilium experienced change most and ischium the least. The ischium of man is almost
the same as that of living pongidae (Washburn). The ilium shortened and broadened and
bent back on ischium, and resembled fan shaped in appearance. Among the primates, the
extreme shortness of human ilium puts man in position of lower pelvis relative to trunk
height than any other primate (Hooten).
3. The excessive breadth of the sacaral part of the human ilium also helps in transmitting
the whole body weight.
4. The ilio-sacral articular surface of the ilium is placed far above the acetabulum in other
primates, as such there is no bony structure opposite to acetabulum. In case of man the
lower part of the sacrum lies opposite to the acetabulum.
5. Proportionately, human pelvis exhibits much larger and thicker acetabular region than
that of other primates. This also helps in transmitting and supporting the body weight
femur whose head articulate with it.
6. The acetabulum lies in the middle of the ilium and ischium, unlike those of pongids
among whom the acetabulum is located well below.
7. The sacrum is shorter and broader and the inlet of the pelvis forms a broad bottomless
basin which supports pelvic viscera.

Changes in Femur due to assumption of Erect
Posture:In an erect standing animal the entire weight of the trunk and upper extremity is to be transmitted
from the pelvis to the femur which in turn supports the same. Therefore in order the bear the load
of the weight, the femur has to experience a number of modifications from the femur of the
quadrupedal
or
semi
erect
postured
primates.
The following are the modifications are observed on the femur of man due to assumption of erect
posture.
1. In contrast to other primates, human legs (lower extremity) are longer than arms, as such
the femur is long and stout. To meet the pressure of the body weight. Infect femur is the
longest, largest and strongest single bone of human body.
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2. The condyles (lateral and medial) are comparatively larger than those of other nonhuman
primates because of the fact that joints of the leg need to have large and stout structures
for supporting the body weight.
3. The ridges for muscle attachments in the femur are much more sharply defined and
differentiated than other non-human primates. To be more particular, the linea aspera �
a prominent rough ridge which runs along the length of the diaphysis on the posterior
surface is distinctly present. It is the ridge where the extensor muscles responsible for
erect posture and bipedal gait are attached to.
4. The femur is angled outward from the knee rather than standing upright as observed
among the great apes. This carrying angle ensures that the knee is brought well under the
body and closer to the line of action of body weight.
5. The callo-diaphysial angle i.e. neck-shaft angle is larger in man compared to apes and
other primates. This obtuse angle helps to support heavier weight as compared to lower
angle.
6. The poplitial surface is also more concave as compared to apes. This may also have some
significance in erect posture.

Changes in Foot due to assumption of Erect Posture:With the assumption of erect posture and bipedal walk, the hind limb is no longer a grasping organ
but locomotory organ. As such changes necessary for modifying this grasping foot into an organ
capable of supporting the weight of the body is fairly clear.
1. The great toe and its supporting metatarsal bones must be brought into the line of the
long axis of the foot; for a divergent toe, sticking out like a thumb would be a hindrance to
ground walking, since it would be stubbed almost constantly. Therefore, all the toes are in
a line.
2. The big toe is no more opposable since the foot as a whole is not a grasping organ.
Because of this, it also became shorter than the thumb.
3. The four lesser toes being no longer used for grasping now underwent a process of
shortening and degeneration.
4. The great toe is not separated from other toes and all the meta tarsal are bound together
by a common ligament.
5. The weight of the body is transmitted from heel to great toe during walking. Therefore the
foot has been modified with the development of transverse and longitudinal arches which
help to absorb shocks.
6. Elongation and strengthening of the calcaneum is another modification so that the weight
is easily transmitted.
The talus bone is also enlarged and wedge shaped to serve the purpose of transmitting the
weight to the great toe while walking. So these are some of the anatomical changes or
modification that we have observed on the pelvic girdle, femur and foot of man due to
assumption of erect posture.
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Phylogenetic status, characteristics
and geographical distribution
Pre-Pleistocene Fossil Primates
Dryopithecus:
o

o
o
o
o

o
o
o

Early fossil finds of Dryopithecus (first definite discovery in 1856) were mainly teeth.
Today we have a cranium and many log bones as well. This has not only increased our
subject knowledge about Dryopithecus but also has helped to scientifically check earlier
conclusions. Dryopithecus is considered to be a common ancestor of both man and
modern apes.
On the basis of earlier evidences it was believed that Dryopithecus survived from middle
to the end of the Miocene period.
Y-5 cusp pattern on his 3rd molar indicates that he was ancestor of both man and
modern apes. His other body features are also similar to modern apes.
His three species i.e. africanus, major and sivalensis must have given rise to three modern
great apes of today that is Chimpanzee, Gorilla and Orang.
Recent evidences however indicates that D. sivalensis showed absolute similarities with
Ramapithecus and therefore the two has been clubbed on to a new genus Sivapithecus.
His first lower premolar is sectorial that separates him from later hominids.
In 1948 Mary Leaky found a preserved cranium which was named Proconsul but now it is
considered as a member of Dryopithecus africanus.
In comparison to present day apes, his jaws, teeth and muscles were similar and many
features of his skull resemble monkeys.
Recently walker studied his skull and estimated the weight of D. africanus to be 26
pounds whereas other anthropologists consider it to be slightly heavier i.e. approx. 33
pounds.

Dryopithecus: Important Facts
o

Time span : 23m to 8m years ago.
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Arboreal habitat- both rain forests and more open areas.
Size variable, from gibbon to gorilla.
Large teeth, interlocking canines, Diastema.
Y-5 Cusp Pattern.
Limbs- mixed characteristics of both apes and monkeys.
Indication of ape simian shelf.
Not modified for knuckle walking.
Evolutionary status- possible ancestor of chimpanzee, gorilla and man.
Geographical distribution - Africa, Asia and some parts of Europe.

Walker and Tifford estimated its cranial capacity to be about 167 c.c. According to this, in
proportion to body size the brain size of africanus was more than that of monkeys.
On the basis of presence of frontal sinus, it can be concluded that he was related to man and
African apes.
Post-cranial fossils of Dryopithecus found in the last decade show that the many characteristics
of his limbs resemble that of modern apes and monkeys. On the basis of the study of these parts
it is concluded that africanus was slow walking animal and lived on trees and his limbs were not
modified for Brachiation and climbing.

Ramapithecus
Ramapithecus is the most important hominid from Miocene period. In recent years Ramapithecus
has been accepted by many scholars as the first true hominid. There are at least two dozen fossils
specimens that have been identified as belong to Ramapithecus. Most of these specimens consist
of teeth and jaws and they principally come from two areas - the Siwalik Hills in India and Fort
Ternan in Kenya.

Discovery and Distribution of Ramapithecus:
The first discovery of Ramapithecus fossils was made by G.E. Lewis in 1932 in the Siwalik hills
regions of India. He assigned one of the fossils, an upper jaw, to a new genus and species he named
Ramapithecus brevirostris.
The generic name simply means Rama's ape' Rama being the mythical prince who is the hero of
Indian epic poem. The species name that Lewis chose was more meaningful for it is the Latin word
for 'short snouted'.
Next Ramapithecus fossil find was made by L.S.B. Leakey near Fort Ternan in south western
Kenya in 1961. The specimen included parts of both sides of an upper jaw. Leakey gave it the
name Kenyapithecus wickeri, which is synonymous with Ramapithecus brevirostris, after his
friend Fred Wicker, on whose farm the fossil was found. which is synonymous with Ramapithecus
brevirostris.
The next Ramapithecus specimen was excavated by Von Freyburg, a German geologist, in Greece
during World War II.
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The specimen was assigned to another new genus and species: Graecopithecus freyburgi.
Freyburg's find was the complete tooth bearing part of lower jaw and at the time of its discovery it
contained all the teeth.
Next to the growing inventory of Ramapithecus fossil was a lower jaw unearthed from a Miocene
deposit near Candir, some 40 miles north east of Ankara in Turkey in 1973.
The specimen was named as Sivapithecus alpani. The species name of the Candir jaw honors the
director of the Turkish Geological Survey.

Anatomical Characteristics of Ramapithecus
1. Incisors and canine are inserted vertically and not in slight procumbent position as in
apes.
2. Little or no canine diastema.
3. The canines of the Ramapithecus are not projected and they possess narrow faces.
4. The dental arcade is rounded.
5. The palate of the Ramapithecus is arched as in man.
6. Flattened and thick enameled premolars and molars that appear to be adapted for heavy
chewing and processing of hard food stuffs.
7. Ramapithecus has a canine fossa ( Kenyapithecus).
8. The molars possess the Dryopithecus Y-5 cusps pattern.
9. Slightly divergent tooth rows. The tooth rows have been identified as parabolic by some
and V-shape by some others.
10. Reduction of size of third molar as compared to first and second molar.
11. The ratio between the sizes of front tooth (incisors and canine) and those of cheek teeth
(premolars and molars) is roughly the same which indicates the human position.
12. Shelf-like ridges are present inside the lower jaw of Ramapithecus.
13. Large inferior torus on mandible.
14. Short maxilla that would indicate a placement of the chewing muscles that increase the
chewing pressure brought to bear on the food being eaten.

PHYLOGENETIC POSITION OF RAMAPITHECUS
To understand phylogenetic position of Ramapithecus we have to take back our observations back
to Dryopithecus first.
The Dryopithecinae primates made their appearance in Europe, Asia and Africa during Miocene
and Pliocene epochs. Their size ranges from gibbon like body form to the body structure of modern
gorilla. Most of the remains which belong to Dryopithecinae are jaws and teeth.
Therefore, the characters distinguishing Dryopithecinae from Hominidae are restricted to
dentition. Gregory and Hellman, after conducting their dental characters, came to the conclusion
that Dryopithecinae were the common ancestor of the anthropoid apes and man.
In the year 1856, Lartet discovered from Miocene deposits, in south France, a lower jaw bone
which was assigned to the genus Dryopithecus. The place of Dryopithecus in the evolutionary stem
has been found out by studying the peculiar dentition - "the Dryopithecus pattern" which is
characterized by five cusped lower molars. After careful study of the different species of
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Dryopithecus, it has been decided by many scientists that Dryopithecus fontani, Dryopithecus
rheuanus and Dryopithecus darwini, were probably the ancestors of gorilla, chimpanzee and
humanoid forms respectively.
Fossils found in Europe and Asia since 1970 suggests that between 10 and 15 million years ago
Dryopithecus gave rise to at least three other genera. Two of them Sivapithecus and
Gigantopithecus were primates with a face as large as that of a modern chimpanzee or gorilla.
The third genus, Ramapithecus had a small face. Of the three genera, Ramapithecus clearly shows
the greatest similarity to later hominids.
Ramapithecus has been the center of a great deal of debate concerning its possible hominid status.
Pilbeam has proposed alternatively that a number of the middle and late Miocene genera to be
classified together in Ramapithecines, in an attempt to both draw attention to morphological
feature shared by the group which differentiate it from others and to focus discussion on
adaptation and biology rather than phylogeny.
The most widely distributed Ramapithecids genera are Ramapithecus and Sivapithecus. The
taxonomy of this group is in a rather confused state, which newer materials from Pakistan will
hopefully help clarify. Isolated teeth of Ramapithecus and Sivapithecus are very difficult to
distinguish except on the basis of size; Ramapithecus teeth are smaller.
What seems more probable is that both Ramapithecus and Sivapithecus are quite dimorphic
dentally and that the size ranges of the two forms overlap, perhaps substantially Ramapithecus
may show less canine dimorphism than Sivapithecus though more than the Pliocene hominid
Australopithecus afarensis.

A handful of Ramapithecids postcranial remains have been recovered during recent work in
Pakistan, attributable to Ramapithecus, Sivapithecus and to a third form Gigantopithecus
bilaspurensis. Though these remains are unfortunately fragmentary, they suggest that all the
Ramapithecids were smaller than previously expected: Ramapithecus ~20kg, Sivapithecus - 40kg
and Gigantopithecus - 70kg.
Therefore, the fossil finds of Ramapithecus are regarded as the most important addition to the
knowledge of relating to human evolution. Credit goes to G.E. Lewis to discover in the year 1934,
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the fossilized remain of Ramapithecus in the Siwalik hills of India. Dr. Simons has attributed
Ramapithecus a very significant position in the line of human evolution.
Ramapithecus raised many important points which are highly effective in search of human
ancestral pattern. On examining the nature and extent of teeth, some scholars described
Ramapithecus as a weapon wielding terrestrial biped. Ramapithecus, according to the competent
anthropologists, represents the oldest known ancestors of the human line.
The scientists like Simon, Pilbeam and Tattersall are the proponent of Ramapithecus as a human
ancestor. The materials so far excavated in relation to Ramapithecus suggest a line between
Dryopithecus group belonging to early Miocene and later real hominids. In a review based study
made by Conroy and Pilbeam a plausible interpretation of the Ramapithecus has been given as
the late Cenozoic ancestor of Australopithecus.
In consequence of recent findings and interpretations Ramapithecus has been widely considered
as a candidate for the first hominid. It splits up from the ape line 14 million years ago and marked
the remarkable beginning of hominid line.
The main reason for giving Ramapithecus a true hominid status is the similarity of its teeth with
that of the later hominids. In discussing the status of Ramapithecus, Swartz and Jordan have
remarked that when a creature is called hominid, it doesn't mean that it is a modern man, but
this term is used for clearly human like forms. Ramapithecus was such a creature as understood
by many authorities.

Controversy Regarding the Taxonomy of Ramapithecus
The current view of the Ramapithecus depends upon little more than two dozen fragments, mainly
of teeth and parts of jaws that have been discovered since the first find reported on by G. Edward
Lewis in 1934.
The initial discovery prompted Lewis to recognize a new form that he called Ramapithecus. This
was followed in later years by a handful of fossils that were each recognized as new forms and they
were given a series of separate names (Kenyapithecus, Graecopithecus, Rudapithecus,
Sivapithecus) based upon the geographical localities at which they were found.
But in 1965 Simons and Pilbeam reviewed the entire series and held the view that all these forms
really comprised two species groups. One of these, Sivapithecus, was basically ape like and it was
therefore put forward as an ape ancestor; the other, Rudapithecus, seemed to possess a number
of hominid- like features was therefore entered as an early hominid ancestor. This view was still
extent in 1977 but a series of more recent studies has cast doubt upon it.
Thus Andrews and Cronin (1982) and Lipson and Pilbeam (1982) have all suggested that the nonChinese Ramapithecus are really only a single species or species group, that the two forms (
Sivapithecus and Ramapithecus) are really only the males and females of sexually dimorphic
species group.
One of the reasons for putting forward this new idea is an attempt to make these data conform to
those suggested by the concept of molecular clock.
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The molecular clock, assessing the time from common ancestry of two species using the notion
that molecular evolution has taken place in a linear manner, suggests that human and African
apes had a common ancestor at five million years ago or even closer to the present time.
If these were true, it would be logically impossible for there to have existed prior ancestors of
humans (Ramapithecines date from 8 to 14 million years ago) that were more like humans than
apes. The new views of the fossils have therefore concentrated on the ape like features of
Ramapithecines and of these, big sexual dimorphism is one of the most powerful, being found in
every great ape known, but not markedly present in any species of the genus Homo so far
identified. But the later evidences regarding Ramapithecus strongly suggests that two species are
present there in Yunnan. One of these, the larger creature, (Sivapithecus), with larger dental
sexual dimorphism, larger canine dimorphism, larger canine heights and areas, more herbivorous
dentition, considerably smaller number of males than females has attributes that are matched by
many of the apes.
In contrast, the smaller creature, (Ramapithecus) possess smaller dental sexual dimorphism,
smaller canine dimorphism, smaller canine heights and areas, more omnivorous dentition and
equal numbers of males and females, and thus has attributed that would not deny it a place in a
radiation of prehumen form.

Gigantopithecus
History of Gigantopithecus is as interesting as its fossils and its evolutionary status. For centuries
China's pharmacies used bones of giant animals to make medicines.
In 1935 Koenigswald, in one of such medical stores found such remains and named them
Gigantopithecus. Paleontologists/evolutionary biologists differ regarding its evolutionary status.
Some consider it as giant ape, others as snowman and ancestor of Yeti of Himalayas. At present
many fossils of Gigantopithecus - many mandibles (broken to almost complete) and more than a
thousand teeth have been found from China, India and Vietnam.
On the basis of remains according to Simons and others, Gigantopithecus was about 9 feet tall
and weighed around 600 pounds. Though this conclusion has possibly some boosting but still size
of this giant like genus can be approximated. Possibly Gigantopithecus was 6-9 feet tall and
weighed 450-600 pounds. His Indian species bilaspurensis (discovered by late prof. S.R.K. Chopra
of Punjab University) has been dated from 9 million to 5 million years ago whereas Chinese and
Vietnamese species blacki existed in middle Pleistocene period.
Gigantopithecus had large sized teeth and solid/hard enamel. Jolly, by his seed eater hypothesis
has tried to prove that structure of teeth is based on their dietary habits & Gigantopithecus food
should be dominated by hard nuts and other solid fruits.
Many anthropologists don't agree with Jolly's view, but one thing is sure, that this middle
Pleistocene quadruped cannot be the ancestor of the man. Probably around 5 lakh years ago it
became extinct.
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Gigantopithecus : Main Features.
1.
2.
3.
4.
5.
6.
7.

Time span : 9 million to about 0.5 million years ago
Large sized
Large sized teeth, interlocking canines, diastema
Dental arcade U shaped
Species - blacki, bilaspurensis
Geographical distribution - India, Vietnam and China
Evolutionary status - not an ancestor of man, became extinct.

Evolutionary Status of Miocene Hominoids
Evolutionary status of Miocene Hominoids and Hominoids before Miocene is not clear even today.
Dryopithecus is the first evidence of ancestry of modern apes. This ape resembled modern apes in
dentition but regarding rest of the physical features and locomotion it can be compared more with
monkeys.

The first clear evidence of ancestry og modern apes is clear through Aegyptopithecus but situation
after this is not clear. There are many variations. Types on fossils of Dryopithecus. Because of this
it is difficult to know regarding which of the Dryopithecinae with certain definite characters evolved
towards direction of human evolution.
Status of Sivapithecus as ancestor of orang is clear. Gigantopithecus was too specialized aan ape
and has no place in the ancestry of man.
Status of Gigantopithecus vis a vis other hominoids of the period is not clear. On the basis of
biochemical studies of blood proteins of Primates in recent 2-3 decades, it has been concluded
that evolutionary line of gibbon separated from human line about 30 million ago, whereas till
about 8-6 million years ago the man, chimpanzee and gorilla had a common ancestry.
On the basis of DNA studies etc. in last decades it can be said that direction of evolution of man
and apes separated between 8 million and 6 million years ago. Unfortunately, hominid fossils of
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late Miocene period have not been found yet. So it is difficult to conclude who was the ancestor of
later definite hominids.

Australopithecine
Most of all the Hominid fossils of Africa comparing with the African apes have large brain, relatively
reduced chewing or molar teeth and limb bones that are, except in points of details, like those of
modern Homo sapiens. However, there are at least four and perhaps five species of hominid that
lack expanded brain, the reduced molar teeth and the skeletal features of Homo. They antedate or
overlap with earliest representatives of Homo and are known collectively as the Australopithecines.
Hence, we should understand importance of this hominid fossil (Australopithecines) in tracing the
evolutionary line of present day human being.
Raymond Dart first discovered in 1924 at Taung in South Africa. The finding includes part of
mandible, facial skeleton and endocranial parts of a child. Dart named the skull as
Australopithecus africanus.
The meaning of austral is south and pithecus means ape. At first discoverer of the various
Australopithecine fossils named four to five genera, but now the consensus of scientific opinion
recognizes one genus Australopithecus and two species, a slenderly built and smaller form,
Australopithecus africanus (Gracile form) and larger roughly built Australopithecus robustus
originally called Paranthropus.
The following are the fossils along with the sites found in South Africa and East Africa:
Place

Fossils

Discoverer

Taung

Australopithecus africanus

Raymond Dart, 1925

Kromdraai

Paranthropus robustus

Robert Broom, 1938

Makapansgat

Australopithecus promethecus

Robert Broom, 1948

Stenfontein

Plesianthropus transvalensis

Robert Broom, 1936

Swartkrans

Paranthropus crassidens

Robert Broom, 1947

Fossils from East Africa:
Place

Fossils

Discoverer

Hadar

Australopithecus afarensis (Lucy)

C. Johanson, 1974.

Omo

Australopithecus
africanus,
Australopithecus boisei, Homo habilis
and Homo erectus

In East Africa, Louis Leakey made the first discovery of a hominid fossil from Bed I of Olduvai
Gorge in 1959. The first discovery named Zinjanthropus boisei, now known as Australopithecus
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boisei is considered to be a super robust Australopithecus. Another important discovery was
announced in 1964 from Olduvai Gorge and named Homo habilis.
Other important sites in East Africa are the Omo river valley of Southern Ethiopia where both
robust and gracile forms have been found. Similarly both robust and gracile forms were discovered
from Hadar in Eastern Ethiopia and Turkana region of Northern Kenya. Turkana region have been
studied by Richard Leakey since 1969 and over 120 hominid fossils have been discovered so far.

According to Loring Brace Homo habilis is the member of Australopithecus africanus but for John
Robinson
it
is
not.
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T. Robinson's Dietary hypothesis:
Going by the dental fossil evidence found in East and South Africa, there are two adaptive groups
which can be extended to families. These two adaptive groups are gracile and robust. They are
quite distinct in morphological, ecological relationship and behavior. Gracile group is
Australopithecus whereas Robust group is Paranthropus.
He sees a dichotomy in cranio - dental form separating these two Australopithecine groups. Robust
group has the large post canine teeth crowns and its thick canine has larger occlusal surface, well
developed roots and relatively flat occlusal surface (greater enamel has been damaged). Crownding
and size reduction of the front teeth, point to a primary dietary function of crushing and grinding.
The massiveness of the entire masticatory apparatus including the musculature and the wear of
the teeth indicate a diet of rough material which needed much chewing, hence robust was
herbivorous or vegetarian. Gracile forms show none of these features, rather their post canine
teeth are smaller and anterior teeth would be substantial until tool making had reached a fairly
advanced level.

Age and Antiquity of place:
The Taung cave once considered to be very ancient actually seems to be the most recent one, less
than 0.9 million years ago. The specimen may represent one of the last surviving members of the
genus Australopithecus. The absence of suitable materials precludes the use of Radioactive dating
in South Africa.
In Olduvai Gorge pre historic volcanic activities provided abandoned material for the application
of Radioactive dating techniques. The Australopithecus remains are dated by potassium argon
method and placed between 1.9 and 1.1 million years. Sites of the Omo valley has been dated
between 2.75 and 2.5 million years, the Hadar material is dated between 3 to 3.5 million years
and the Lake Turkana is around 3 to 1 million years. However gracile Australopithecus from other
sites of East Africa such as Middle Awash and Lothagam extend the age range of this group of
fossils to 4 million years and beyond perhaps to 5 million years.

Characteristics of Australopithecus africanus:
Skull: Taken as a whole, the skull is a combination of small brain case and large jaws. The brain
case lacks high vertical forehead of Homo sapiens and the high roundedness of the skull vault.
This gives a simian appearance. But in bone feature it contrasts with pongidae and matches with
hominidae.
1. The supraorbital height index shows that the relative high exceeds range of variation in
anthropoid ape and actually comes within the range of hominid skull.
2. The occipital torus and the inion occupy a low level as in hominid skulls. In adult apes
this occipital torus forms a crest high up the occipital aspects of the skull, thus extending
considerably the nuchal area for attachment of neck muscles. In Australopithecus the
nuchal area is restricted as in homo.
3. In Australopithecus the occipital condyles are forward in position relative to the total
length of the skull and the auditory aperture. The occipital condyles of pongidae are
behind the midpoint of the cranial length and also behind the auditory apertures.
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4. In all the Australopithecus skulls in which mastoid region are sufficiently well preserved,
there is a well marked pyramidal process typical of hominid form.
5. The brow ridges are poorly developed compared to that of the apes.
6. The facial skeleton is however, large in relation to the brain case.
7. The cranial bones of Australopithecus robustus are thicker than the Australopithecus
africanus and the sagittal crest is developed. The zygomatic arches are expanded and
flared.
8. The jaws are also relatively large but no simian shelf.

Cranial capacity:
In cranial capacity, the range of variation is quite considerable. The skull of Australopithecus
afarensis and Australopithecus africanus ranges from 400 to 500 cc and Australopithecus
robustus ranges from 410 to 530 cc.
Thus the general endocranial size of Australopithecus does not differ markedly from those of gorilla
and chimpanzee. However in relation to the body size Australopithecus shows larger brain capacity
proportion than the apes.

Dentitions:
Australopithecus dentition is essentially of hominid type. In all the adult specimens the dental
arcades is evenly curved as in Homo sapiens with no diastimic intervals. The canine is reduced in
size and spatulate in forms. Canines and incisors are almost in the same level.
The anterior upper premolars have two roots, the anterior lower premolars are non-sectorial and
have one root (sectorial and two roots in apes). There is good evidence for the study of the immature
specimens that the order of eruption of permanent teeth agrees with the Hominidae. In Homo
sapiens the canine erupts before the second molar. This is reverse in the apes.

Pelvis:
The total morphological pattern of the pelvis of Australopithecus is hominid.
1. The anterior inferior iliac spine is strongly developed.
2. The ilium is much relatively broader than in the apes. The broad ilium lengthens the
attachment of the gluteus muscles that makes important in maintaining balance of the
trunk on the legs. The gluteus maximus becomes a fourfold extension muscle which is
needed for erect bipedal locomotion. Whereas in monkeys and apes the gluteus maximus
is an abductor muscle.
3. The posterior extremity of the iliac crest is extended backward and downward in the
sacral area.
4. The angle of the sciatic notch (depression) is more acute in the pelvis of man and
Australopithecus than that of the great apes. This is resulted in part due to development
of prominent ischial spine.
5. Ischial tuberosity is relatively high in man and Australopithecus and closer to acetabulum
than that of the apes.
6. Sacrum is shifted upward and closer to the acetabulum forming more or less a basin or
funnel shaped pelvis which indicates the character of erect posture.
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In all these characters the pelvic bone of Australopithecus contrasts with the apes and shows
pattern for erect bipedalism. However the pelvis of Australopithecus is not fully developed like
that of the modern man. Ischail tuberosity is not as quite closely approximated to the
acetabulum as it is in Homo sapiens. The anterior superior spine extends further forward.

Limb bones:
In addition to the pelvis, the Australopithecus finds include many fossilized bones of leg, hand and
feet. One group from Olduvai Gorge includes twelve of the major bones of a single foot and so
perfectly preserved that the details of the foot are readily reconstructable.
The foot of Australopithecus is much smaller than a human foot. But the metatarsals are hominid
and the big toe points forward and not splayed out. The carpe bones and phalanges found in
Olduvai Gorge also show hominid characters.
Two specimens of the lower part of femur found at Stenfontein have been described. They show a
combination of features such as the obliquity of the shaft, the alignment of the condyles, the
forward prolongation of the intercondyler notches which confirm to the hominid femur.
Upper extremity of one specimen, however shows certain Pongidae features, such as relatively
small size of the articular head. A tibia and fibula found in Olduvai have relatively straight shafts
conforming to hominid character.

Difference between Australopithecus africanus and Australopithecus
robustus:
Character

Australopithecus
africanus

Australopithecus
robustus

Height

1.1 - 1.4 m.

1.2 - 1.4 m.

Weight

30 - 60 kg.

40 - 80 m.

Physique

Light build, probably
relatively long arms,
more human features;
Probably less sexual
dimorphism.
400 - 500 cc

Very heavy build,
relatively Long arms;
marked
sexual
dimorphism.

Skull form

Low, flat forehead, brow
ridges less prominent.

Prominent crest on
top and back of skull,
long broad flattish
face strong facial
buttressing.

Jaw teeth

Small
incisor
like
canine, no gap between
upper
incisors
and
canines, larger molars.

Very thick jaws,
small incisors and
canine, incisors and
canine, very large
molars.

Brain size

410 - 530 cc
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Phylogenetic Position:
Currently there are three main phylogenetic trees each with its own cadre of proponents. The
problem of whether Australopithecus africanus represent early grade in homo lineage or a small
brain hominid arising as a separate product of Ramapithecus radiation is yet to resolve.

At the same time we also do not know how the two dimorphic forms i.e. gracile and robust
Australopithecines are to be classed phylogenetically. Whether they reflect polytypic nature of
single taxon or systematic enough to conceive as two taxa is still a question.
There is no generally accepted phylogenetic tree for human evolution. There are several proposal
branching perhaps the major distinction between them is whether homo is perceived as late arrival
or as early arrival.
In some phylogenetic, robust is consider to be on the same evolutionary line with
Australopithecines and some consider robustus to be separate from the earlier gracile species in
which Paranthropus robustus/promethecus is equivalent to Australopithecus robustus and Homo
africanus equivalent to Australopithecus africanus.
This Pliocene and Pleistocene fossils have shown both hominid and ape like features. However the
hominid features are overwhelming. The presence of ape like features can be accounted for by way
of common inheritance from a hominoid or Pongidae ancestor.
The hominid characters however can be accounted for by way of independent acquisition
demonstrating and highlighting the fact that these fossils were on a direct line of human evolution
and not Pongidae line.
There are many schools of thought prevailing with reference to the course of evolution these
australopithecine have taken. The most important of these are discussed below.
According to Donald C Johnson and Timothy white the east African fossils Australopithecus
afarensis split into two branches and australopithecine line represented by A. africanus P.
robustus, P. boisei and a hominid line represented by homo habilis, homo erectus and homo
sapiens.
This split was supposed to have happened 3 million years ago. The australopithecine line
progressively became robust. This pattern generally called two branched theory had its variants
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also. For some it is A. africanus which is the common link between the australopithecine line and
homoline. For still others these two branch represent parallel evolution.
According to this two branch theory A. afarensis gave rise to A. africanus 3 million years ago of
the same height living up to two million years ago.
Next arrived A. robustus which showed marked increased in the robustness of the body face , jaws
and teeth and it had lined up to 2.3 to 1.8 million years ago. Finally the last and the most robust
form A. boisei lived in east Africa from roughly 1.8 to 1 million years ago.
The second branch of this model the homo line also shows a shortening of the face but there is
marked decrease in the size of both cheek teeth and the front teeth. There is a massive increase
in the size of brain also. This line begins with ta transition form A. afarensis to H. habilis the first
hominid who made and used tools and lived in Africa from 2-1.5 million years ago. They had
human like teeth and larger brain than australopithecine (750 cc). however we can conclude that
hominid evolution may not have been so simple, isolated and clear cut in tis operations.
Instead there is a possibility that three or more hominid lineages may have been evolving and
interacting with each other.
This two branch theory was widely accepted till the discovery of the new type of hominid skull Australopithecus aethiopithecus in northern Kenya inn 1985 by Alan Walker. This skull is
considered to be the most robust form ever discovered. It had massive teeth and ape like brain.
The dating of the this specimen indicates that the family of a. boisei didn't evolve in the last leg of
the australopithecine evolution as indicated by earlier theory but it originated directly from a.
afarensis. Thus the revised theory holds a three line evolutionary sequence. One to boisei line
second to Homo and third to africanus, robustus line having A. afarensis as the common ancestor.
The discovery of the youngest australopithecine - A. ramidus has added a new dimension to the
three branch theory. It holds that A. afarensis is the common ancestor of Homo, P. boisei and P.
robustus but it itself evolved from A. ramidus. With overspecialization of diet, competition for food
with H. habilis and the latter's predation along with H.erectus led to the extinction of
australopithecine group.

Why are the genera Australopithecus divided into two species?
At first, several discoverers of the various Australopithecus fossils named four to five different
genera, but now the consensus of scientific opinion recognizes one genus Australopithecus and
two species, one gracile form represented by Australopithecus africanus and other robust form
represented by Australopithecus robustus, originally called Paranthropus. This division is made
on the basis of their morphological feature.
The gracile form are slenderly built and smaller; gracile form have probably relatively long arm,
probably less sexual dimorphism, high forehead, shorter face, brow ridges less prominent. The
incisors are also small with no gap between upper incisor and canines and have big molars; cranial
capacity ranges from 410-530 cc.
The robust form are large and roughly built. They have relatively long arm with moderate sexual
dimorphisms, crest on top of skull, flattish face. The robustus have thick jaws, small incisors and
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canine, very large molars; the premolar is also large like molars. The cranial capacity ranges from
410- 530 cc.

What is the position of Australopithecus in the line of human evolution?
Different scholars have given different opinion about the position of Australopithecus in the line
of human evolution. According to Johanson and White Australopithecus afarensis is regarded as
the common ancestor of Australopithecine and Homo.
Australopithecus afarensis rise to Australopithecus africanus and to Homo in one hand and
directly to Australopithecus robustus in the other hand. Here Australopithecus africanus act as a
transition form from Australopithecine to Homo.
According to L.S.B. Leakey, the common ancestor of both homo lineage and Australopithecine
divided quite early. He considers Australopithecus afarensis as not the common ancestor. The
homo lineage starts separately after 3 million years and Australopithecus a little bit early but also
only 3 million years.

What is T. Robinson Dietary hypothesis?
Going by the dental fossil evidence found in East and South Africa, there are two adaptive groups
which can be extended to families. These two adaptive groups are gracile and robust. They are
quite distinct in morphological, ecological relationship and behavior.
T. Robinson sees a dichotonomy in cranio-dental form separating these two Australopithecines
groups. Robust group has the large post canine teeth crowns, thick enamel, larger occlusal
surface, well developed root and relatively flat occlusal surface (greater enamel has been damage).
Crowning and size reduction of the front teeth points to a primary dietary function of crushing
and grinding. The massiveness of the entire mastigatory apparatus including the musculature and
the wear of the teeth indicate use of a diet of rough material which needed much chewing.
Hence robust was herbivorous or vegetarian. Gracile form shows none of these features rather
their post canine teeth are smaller and anterior teeth larger. The needs for these in meat eating
would be substantial until tool making had reached a fairly advanced level.

Homo Habilis
The first H. habilis, described in 1964, came from Oluvial Gorge in Tanzania. The original material
was fragmentary, sufficiently so to provoke some controversy over whether a species distinct from
south African A. africanus was truly present; H. habilis was said to have had a larger brain and
smaller cheek teeth. Since then, more material has been found at Olduvai, Omo and east Turkana
where several relatively complete crania were found including ER 1470 from east Turkana. The
age of ER 1470 was originally thought to be in excess of 2.6 million but it is now dated around 2
million years.
Homo habilis consist of several reasonable crania, some jaws and teeth, and a few unassociated
post-cranial. There are disagreements over the number of species being sampled. If it so only one
there is a considerable range in rain volume, A small number of larger crania cluster around 500
cc. These group differ in tooth size, the former having larger teeth including canines and facial
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morphology differs markedly between the best preserved representative of each group, ER1470
and ER1813 both from east Turkana. If these are males and females the degree of brain, tooth
and face size dimorphism is considerably greater than in any living species.
We assume here that two species are probably being sampled, Homo habilis and smaller brained
species superficially resembling A. africanus. Homo habilis specimens are known from a little
before to little after 2 million year ago from east Turkana, Olduvai, probably Omo and possibly
Sterkfontein. Body size is poorly known and degree of dimorphism is unclear but some individuals
weighed 40-50 kg.
Brain size ranged between 650-800 cc. and an endocast shows some frontal lobe features not seen
in australopithecines and supposedly characteristics of Homo sapiens. It has been suggested that
these imply speech capabilities. The brain case is rounded, and resembles an enlarged,
allometrically scaled version of A. africanus.
The face was large and deep, with big inceasers and canine and large cheek teeth . wear patterns
on molar and pre molar broadly resemble those of Australopithecus. Post cranial are difficult to
assign, but an innominate, femur, and tibia are probably habilis. The pelvic and leg bone differ
from homologues of Australopithecus and resembles those of H. erectus, being similar to modern
human bones, but more robust.
They imply a positional repertoire, gait, and ranging pattern more similar to humans than to
australopithecines.

General Characteristics
1. The cranial capacity ranges between 650-800 cc. The cranial capacity was greater than
that of australopithecines and approached that of H. erectus. The brain to body size ration
also suggested evolutionary advancement.
2. Unlike australopithecines the frontal lobes (seats of mental ability) of brain were well
developed they almost approximated that of modern man. The cranial vault was rounded.
3. Hominid dental structure : the premolars are particularly humanlike.
4. The mandibles (lower jaw) are comparatively less massive than that of australopithecines.
However the dental arcade was not parabolic.3
5. The Hind limb morphology clearly approached the human foot.
6. H. habilis was a tool maker. The tool kit is referred to as "Olduwan Industry." It included
cutting tools, scraping tools and tools to make tools. Meat, plant and wood were worked
upon. Bones, seeds and nuts were cracked open. There is an evidence of camp sites also.
7. Larger brain involves gestation, larger new born and greater longevity. The brain
enlargement was perhaps the cause and the effect of dietary shifts in H. habilis.
The distribution of H. habilis and P. boisei overlaps. Both are found in east Africa during 2-1
million year ago. Homo habilis originated from some gracile australopithecines and represents a
massive increase in brain size in short span of time. Some scholars disagree to the view that these
are true Homos. Their teeth are large relative to their body size and their limb proportion shows
that they are closer to australopithecines than Homo. Some even suggests placing these fossils in
separate genus.
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PHYLOGENETIC IMPLICATIONS
There has always been a question haunting the student of paleo-anthropology, why homo habilis,
not aethiopithecus habilis?
One of the main criteria of for inclusion in the genus Homo was brain size. Different authorities
had different threshold sizes, ranging from 700-800 cc. Most australopithecines were around 500
cc, while Homo erectus was above 1000 cc. What of H. habilis?

For some authors the brain size was more than 600 cc would suffice for inclusion in homo, along
with the other feature indicated by the fossils, such as upright posture and bipedal walking and
the precision grip in the hand. The first Homo habilis specimen had a brain size estimated at 680
cc.
With the discovery of Olduwan tool tradition, the discussion centered on tool making. Many
authorities were unhappy about tools as admissible evidence in support of this new species. The
history of hominid fossil discovery is littered with names coined in excitement of a new find. Many
of these names have not stood the test of time.
In the mid-1960s many people thought it probable that homo erectus had evolved from some type
of australopithecine. Therefore it would be natural to find fossils representing transitional formsthe result of evolution in action. Rather than create a separate species, this new form should be
placed either with its predecessors, the australopithecines or with its successors, Homo erectus.
According to Le Gros Clark, Homo habilis can be easily accommodated within A. africanus.
There were plenty of other opinions about where Homo habilis fitted into the hominid evolutionary
tree. Leaky long held the view that our modern species, Homo sapiens was in fact very ancient and
could be direct descendent of homo habilis. This would push Homo erectus out on to a limb,
making it our cousin and not our ancestor.
In 1972 Richard discovered a skull at Koobi For a which had a cranial capacity of 800 cc . A brain
size of this surely meant the creature to be member of genus Homo ?
Till today more than 20 Homo habilis individuals have been found. Besides having a bigger brain
than australopithecines, Homo habilis also had a higher brain to body ratio compared to apes, the
temporal lobes which deal with memory and other mental functions are more developed; so are
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the parietal lobes which analyse information coming in from senses and he speech processing area
is also developed.
The version of our evolutionary tree in which A. afarensis gave rise to H. habilis which evolved into
Homo erectus, which in turn Homo sapiens has an appealingly neat straight line feel to it. But
standing back from the main habilis time period about1.9 - 1.6 million years ago brings various
complications.
What about before the habilines? An alternative to the afarensis-habilis-erectus-sapiens view is
that "early Homo" was already living more than 3 million years ago. Gradually the early homo
became Homo sapiens. Whether it passed through the habilis stage on the way is an area lively
debate.
What about after the habilines ? by 1.6 million years ago, another human species had appeared
the taller, long legged, bigger brained Homo erectus. If habilis did evolved into erectus, could such
a great evolutionary change have taken place so quickly ? one possibility is punctuation- a rapid
burst of change in the type of evolutionary process known as punctuated equilibrium. Another is
that some relatively isolated habilian populations began to evolved into erectus at much earlier
date, leaving the rest of their kind to continue unchanged, and eventually go extinct about 1.6
million year ago.
The time between 2 and 1.5 million year ago has been called the crucial humanizing period. Recent
fossils find from this time have widened the debate as to how many species of hominids lived in
Africa then, and who evolved into what. More fossils may serve to clarify the picture ot further to
confuse it.

Homo erectus
The study of fossil primates is the most essential requirement in order to study the emergence and
development of man. At the beginning of 19th century, with the emergence of paleontology,
comparative anatomy geology etc. the relations of man's antiquity were established by studying
the fossil evidence.
Fossils are relics or traces of a former living things or plants preserved in rocks that are unchanged
in structure. In tracing the ancestry of man, physical anthropologists have concentrated their
attention to fossil primates.
The quaternary period, especially the Pleistocene epoch may be regarded as the age of fossil
remains viz. ape like man, early man and Homo sapiens.
Three major stages which have been recognized in relation with hominid evolution are as follows:
1. Australopithecines stage.
2. Homo erectus stage.
3. Neanderthalensis stage.
Australopithecine fossils lasted from about 5.5 - 1.5 million years B.P. (before present). They
shared bipedal locomotion with the Hominids. These fossils belonged to various parts of Africa. In
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South Africa, Australopithecus africanus group were discovered at a place called Taung and
Paranthropus robustus at Kromdraai.
In East Africa also Zinjanthropus boisei and Homo habilis were discovered at Olduvai Gorge.
Australopithecus was again discovered from West Africa. Among these fossils, it is suggested that
Homo habilis should be placed with the members of the later hominids.

Homo erectus:
The period between 2 to 1.5 million years B.P. (before present) provides reasonable points of
transition from some of the Australopithecines to Homo. By about this time skull and jaws of
Robust australopithecines were found indicating that this robust type continues to exist after the
evolutionary appearance of Homo erectus. And the period between 1.5 to 125,000 years BP is
regarded as the transition from Homo erectus to Homo sapiens. Under Homo erectus, different
generic names such as Pithecanthropus erectus, Sinanthropus pekiinensis and Atlanthropus
mauritanicus are placed.
The specific name Homo erectus derived from Pithecanthropus erectus was given to the finds from
Indonesia in the 19th century and when they were sufficiently distinct from human, they were
given a separate generic name known as Homo erectus. The term Homo erectus means erect man.
Homo erectus fossils have been discovered in many parts of the world, including Java, China and
North, East and perhaps South Africa but rarely from Europe. In North Africa, three complete
lower jaws and a piece of skull cap similar to that of the fossils found in China were discovered.
In East Africa from Olduvai Gorge, Marry Leaky found a brain case that looks like Asian Homo
erectus. In South Africa, a part of a skull and face were discovered at a site called Swartkrans. At
this site, robust Australopithecines were accumulated at one time.
Earliest fossil finds are molar tooth, a skull cap (1891) and a femur (1892) of Homo erectus were
described by Eugine Dubois. The finds were discovered on Sole river in central java. Before this
discovery Ernst Hackel, a German scientist had proposed that if and when a link between apes
and man is found it should be named pithecanthropus (ape man) the finds were accordingly named
Pithecanthropus erectus.

Another juvenile skull (of a child, less than 2 years in age) that bore striking resemblance with the
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earliest found fossils, and discovered by H. R. Von Koenigswald in eastern Java was given the
name of Homo modjokertensis.
Soon after, two skull caps of the species were discovered at a near by site, Koenigswald believed
that the fossils closely resembled those of the Pithecanthropus erectus. During world war II
Japanese took over Java, Koenigswald was made a prisoner and fossils were confiscated.
Meanwhile, in anticipation of all this he had already distributed the casts of the fossils to his
friends. Fortunately, to his pleasant surprise Koenigswald was released after the war and all his
belongings including the wealth of fossils were returned to him.
But the fossil finds of china met different fate. The first fossil of the species, a few teeth, found at
Zhou-kau-dein between 1921 to 1927 after thorough study by D. Black were assigned the namw
of Sinanthropus pekintensis. Black had realized well that the species was different from our own.
In 1929 W.C. Pei, for the first time, discovered the skull of Sinanthropus.
By 1937 the site had yielded skulls, teeth and other fossil bones of about 45 hominid individuals,
along with stone tools, bones of thousands of animals and evidence of fire.
The area in 1941 was under Japanese control while the fossil expedition was being undertaken by
Americans. Sensing a threat to survival of fossils, the fossils were packed and shipped to U.S.
But as ill luck would have it the sip was captured, the fossils disappeared never to be seen again.
Today whatever we know of Zhou-kau-dein fossils is based their casts prepared before this mishappening. The Homo erectus name was given by Beuttner Janusch as late as 1960s to all fossils
mentioned above. Till date H. erectus fossils have been found in Indonesia, China, Algeria,
Morocco, Tanzania, Germany and Hungry.
European fossils are however awaiting authenticity. The earliest fossils describes by Dubois is
popularly known as Java-man. The man was an individual who stood tall at 5.8 inches. The skull
cap is primitive with heavy brow-ridges and with a cranial capacity of 750-900 cc (between ape
and man). Femur bone a well-developed linea aspera.
Most information of Homo erectus we have today is however based on14 skulls 147 teeth and a
few post cranial fragment of about 45 individuals made available from Zhou-kau-dein caves which
H. erectus inhabited for a thousand years or so. The fossil finds of Java popularly known as java
man have been given the name of H. erectus.
While those of the China have been placed in a separate sub species of H. erectus pekiinensis. The
two sub species of erectus differ only marginally. The skull vault of pekiinensis. Is slightly higher
and brow ridges tend to curve more. In lateral view pekiinensis forehead rises at a steeper angle
than in its erectus counterpart.
Compared to Peking Man, Java Man has more massive jaws and teeth. Following information
belongs to H. erectus as a species and not to any individual fossil.

ANATOMICAL FEATURES:
o
o

Optic lobes of brain are less developed than man,
Parietal lobes comparatively well developed (power of articulation of Thoughts);
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Cranial capacity between 925 cc (in 8 or 9 year old child) ad 1225 cc (within human
range);
Jaws and teeth large with space between teeth,
Dental arcade more parabolic than apes,
Science of taurodontism (enlarged pulp cavities; also found in Neanderthal and some
modern Man) upper inceasers showed shaped with sides seeming to curve inwards
(mongolide traits),
No diastema or chin, nose broad and low ridges;
Man above five feet and women slightly less tall.
In post cranial anatomy erectus resembled modern man.

Cultural Advancements:
Homo erectus was the first perennial tool makers. Tool bearing sites spread from north-west
Europe to south east Asia are much more numerous than the sites yielding fossils. The stone tool
culture of mid-Pleistocene origin have been generally ascribed to Chellean and Acheulian
traditions. Choppers and chopping tools found mainly in China are restricted in distribution up
to central Asia, while hand axe is the most common tool in other parts of the world.
H. erectus, in the absence of any defence organ used these tools for hunting. Hand axe was a
multipurpose tool that could be used for cutting, chopping, scrapping, boring etc. and throwing at
the animals. So essential was the use of stone tools that at Zhou-Kou-Dien stones for making tool
were brought from a distance of more than 3 kilometers.
The earliest evidence of news of fire by erectus is seen in China some five lakh years ago and much
later at Vertess-zollos in hungry Terra Amata in France. Fire could be used in a number of ways.
It provide security, protection from predators, warmth at night and of course light. It provided for
a group center and increase the working capacity in terms of working hours.
It also helped in splitting stones from bigger rocks . only fire could sustain erectus in colder regions
like in northern china. In caves sites where fire has been located presence of charred bones
indicates that (at least occasionally) fire was used to cook food. Homo erectus was a hunter
gatherer. At Torralba in Spain, Howell has discovered a mud hole that was used to trap big
animals.
Here the bony remains of more than 40 elephants bear testimony to the hunting skills of middle
Pleistocene hunters. Similarly at Olorgesalie in Kenya remains of more than fifty giant baboons (as
a troop) are found that must have been cornered by homo erectus. Nowhere has been found the
evidence of deliberate burials and we feel handicapped in understanding the rituals, if any, of this
early homo species.

How did erectus communicate? Had he developed language?
These questions cannot be answered in yes or no. We do not have the brain of Man's ancestor
available with us. The facts are however inferred through the study of available skulls, crania and
skull caps. Traditionally man's large brain has been given the credit of development of speech.
It is not true otherwise the whale and elephant too could have enjoyed this fantastic gift of nature.
Even in brain body weight ratio, capuchin monkey possess one gram of brain for 17.5 grams of
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body the same ratio for man is 1:44. The brain body weight ratio too is not a good indicator in this
regard. The development of brain therefore should be understood in terms of its use and not as a
proportion to body weight or its overall size.
Major areas in brain are present in man, apes and some other mammals alike but none other than
man can communicate through a verbal language. Animals communicate through symbols and
gestures. Australopithecus with the development of brain in the range of that of great apes does
not seem to have had a language.
It seems that development of brain for this purpose has been the result of group hunting and
social life over millions of years. This could easily have resulted in the development of memory
areas in the occipital lobe as also the areas of ideas in the frontal lobe. The development of language
in some people followed by the selective advantage conferred on them must have resulted in the
spread of lingual communication.
The development of different motor areas through a regular practice of stone throwing and game
play too must have contributed in their own way. The development of language is followed the
progress in tool technology. The modern complex language is however attributed to the arrival of
modern man.

HOMO ERECTUS-PHYLOGENETIC POSITION
Though H. erectus has been placed in genus Homo along with modern man, he exhibited many
primitive characters as given below:
1. Bones of cranial vault - very thick
2. Strongly developed supra orbital torus extending above, the orbits as an un interrupted
bar of bone
3. Receding frontal bone
4. Well-developed occipital ridge that extended into the supramastoid region and produced
an angular contour to the occipital bone.
5. Small mastoid process
6. Greatest width of cranial at the level of ear lobes
7. Broad nasal bones
8. Pronounced alveolar prognathism
9. Massive body of mandible
10. Frequent occurrence of multiple mental foramena.
11. Larger upper inceasers.
He however exhibited several characters which place him closer to modern man compared
to his predecessors these are:
1. Cranial capacity overlaps the lower range of that in H. sapiens and the cranial vault is
inflated.
2. Increased flexion of face on the brain case (compared to Australopithecus) so that the
anterior cranial fossa extends well over the orbits.
3. Relative size of face reduced more than in Australopithecus
4. Foramen magnum positioned more anteriorly than in Australopithecus
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Conformation of tempero-mandibular joint as in H. sapiens
Dental arcade parabolic in shape
Dental morphology more like H. Sapiens than Australopithecus
Limb bones indistinguishable from those of H. sapiens in shape and size.

H. erectus is thus more advanced than even the most evolved australopithecines i.e. H. habilis
but certainly less evolved than H. sapiens.

HEIDELBERGENSIS
On October 21, 1907 was discovered a mandible that is now popularly known as Mauer jaw or
Homo heidelbergensis. The discovery was reported by Otto Schoetensack, a professor of anatomy
in Heidelberg University in 1908. The fossil was discovered was 65 feet below ground level. It was
the first human fossil material recovered from middle Pleistocene of Europe.
Ascending rami being extremely broad (60mm against an average of 37 mm in modern man) appear
square. Upper surface of ramus (mandibular notch) is comparatively shallow. Coronoid process is
present at a lower level than condyle and is blunt (similarity with gibbon).

Horizontal rami are large with a maximum thickness (23 mm against 14 mm in modern man) at
level of third molar the symphysis has a convex and receding curve externally (like apes unlike
man) and is quite thick (17 mm).
Fifth cusp, though small, is present in all the molars and there are large pulp cavities. With this
combination of simian and human features, Schoetensack concluded that the fossil represented
a stage between ape and man. Duckworth suggested the inclusion of Mauer jaw in genus
pithecanthropus. While opposing Duckworth views Boule and Valloi consider it as an ancestor of
Homo Neanderthalensis of western Europe.
Presently, however the jaw is placed by some in homo erectus with a different sub species of
heidelbergensis; while some others consider it as early Sapiens.
The Mauer deposits have been dated to about three lakh sixty thousand years ago and this reflect
the age of Mauer Jaw.
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Transtion to Homo Sapiens
Genus Homo evolved about 2 million years ago and erectus was probably the first Homo species.
It however took erectus over one and half million years to evolve into the modern species of sapiens.
The cave of Arago in Pyrenees Mountains of southern France have yielded a skull and several
mandibles belonging to the ending phase of the middle Pleistocene, Riss glaciation, which belong
to individuals more advanced than homo erectus but less so than the sapiens. In Java where the
fossils of erectus and sapiens have been unearthed, recent discovery of some skulls at Sangiran
clearly speaks of the continuity of erectus into sapiens. The fossils have been placed intermediate
between the two species.
The Swanscombe skull found near river Thames, England is less than half a million years old. The
skull walls were thin than Beijing Man, the inion is is below the opisthocranion resulting in
rounder contour of the skull. The maximum breadth of the skull lies not near the base but higher
up on the parietals. The pattern of mid-mengeal vessels, is more complex, all these features put
Swanscombe skull more close to homo sapiens.
Another middle Pleistocene skull similar to the Swanscombe skull has been discovered in
Steinhein, near Stuttgart, Germany. Popularly known as Steinhein Skull, it has walls further thin
in the range of homo sapiens while the cranial capacity approx. 1185 cc is less than that of
Swanscombe skull which is approx. 1300 cc.
Other features in the two skulls are similar. The two skulls discovered at Fontechevade have
features more advanced than the Swanscombe or the Sreinhein skull. These fossils belonging to
upper Pleistocene with a cranial capacity of about 1450 cc and absence of thick brow ridges are
further closer to the sapiens. All the above mentioned fossils belonged to the transitional phase of
the Human evolution. The fossils are marked by greater cranial capacity, greater development of
skull intermediate between H. sapiens and H. erectus, and nuchal lines below the opisthocranion.
The fossils represent represents a form ancestral to homo sapiens. Obliviously, H. erectus during
the later mid-Pleistocene and early upper Pleistocene was evolving into H. sapiens.

NEANDERTHAL MAN (HOMO NEADERTHALNSIS)
Neanderthal Man derives his name from Neanderthal (Neander Valley) Dusseldorf, Germany,
where his fossils were found and described first.
The earliest fossils of Neanderthal Man comprising of a skull cap with upper margin of the orbits,
parts of pelvis, two femurs, two humeri, two Ulnas, five ribs and one each of radius clavicle and
scapula were found in Neanderthal, Dusseldorf, Germany. The individual, an adult had an
estimated cranial capacity of 1230 cc . Post cranial parts so heavy musculature marks but
structurally are exactly like the present - day bones. Today Neanderthal fossils are known from
Spain, France, Italy, Germany, Slovakia, Hungry, England, Yugoslavia, Israel, Iraq, Libya,
Lebanon, Morocco , Russia, Java, China and Pakistan.
His cultural finds however are much more numerous and have been found in many other countries
of the world. Most of the fossils finds belong to the last interglacial and last glacial. The individual
is worthy to be placed in the evolutionary ladder between Homo erectus & Homo Sapiens.
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Anatomical Features
The main features of Neanderthal anatomy are:
o
o
o
o
o
o
o
o
o
o
o

Increased brain size & large capacity.
Dolichocephalic, skull wall and brow ridges thick
Heavy chinless Jaw.
Some facial prognathism forwardly projected upper jaw.
Frontal part not fully developed.
Comparatively broad nose
No canine fossa (Unlike man) instead slight puffing out of the bone region.
Heavily muscled thick neck.
Barrel chested with powerful muscles of legs and arms
Sylvan fissure (expression of language) in brain well developed but less developed
pharynx.
Stature 5 feet or more.

Cultural Advancement:
o
o
o
o
o
o
o

o
o
o
o
o

The first known species to have control of fire about 50000 years ago.
The choppers and chopping tools were replaced by the use of hand axe in Europe and
Africa.
In Asia however OVATE cleavers become popular.
In Africa there is continues evolution of tools from crude, heavy Chellean hand axe to
better made Mousterian hand-axes.
Flake tools become more and more common with time, most common techniques for
getting flakes being prepared/core and Levalloisian.
The most common flake tool was the "Point" probably used by hafting into the end of a
spear.
Scrapers were also commonly used. The blades, found in low frequency in the early stage
become more common in the later period & probably continued into upper Palaeolithic of
modern man.
Probably had strong social organisations, otherwise La Chappelle man as also the
handicapped one of the Shanidar could not have survived in old age.
With Neanderthal we find the first direct evidence of prevalence of rituals as also the
deliberate burials.
In Tashik-Tash (erstwhile USSR) the burial of young Neanderthal was surrounded by wild
goat skulls with horn pointed towards the burial.
In Monte Cicero (Italy) the skull has been broken from the base to extract brain.
Tools are most commonly found associated with the dead. At Shanidar too, the
association of dead with arrangement of bear skulls as also the floral offerings indicates
some form of primitive religious practices.
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UPSC - La Chappelle - Aux-Saints
Three priests discovered a human skeleton on Aug 3 1908, along with skeletons of wooly Rhino,
Reindeer, Ibex, Extinct Bison, Cave hyena and Marmot. The discovered parts included skull,
vertebrae, ribs, claricle, tibiae, bines of feet etc.
o
o
o
o
o
o
o
o
o
o

Great Cranial Capacity approx. 1600 CC relating to the small structure of 5 ft.
Brainbox, elongated in form is much depressed.
Orbital arches are enormous.
Forehead very receding.
Face is long and projects forwards.
Nose is separated by the forehead by a deep depression; which is short and very broad.
Lower jaw is strong and thick.
Vertebral column was short and massive.
The ribs are extraordinarily strong, denoting broad thorax with very powerful intercostal
muscles.
The upper arm bone (humeri) which are short strong and possess large articular heads
are much like humeri of modern man.

Rhodesian Man
Broken Hill of Rhodesia that has yielded a number of important fossils, was made famous by
discovery of a human skull described by Pycraft et al in 1928.
o
o
o
o
o

Skull was totally different from that of any southern African degree
It resembles to an extraordinary degree the Neanderthal man of European Paleolithic
It has an even more brutish or simian aspect.
Its length, breadth and height resembles Neanderthal man of Chappelle-aux-saints, but
the brain must have been much smaller.
Dubois estimated the cranial capacity of the skull around 1400 cc, but Elliot Smith
estimated it around only 1280 cc.
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Orbital arches are even more prominent than Neanderthal man, the torus they form
exceeds that of the Gorilla.
Cheek bones are strongly developed.
The wide nasal aperture merges insensibly into the face as in the Gorilla.
The dentition is quite human, the canines after normal; the wisdom teeth are reduced in
size
According to Elliot Smith the brain of this man is of a quite low type but there is
unexpected prominence of the auditory region.
The femur and tibia are very different firm those of Neanderthal man and very similar to
the modern man.

Significance:
The skull is more like Homo than any race or variety, living or fossil of Homo Sapiens. But
nevertheless Morant gave this man a special name i.e. Homo rhodesiensis because while in
Neanderthal man the foramen magnum occupies a more backward position at the base of the skull
than in modern man, but in Homo rhodesiensis the foramen magnum is occupies a more forward,
more central position so that the skull must have rested with perfect ease and in perfect
equilibrium on the vertical column.
Neanderthal man, Rhodesian Man and the modern Australian race present a common stock of
primitive characters in spite of the differences which distinguish them. It may be admitted that
the three forms have a common origin; they must have spread and lived for a long period over vast
extremities of territory. In Europe, Neanderthal man seems to disappear somewhat abruptly after
Glacial Period, but perhaps it was not total extinction, he may have continued to live in other
regions. Indeed, it seems that Homo rhodesiensis reveals to us the persistence in Africa of a Human
type, long since become fossil in France.
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UPSC - The Biological Basis of Life
Human Chromosome
Chromosome is derived from two words, 'chroma' which means colour and soms' which means
body. So chromosome simply means coloured thread like or filamentous body which are present
in the nucleoplasm of living cells that mea in the nucleus of living cells. Basically they are carriers
of genes and genes are units of heredity that means they help in inheritance or transmission of
characters from one generation to the next. Chromosomes were first observed in plant cells by
Karl Wilhelm Von Nageli in 1842 and their behaviour was described first by Walther Flemming in
1882.The particular term ' anatomist Von Waldeyer in 1888.

Chromosome :
Chromosome is made up of proteins and nucleic acid (DNA - Deoxyribonucleic acid). And
structurally chromosome is made up of two chromatids, that means two arms, double stranded
DNA and protein, and these two double strands are bound together at the primary constriction
which is called a Centromere.
Therefore a Centromere usually divides the chromosome into two arms. One of the arms is
comparatively short, another arm maybe comparatively long or maybe equal. But if one arm is
short and the other arm is long the shorter arm is called P arm and the longer arm is called Q
arm.
And in a chromosome the P arms are always arranged in a top orientation or position, whereas
the Q arms face downwards.
An on the basis of the position of Centromere we can classified chromosome into four types - One
is Metacentric so Metacentric are those chromosome in which the centromere is median or nearly
in the medal of the arms.
And such chromosome therefore has two well defined arms with a length ratio varying from 1 : 1
to 2.5 : 1 than we have the Second category or Second type of chromosome that is Sub-metacentric
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Chromosome. They have unequal arms and are almost L shape. The ratio of the arms lies in
between the ratio of Metacentric Chromosome and Acrocentric Chromosome.
Acrocentric Chromosome. Here, in Acrocentric Here, Chromosome, Centromere is closed to in
Acrocentric one end of the Chromosome. As such one arm is substantially smaller than the other.
And the ratio ranges from 3 : 1 to 10 : 1 than, finally we have Forth type of chromosome that is
Telocentric Chromosome, here in Telocentric Chromosome, Centromere is strictly terminal that
means Chromosome has only one arm. The terminal part being Centromere. So, these are different
types of chromosome base on the position of Centromer.

Karyotype
A 'Karyotype' is derived from a Greek word 'Karyon' which means kernel, seed or nucleus. So a
Karyotype is the number and appearance of chromosome in the nucleus of a eukaryotic cell. The
term Karyotype is also used for the complete set of chromosomes or chromosome complement in
a species or individual organism.
A Karyotype therefore refers to the complement of chromosomes either at specie level or individual
level. It describes the number of chromosomes, structure under the light microscope and while
doing so due importance should be given to their length, that means the length of the arms, the
position of the Centromere, the bending pattern, any other difference between sex chromosome
and also any other physical characteristics.
Therefore, when we talk of chromosome complement we look into various characteristics of a
chromosome for identifying and systematically grouping chromosomes.
The technique of determining the Karyotype is usually called Karyotyping and the study of whole
sets of chromosomes is sometimes known as Karyology. When chromosomes are arranged in a
standard format that means in pairs because chromosomes usually occurs in pairs and according
to the size and position of the Centromere it is known as 'Karyogram' or 'Idiogram'.

Human Karyotyping
It was in 1912 that Hans Von Winiwarter reported that there are 47 chromosomes in
Spermatogonia and 48 in Oogonia thereby concluding that females have XX chromosomes and
males have XO chromosomes.
This was the sex determining mechanism. Explained by Winiwarter. Later on it was Painter in
1992 though he was not certain whether the diploid of human was 46 or 48, he first favoured the
46 number but later on revised his opinion to 48.
He however correctly insisted on humans having an XX or XY system. So number of human
chromosomes remained at 48 for over nearly 30 years. Finally it was Joe Hin Tjio on the basis of
his publication in 1956 that the normal human Chromosome complement or Karyotype.
It is a well-known and established fact that human beings have 46 chromosomes or 23 pairs.
Coming to the human Somatic (body) cells, it has two complete sets of chromosomes, one set given
by each parent. These two sets together constitute the diploid condition represented by 2n that
means one n given by mother and the other n by the father constituting 2n in diploid condition.
Therefore 2n chromosomes in human are 46 in number.
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Coming to the sex cell, the gametes, egg and sperm, they have only one set (23 chromosomes), this
is known as the 'haploid' condition. This means we have two types of chromosomes autosomes'
having 22 pairsor 44 chromosomes and 'gonosomes' or sex chromosomes with one pair or two
chromosomes.
The sex chromosome in a male is XY, i.e., hemizygous and in a female is XX, i.e., homozygous.
The human normal Karyotype when observed under the microscope particularly at the mitotic
metaphase stage 46 chromosomes can be seen, 46 coloured blocks 2 of which are either XX or XY.

Chromosome Groups:
Now let us go a little bit deeper on human chromosome complement. These 46 chromosomes can
be divided into 7(seven) different groups on the basis of the structure of the chromosome and the
length of the arm from the Centromere. In the first group, A, we have chromosomes 1, 2 and 3.
These are large Metacentric chromosomes. In the second group B, comes chromosomes 4 and 5.
These are large Sub-metacentric ones and are all similar. In the third group, C, we have
chromosomes 6, 7, 8, 9, 10, 11 and 12 along with the X chromosome.
Structurally these are sub-metacentric and are of medium size. In the fourth group D, we have
chromosomes 13, 14 and 15. These are again medium sized but acrocentric, i.e., having a very
short arm and a very comparatively long arm plus a satellite so they are medium sized. In the fifth
group E, chromosome 16, 17 and 18 comes under this group.
They are short in length, they are metacentric, however, the chromosome 17 and 18 are Submetacentric, that means out of the three the 16th is short and Metacentric and chromosomes 17
and 18 are Sub-metacentric. Coming to the sixth group F, we have chromosomes 19 and 20, these
are again short and Metacentric.
In the last group G, we have chromosomes 21, 22 and Y. These are basically short Acrocentric
with a satellite; however in case of Y there is no satellite. So, these are different types or groups of
chromosomes of the human body. So, when we talk of chromosome complement we mean these
seven different groups, these seven we mean these seven different groups, these seven.
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Abnormal Chromosome Complements
Apart from these we have other abnormal human chromosome complements. One such condition
is Down's syndrome which we often call Mongoloid syndrome. Here there is one extra copy of 21st
chromosome that is why we call it as Trisomy chromosome. Though in a normal human karyotype
we have 46 chromosomes, in Down's syndrome there are 47 chromosomes and this extra
chromosome is a copy of the 21st chromosome.
Then we have another example - Edward's syndrome. An individual with Edward's syndrome will
have 47 chromosomes, 46 plus one extra copy of 18th chromosome. Usually individuals with such
an 18th extra chromosome have retardation of motor functioning, a number of congenital diseases
or abnormalities causing serious health problems and usually 90 pc of those effected by Edward's
syndrome die in infancy.
Another category is Klinifelter's syndrome. Here the chromosome complement is XXY, we already
know that for male it is XY and for females it is XX, we can say that the Y chromosome determines
whether one is male or female. Thus in this syndrome we have both the characters of the male as
well as the female.
Basically people with Klinifelter's syndrome are males who are generally sterile, taller and heavier,
longer arms and legs and they are often shy and quite with higher incidence of speech delay and
dyslexia. Without testosterone treatment some may develop gynocosmastia during puberty.
We have another syndrome called Patau's syndrome. This is also called the syndrome of Trisomy
13 that means an extra copy of the 13th chromosome.
Then we have the XXX syndrome having XXX chromosomes, so here when XX denotes a female,
there is another extra X chromosome. Such girls tend to be tall and thin and have higher incidence
of dyslexia.
Then there is a very popular syndrome known as Turner's syndrome. In Turner's syndrome there
is only one X instead of XX or XY chromosomes, that means either X or Y is missing. Naturally the
chromosome complement of such an individual will be X0. Individuals with this syndrome often
have a short stature, low hairline, abnormal eye features and bone development and a "caved in"
appearance to the chest.
Similarly we have XYY syndrome. XYY definitely should mean a boy because of the XY
combination. There is however an extra Y chromosome. Thus chromosome complement will be 47,
46 plus an extra Y chromosome. Such individuals will be taller than their siblings. Similar to
individuals with XXX and XXY they are more likely to have learning difficulties.

Cell Division: Mitotic and Meiosis
Most human cells are frequently reproduced and replaced during the life of an individual. However,
the process varies with the kind of cell. Somatic, or body cells, such as those that make up skin,
hair, and muscle, are duplicated by mitosis.
The sex cells, sperm and ova, are produced by meiosis in special tissues of male testes and female
ovaries. There are two kinds of cell division: mitosis and meiosis. Since the vast majority of our
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cells are somatic, mitosis is the most common form of cell replication. Mitosis is essentially a
duplication process: It produces two genetically identical "daughter" cells from a single "parent"
cell.
One grows from a single embryonic cell to a fully fledged person through mitosis. Even after one
has grown, mitosis replaces cells lost through everyday wear and tear. The constant
replenishment of your skin cells, for example, occurs through mitosis.
Mitosis takes place in cells in all parts of our body, keeping your tissues and organs in good
working order. Meiosis, on the other hand, is quite different. It shuffles the genetic deck, generating
daughter cells that are distinct from one another and from the original parent cell.
Although virtually all of our cells can undergo mitosis, only a few special cells are capable of
meiosis: those that will become eggs in females and sperm in males. So, basically, mitosis is for
growth and maintenance, while meiosis is for sexual reproduction.
Cell division involves the distribution of identical genetic material, DNA, to two daughters cells.
What is most remarkable is the fidelity with which the DNA is passed along, without dilution or
error, from one generation to the next.

Cell Cycle
All cells are produced by divisions of pre-existing cell. Continuity of life depends on cell division.
A cell born after a division, proceeds to grow by macromolecular synthesis, reaches a species
determined division size and divides. This cycle acts as a unit of biological time and defines life
history of a cell. Cell cycle can be defined as entire sequence of events happening from the end of
one nuclear division to the beginning of the next. The cell cycle involves the following three cycles.

1. Chromosome cycle
In it DNA synthesis alternates with mitosis (or karyokinesis or nuclear division). During DNA.
synthesis, each double-helical DNA molecule is replicated into two identical daughter DNA
molecules and during mitosis the duplicated copies of the genome are ultimately separated.

2. Cytoplasmic cycle
In it cell growth alternates with cytokinesis (or cytoplasmic division). During cell growth many
other components of the cell (RNA, proteins and membranes) become double in quantity and
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during cytokinesis cell as a whole divides into two. Usually the karyokinesis is followed by the
cytokinesis but sometimes the cytokinesis does not follow the karyokinesis and results into the
multinucleate cell, e.g., cleavage of egg in Drosophila.

3. Centrosome Cycle
Both of the above cycles require that the centrosome can be inherited reliably and duplicated
recisely in order to form two poles of the mitotic spindle; thus, centrosome cycle forms the third
component of cell cycle.
Howard and Pelc (1953) have divided cell cycle into four phases or stages G1, S, G2,and M phase.
The G1 phase, S phase and G2 phase are combined to from the classical interphase.

G 1 Phase:
After the M phase of previous cell cycle, the daughter cells begin G1 of interphase of new cell cycle.
G1 is a resting phase. It is called first gap phase, since noDNA synthesis-takes place during this
stage; currently, G1 is also called first growth phase,since it involves synthesis of RNA, proteins
and membranes which lead to the growth of nucleus and cytoplasm of each daughter cell towards
their mature size (Maclean and Hall, 1987). During G1 phase, chromatin is fully extended and not
distinguishable as discrete chromosomes with the light microscope.
G1 phase is most variable as to duration; it either occupies 30 to 50% of the total time of the cell
cycle or lacks entirely in rapidly dividing cells (e.g., blastomeres of early embryo of frog and
mammals). Terminally differentiated somatic cell (i.e., end cells such as neurons and striated
muscle cells) at no longer divide, are arrested usually in the G1 stage; such a type of G1 phase is
called G0 phase.

S Phase
During the S phase or synthetic phase of interphase, replication of DNA and synthesis of histone
proteins occur. New histones are required in massive amounts immediately at the beginning of the
S period of DNA synthesis to provide the new DNA with nucleosomes. Thus, at the end of S phase,
each chromosome has two DNA molecules and a duplicate set of genes. S phase occupies roughly
35 to 45% of cell cycle.

G Phase
This is a second gap or growth phase or resting phase of interphase. During G2 phase, synthesis
of RNA and proteins continues which is required for cell growth. It may occupy 10 to 20% time of
cell cycle. As the G2 phase draws to a close, the cell enters the M phase.

M Phase
A nuclear division (mitosis) followed by a cytoplasmic division (cytokinesis). The period between
mitotic divisions that is, G1, S and G2 is known as interphase.

Mitosis
Mitosis is a form of eukaryotic cell division that produces two daughter cells with the same genetic
component as the parent cell. The term mitosis was introduced by Walther Fleming (1882).
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Chromosomes replicated during the Synthetic phase are divided in such a way as to ensure that
each daughter cell receives a copy of every chromosome. In actively dividing animal cells, the whole
process takes about one hour.
The replicated chromosomes are attached to a 'mitotic apparatus' that aligns them and then
separates the sister chromatids to produce an even partitioning of the genetic material. This
separation of the genetic material in a mitotic nuclear division (known as karyokinesis) is followed
by a separation of the cell cytoplasm in a cellular division (known as cytokinesis) to produce two
daughter cells.
In some single-celled organisms mitosis forms the basis of asexual reproduction. In diploid
multicellular organisms sexual reproduction involves the fusion of two haploid gametes to produce
a diploid zygote. Mitotic divisions of the zygote and daughter cells are then responsible for the
subsequent growth and development of the organism. In the adult organism, mitosis plays a role
in cell replacement, wound healing and tumour formation.
Mitosis, although a continuous process, is conventionally divided into five stages: prophase,
prometaphase, metaphase, anaphase and telophase. (Greek: pro means before; meta means
middle; ana means back; telo means end).

Prophase:
The chromatin, which is diffused in interphase are slowly condenses into well-defined
chromosomes. The nuclear membrane breaks down to form a number of small vesicles and the
nucleolus disintegrates. A structure known as the centrosome duplicates itself to form two
daughter centrosomes that migrate to opposite ends of the cell.
The centrosomes organise the production of microtubules that form the spindle fibres that
constitute the mitotic spindle; this is a bipolar structure composed of microtubules and
associated proteins. In this phase, the chromosomes condense into compact structures. Each
replicated chromosome can now be seen to consist of two identical chromatids (or
sister chromatids) held together by a structure known as the centromere. Prophase occupies
over half of mitosis.
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Prometaphase
The chromosomes, led by their centromeres, migrate to the equatorial plane in the mid- line of the
cell at right-angles to the axis formed by the centrosomes. This region of the mitotic spindle is
known as the metaphase plate.
The spindle fibres bind to a structure associated with the centromere of each chromosome called
a kinetochore. Individual spindle fibres bind to a kinetochore structure on each side of the
centromere. The chromosomes continue to condense.

Metaphase
In the beginning of metaphase, specialized protein complexes called kinetochores mature on each
centromere and attach to some of the spindle microtubules which are then called kinetochore
microtubules.
The kinetochore microtubules align the chromosomes in one plane halfway between the spindle
poles. Each chromosome is held in tension at the metaphase plate by the paired kinetochore and
their associated microtubules, which are attached to opposite poles of the spindle Assembly of the
metaphase spindle requires two types of events: Attachment of spindle microtubules to the poles
and captured the chromosomes by kinetochore microtubules.
A kinetochore contacts the side of a microtubule and then slides along the microtubule to the (+)
end in a process that may involve kinesins on the kinetochore. The kinetochore caps the (+) end
of the microtubule. A combination of microtubule motor proteins at the kinetochore and
microtubule dynamics at the (+) end of kinetochore microtubules is thought to position the
chromosomes equally between the two spindle poles.

Anaphase
It is the shortest stage of mitosis. During Anaphase an enzyme called saparase degrades the
multiprotien complex called cohesins which held together the sister chromatids at their
centromeres.
The centromeres divide, and the sister chromatids of each chromosome are pulled apart or 'disjoin'
- and move to the opposite ends of the cell; the kinetochores are pulled by kinetochore spindle
fibres and are assembled at the centrosomes. The separated sister chromatids are now referred to
as daughter chromosomes.
All of the newly separated chromosomes move at the speed, typically about 1mm per minute.(It is
the alignment and separation in metaphase and anaphase that is important in ensuring that each
daughter cell receives a copy of every chromosome.)
Anaphase can be divided into two distinct stages anaphase A and anaphase B (early and late
anaphases); anaphase A is characterized by shortening of kinetochore spindle fibres which pulls
the chromosome towards the pole.
On the other hand, during anaphase B the two poles move farther apart. It happens as a result of
spindle elongation which occurs due to sliding of polar microtubules past one another and pulling
forces exerted by astral microtubules.
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Telophase
It is the final stage of mitosis. The end of the polar migration of the daughter chromosomes marks
the beginning of the telophase; which in turn is terminated by the reorganization of two new nuclei
and their entry into the G1 phase of interphase. In telophase the separate daughter chromosomes
arrived at the poles and the kinetochore microtubules disappear.
The polar microtubules elongate still more, and a new nuclear envelope re-forms around each
group of daughter chromosomes. The condensed chromatin expands once more, the nucleoli which
had disappeared at prophase begin to reappear, and mitosis is at an end.

Cytokinesis
Both DNA synthesis and mitosis are coupled to cytoplasmic division, or cytokinesis - the
constriction of cytoplasm into two separate cells. During cytokinesis, the cytoplasm divides by a
process, called CLEAVAGE. The mitotic spindle plays an important role in determining where and
when cleavage occurs.
Cytokinesis usually begins in anaphase and continues through telophase and into interphase. The
first sign of cleavage in animal cells is puckering and furrowing of the plasma membrane during
anaphase.
Cleavage is accomplished by the contraction of a ring composed mainly of actin filaments. This
bundle of filaments, called contractile ring is bound to the cytoplasmic face of the plasma
membrane by unidentified attachment proteins.

Significance of Mitosis:
The mitosis has the following significance for living organisms- The mitosis helps the cell in
maintaining proper size.
It helps in the maintenance of an equilibrium in the amount of DNA and RNA in the cell. The
mitosis provides the opportunity for the growth and development to organs and the body of the
organisms.
The old decaying and dead cells of body are replaced by the help of mitosis. In certain organisms,
the mitosis is involved in asexual reproduction. The gonads and the sex cells depend on the mitosis
for the increase in their number.

Meiosis
The term meiosis (Greek: meioum means to reduce or to diminish) was coined by J.B. Farmer in
1905. It is a specialised form of cell division in which number of chromosomes reduced to half.
Meiosis produces a total of four haploid cells from each original diploid cell. These haploid cells
either become or give rise to gametes, which through union (fertilisation) supports sexual
reproduction and a new generation of diploid organism.
The stages of meiosis can be broken down into two main stages, Meiosis I and Meiosis II.
Meiosis I can be broken down into four substages: Prophase I, Metaphase I, Anaphase I and
Telophase I.
Meiosis II can be broken down into four substages: Prophase II, Metaphase II, Anaphase II and
Telophase II.
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Meiosis I
Meiosis I separates the pairs of homologous chromosomes. In Meiosis I a special cell division
reduces the cell from diploid to haploid. Phases of meiosis I:

Prophase I
Most of the significant processes of Meiosis occur during Prophase I; and it is divided into five
phases:

Leptotene
Prophase I begin at the leptotene stage. It is the stage when each chromosome is first seen to have
condensed from its interphase conformation to produce a long thin thread with a proteinaceous
central axis. Each chromosome is attached at both the ends of nuclear envelope via a specialized
structure called an attachment plaque.
Although each chromosome has replicated and consists of two sister chromatids, these chromatids
are unusually closely apposed, and each chromosome therefore appears to be to single. In the
leptotene to zygotene transition, the tips of the chromosomes move until most end up in a limited
region near each other. This forms an arrangement called a bouquet stage.

Zygotene
Leptotene is considered to end and the zygotene stage of prophase to begi n as soon as synapsis,
or intimate pairing, between the two homologs is initiated. The initial recognition requires that the
homologs recognize each other from a distance.
How the maternal and the paternal copy of each chromosome recognize each other is still
unknown? Synapsis often starts when the homologous ends of the two chromosomes are brought
together on the nuclear envelope and continues inward in a zipperlike manner from both ends,
aligning the two homologous chromosomes side by side.
In other cases, synapsis may begin in internal regions of the chromosomes and proceed toward
the ends, producing the same type of alignment. Each gene is thus thought to be brought into
juxtaposition with its homologous gene on the opposite chromosome.
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As the homologs pair, ropelike proteinaceous axes are brought together to form the two lateral
elements, or "sides", of the long ladderlike structure called the synaptonemal complex. Each
resulting chromosome pair in meiotic prophase one is usually called bivalent, tetrad is also another
commonly used term.

Pchytene
As soon as synapsis is complete all along the chromosomes, the cells are said to have entered the
pachytene stage of prophase, where they may remain for days. At this stage, large recombination
nodules appear at intervals on the synaptonemal complexes and are throught to mediate crossing
over.
These exchanges result in crossovers between two nonsister chromatids, that is, one from each of
the two paired homologous chromosomes. Although invisible at pachytene each such crossover
will appear later as a chiasma.

Crossing Over
It is a physical exchange between non-sister chromatids in a pair of homologous chromosome. The
exchange process consists of breaking and rejoining of chromatids. It is the reciprocal exchange
of equal and corresponding segment between them. Direct cytological evidence is that homologous
chromosome exchange part during crossing over was obtained in 1931 by Stern (worked with
Drosophilla) and by H. B. Creighton and B. Mc Clintock (worked on maize). Crossing occurs more
or less randomly along the length of a chromosome pair.
The crossing over occurs in the tetrad stage (bivalent) of pachytene stage of meiosis I. the crossing
over may occur also in somatic cells as reported by Stern in Drosophilla. Male Drosophilla and
female silkworm, Bombyx mori are example or organisms in which crossing over doesn't occur in
meiotic cell.

Diplotene or Diplonema
In diplonema, unpairing or desynapsis of homologous chromosomes starts and chiasmata are first
seen. At this phase the chromatids of each tetrad are usually clearly visible, but the synaptonemal
complex appears to be dissolved, leaving participating chromatids of the paired homologous
chromosomes physically joined at one or more discrete points called chiasmata (singular, chiasma;
Gr., chiasma = cross piece). These points are where crossing over took place. Often there is some
unfolding of the chromatids at this stage, allowing for RNA synthesis and cellular growth.

Diakinesis:
In the diakinesis stage the bivalent chromosomes become more condensed and evenly distributed
in the nucleus. The nucleolus detaches from the nucleolar organizer and ultimately disappears.
The nuclear envelope breaks down.
During diakinesis the chiasma moves from the centromere towards the end of the chromosomes
and the intermediate chiasmata diminish. This type of movement of the chiasmata is known as
terminalization. The chromatids still remain connected by the terminal chiasmata and these exist
up to the metaphase.
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Metaphase I
Metaphase I consists of spindle fibre attachment to chromosomes and chromosomal alignment at
the equator. During metaphase I, the microtubules of the spindle are attached with the
centromeres of the homologous chromosomes of each tetrad. The centromere of each chromosome
is directed towards the opposite poles. The repulsive forces between the homologous chromosomes
increase greatly and the chromosomes become ready to separate.

Anaphase I
Anaphases I homologous is freed from each other and due to the shortening of chromosomal fibres
or microtubules each homologous chromosome with its two chromatids and undivided centromere
move towards the opposite poles of the cell. The actual reduction and disjunction occurs at this
stage. Here it should be carefully noted that the homologous chromosomes which move towards
the opposite poles are the chromosomes of either paternal or maternal origin.

Telphase I
The arrival of a haploid set of chromosomes at each pole defines the onset of telophase I, during
which nuclei are reassembled. The endoplasmic reticulum forms the nuclear envelope around the
chromosomes and the chromosomes become uncoil. The nucleolus reappears and, thus, two
daughter chromosomes are formed. After the karyokinesis, cytokinesis occurs and two haploid
cells are formed.
Crossing over and independent assortment are responsible variability during meiosis. Crossing
overs between homologous chromosomes cause the reassortment of genes in individual
chromosome. Independent assortment of maternal and paternal homologs is occurred during the
metaphase of first meiotic division. It produces 2n different haploid gametes of an organism with
n chromosomes.

Cytokensis
The final cellular division to form two new cells is followed by Meiosis II. Meiosis I is a reduction
division: the original diploid cell had two copies of each chromosome; the newly formed haploid
cells have one copy of each chromosome.

Meiosis II
Second meiotic division is actually the mitotic division which divides each haploid meiotic cell into
two haploid cells. The second meiotic division includes following four stages:

Prophase
In the prophase second, each centroide divides into two and, thus, two pairs of centrioles are
formed. Each pair of centrioles migrates to the opposite pole. The microtubules get arranged in
the form of spindle at the right angle of the spindle of first meiosis. The nuclear membrane and
the nucleolus disappear.

Metaphase II
During metaphase II, the chromosomes get arranged on the equator of the spindle. The centromere
divides into two and, thus, each chromosome produces two monads or daughter chromosomes.
The microtubules of the spindle are attached with the centromere of the chromosomes.
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Anaphase II
The daughter chromosomes move towards the opposite poles due to the shortening of
chromosomal microtubules and stretching of interzonal microtubules of the spindles.

Telophase II
The chromatids migrate to the opposite poles and now known as chromosomes. The endoplasmic
reticulum forms the nuclear envelope around the chromosomes and the nucleolus reappears due
to synthesis of ribosomal RNA (rRNA) by ribosomal DNA (rDNA) and also due to accumulation of
ribosomal proteins.
After the karyokinesis, in each haploid meiotic cell, the cytokinesis occurs and, thus, four haploid
cells are resulted. These cells have different types of chromosomes due to the crossing over in the
prophase I.

Significance of meiosis
The meiosis has the greatest significance for the biological world because of its following uses- The
meiosis maintains a definite and constant number of the chromosomes in the organisms.
By crossing over, the meiosis provides an opportunity for the exchange of the genes and, thus,
causes the genetical variations among the species. The variations are the raw materials of the
evolutionary process.

Comparison between mitosis and meiosis
Mitosis

Meiosis

1.Mitosis occurs continuously 1.Meiosis occurs in the germ cells (the cells of the testes or
in the body or somatic cells.
ovaries) during the process of gametogenesis.
2.The whole process completes 2.The whole process completes in two successive divisions which
in one sequence or phase.
occur one after the other.
3.The prophase is of short 3.The prophase is of longer duration and it completes in si
duration and includes no successive
stages,
viz.,
proleptotene,
substage.
leptotene,zygotene,pachytene, diplotene and diakinesis.
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homologous

5.Duplication of chromosomes
5.Duplication or splitting of chromosomes takes place in the late
takes place in the early
prophase(pachytene stage.)
prophase.
6.No chiasma formation
crossing over takes place.

or

6.Chiasma formation or crossing over takes place.

7.The chromatids occur in the 7.The chromatids of two homologous chromosomes occur as the
form of dyads.
tetrads.
8.The chromosomes are long
8.The chromosomes are short and thick.
and thin.
9.The telophase always occurs. 9.The first telophase is sometimes omitted.
10.A diploid cell produces two
10.A diploid cell produces four haploids cells by a meiotic
diploid cells by a mitotic
division.
division.
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UPSC - Principles of Prehistoric
Archaeology. Chronology: Relative
and Absolute Dating methods
The emergence of man through the process of biological and cultural evolution is a story of long
span of time. For the archaeologist and the prehistorian who deals with that long history of man,
time is the most important consideration.
The sequence of development of culture or the relationship between events that represent culture
can be established only when events can be placed in proper time. Chronology, the study of events
in time frame, is hence the central theme of archaeologist, like the geologist who deals with the
story of earth history.

In fact, chronology is one of the most fundamental issues in and perhaps a characteristic of
archaeology. Archaeologists use several methods to assign ages to events of the past. They are
engaged in defining the stages of hominid evolution and their artifactual record, and the
assignment of a chronology to these stages.

Definition of Chronology
Chronology is the science of measuring time and ordering of the things in time. According to the
Dictionary of Anthropology, the word chronology means the science of computing dates or treaties
showing arrangement of events with dates.
In other words, Chronology is the arrangement of events, or the materials which represent them,
in the order of their occurrence in time. Any study of the origins of human must be set in a
chronological context.
o
o

Prehistory denotes a period for which we do not have any written records. It deals with a
long span of time.
Therefore, whenever any kind of prehistoric remain is recovered, a very common question
comes into mind is that, How old is it? Whether it belongs to palaeolithic period of some
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million years old or it belongs to a comparatively recent chalcolithic period of only some
thousand years old?
To get the answer we have to rely on various dating methods that are available to the
prehistorians.
Any study of the origins of human must be set in a chronological context. Prehistoric
archaeologists use several methods to assign ages to events of the past. Knowledge on
various dating methods, therefore, is very essential aspects of prehistoric archaeological
studies.

Types of Dating
o
o
o
o
o
o
o
o

o
o
o

There are mainly two types of dating; i) relative and ii) absolute or chronometric dating.
Relative dating fixes a time frame in relation to other strata or material and not in
absolute dates in numbers.
It can only define the antiquity in terms of older or younger than something else and
makes it possible to arrange a series of things in proper chronological order.
But it is difficult to know the total time span involved in the intervals between the things.
On the other hand the absolute dating technique exhibit chronology in terms of years.
It offers precise and accurate dating. There may be marginal errors which are almost
negligible.
Some of the common and widely applied absolute dating methods are Carbon-14,
Potassium-Argon or K-A40, Thermoluminesence or TL. Dendrochronology etc.
In the early stage of prehistoric studies there was only relative chronology. But in the last
fifty years, with the emergence of C14 method there has been total change in dating
scenario.
Relative dating, however, is still applied in those areas where the deposits containing
organic materials cannot be dated by any absolute dating techniques.
Several disciplines like geology, physics, chemistry, botany, palaeontology contributed
towards their development.
These methods can be discussed under two categories, absolute and relative dating
methods. A list of some of the absolute and relative methods are given below -

1. Relative Dating:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Stratigraphy
Typology
Cross dating
Sequence dating
Fluorine, uranium and nitrogen analysis
Palaeontology
Palynology
Patination.
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2. Absolute Dating
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

Carbon Dating
Potassium- argon Dating
Thermoluminescence
Dendrochronology
Electron Spin Resonance
Fission Track Dating
Palaemagnetic dating
Obsidian hydration
Varve analysis
Amino Acid Racemaization.

Distinction between Relative and Absolute Dating:
o

o
o

o

o

o

o

In the early stage of prehistoric studies, dating of any event or site was obtained
tentatively. A particular event or specimen is dated in relation to other event or some
reference point.
By relative methods one can know whether a particular culture is younger or older than
another one, and thereby arrange a series of things in a sequential time frame.
These methods were basically depending upon stratigraphic position of the site or kind of
remains associated with the site. However, these methods have never been able to provide
a date in terms of years, nor it can calculate the total time span involved in each cultural
period.
The relative chronology, in the words of Wheeler (1956), is "...the arrangement of the
products of non-historic societies into a time relationship which may not have any dates
but which has a sequence..."
Unlike relative dating, absolute or chronometric dating is primarily sought to facilitate
time sequence in terms of years. It provides the actual time spanned by a site sequence
with close approximation.
These methods can provide chronological sequence of even geographically isolated events
or culture. Thus, the rate of change differential development in separate areas, and the
identification of the geographic sources of widespread cultural influences can be
established with the help of different absolute dating.
Absolute dating or chronometric dating usually demands high technology, laboratory and
hence costly. It also demands the help of sciences like geophysics, geochemistry,
astronomy, nuclear physics etc.

Description of different dating methods :
Till the early part of 19th century quite a good number of relative dating methods have been used
in archaeological studies. A short description of each of these methods is given below:
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Stratigraphy o
o
o

Stratigraphy is the analysis of a series of layers that exist in the horizontal dimension,
studied in the vertical time dimension.
The method is based on the basic geological principle that among the layers, the earlier
deposit lies under later deposit.
Therefore, whenever a stratigraphic sequence is observed during the excavation of a site,
relative ages of the cultural levels can be worked out. The stratigraphic associations of
artefact types within and between archaeological sites are regarded as one of the very
important method of relative dating.

Typology o

o

o
o

An archaeological site mainly consists of artefacts and tools. The tools found in the site
are classified on the basis of their form or shape and accordingly different categories or
types are made.
These are then arranged from simple to elaborate or from poorly preserved to well
preserved or from crude to refine etc. Then a relative antiquity is derived based on the
presumption that simple, poorly preserved and crude tools are earlier than the elaborate,
well preserved and refined ones.
The typological method although was used for obtaining relative dating earlier, it has
come in for much criticism now-a-days.
According to Wheeler 'the values of typological classification are liable to be local rather
than universal' but when the method is used in corroboration with stratigraphic method,
it may become very helpful'.

Sequence Dating o

In 1881 a relative dating method was developed by the great Egyptologist Sir Flinders
Petrie in Egypt.

THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH
o

o
o

o
o

UPSC STUDY MATERIAL –ANTHROPOLOGY

0 7830294949

The method is based on the fact that artefacts change in predictable ways through time.
Among all other artefacts it is found that pottery changes with time frequently and a
sequence of pottery design can thus be worked out.
By detecting this trend of change, an archaeologist can trace associated cultural changes
and make short term time distinction.
While the excavation of grave was carried out in Egypt, Petrie found that the graves were
associated with varied pottery. He analyse the features of pottery such as handles of pot
and worked out a sequence showing their change, progressing from functional entities to
mere decorations.
The changes on pots were than correlated with other artefacts from graves and he finally
ended with a series of numbered pottery stages that he labelled 'sequence dates'.
This method was later on applied by the great anthropologist, Kroeber in determining the
relative age of some sites in south western United States, Mexico and Peru.

Cross Dating o

o

o

Cross dating involves the comparison of artefacts found in different stratigraphic levels.
The method is based on the fact that the similar artefacts are approximately
contemporary.
The greater the similarity, the closer the ages. Certain artefacts like coins, pottery,
arrowheads etc., which have limited occurrence in a given culture provide best sample for
cross dating.
When such type of objects are found in two different sites, according to cross dating sites
are considered roughly the same age. Different pottery types which changes very
frequently with time and hence occur for a very shorter period of time are better 'index
fossil' or 'horizon marker' than others.

Fluorine, Uranium, and Nitrogen analysis:
o

o

o

o
o

Prehistoric sites often consist of many bone remains. The basic principle of the method is
that the longer a bone will be placed in soil, the more fluorine will be caught in and hence
can suggest a relative date.
All bones whether of animal or of human lying in the same level exhibit similar fluorine
percentage in them. Therefore, if the quantity of fluorine remains same in both kinds of
bone, it is sure that they belong to the same age.
The bones acquired from a lower level show more fluorine in them whereas the bone
remains coming from the upper level contains less fluorine. Relative ages of different
bones at the same site thus can be established by measuring their fluorine contents.
The method cannot provide an absolute age because the amount of fluorine differs from
soil to soil, which gives a differential rate of absorption.
Like fluorine, uranium or nitrogen content of the bones also can be measured. Since
fluorine and uranium levels in the bone increase with time, while nitrogen decreases,
such measurements helps to place in sequence the cultural phases with which the
different bones may be associated.
THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH
o

UPSC STUDY MATERIAL –ANTHROPOLOGY

0 7830294949

In fact the analysis of fluorine, uranium or nitrogen is regarded as one of the very
important technique for relative dating.

Palaeontology o

o

o
o

o

Palaeontology, the study of fossilised remains of bones in archaeological sites also provide
relative dates. The method is based on the fact that some animals migrate or become
extinct with the change of climate.
That is, climate has a direct relationship with the presence or absence of certain animals.
For example, if evidence for Elephas antiques (a forest elephant) is found, one can assume
a temperate climate, while the presence of E. primigenous (a steppe elephant) indicates a
steppes or tundra environment of almost glacial conditions.
Likewise, it is found that in North America the arrival of man caused the extinction of
mammals such as the mammoth, horse, camel and several species of bison.
These can be dated approximately about 6000 B.C However, a margin of 1000 years error
might be there as all of them have not become extinct at once and some have lived in
isolated areas in which case the dating of fauna associated with other evidence is inexact
and misleading.
Smaller species of animals like rodents, birds, some molluscs and snails are found very
sensitive to changes in climate than the larger mammals. In Northern Ireland it has been
possible to show changes in coastal environment since the time of human occupation by
studying changes in tidal - zone molluscs found in archaeological sites.

Palynology o
o
o

Lennart Von Post, a Swedish Scientist, was the first to develop this palaeobotanical
method in 1916.
By this method a microscopic analysis of pollens extracted from trees are used to identify
various trees and a pollen diagram is prepared.
The pollen diagram in which relative frequencies of various species are plotted helps in
tracing out the changing vegetation of an area.
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Acid peat or bog deposit is ideal sources of animal pollen, but dry sites, and clays contain
enough pollen to provide a sequence. Pollens in soil underlying or overlying archaeological
sites may be correlated with the already known regional pollen sequence and the age of
the site thus can be dated.
A very good example of application of pollen method is the archaeological site at
Choukoutien in China.

Patination o
o
o
o

o

o

There is no precise definition for the term patination though it generally means chemical
alteration of rock surfaces exposed to atmospheric conditions.
The amount of patina on the stone is an index of its age valuable for relative placement of
the stone artefact in the technological development.
The chemical alterations of the stone are usually brought about by the action of iron
oxides through time.
The observation of the amount of patina on a stone may be used at sites where there is a
long sequence and demonstrates that those tools which lie in the bottom level may have
more patina than those in the upper levels.
The different types of tools from the river gravels, terraces of rivers or lakes can be
differentiated in the relative amounts of patina on the basis of which of the relative ages
can be assigned on the artefacts.
A.J.H. Goodwin who worked extensively on the patination in 1960 lists many variables
involved in patina formation as well as different type of patination. That can be used
fruitfully for the tools from stratified deposits.

Absolute Dating:
Carbon Dating o
o

o
o

o

Radiocarbon dating is a chemical analysis used to determine the age of organic materials
based on their content of the radioisotope of carbon 14.
The method was developed by Willard F. Libby and a team of scientists at the University of
Chicago. In 1960 Libby received the Nobel Prize for his method to use Carbon-14 for age
determinations in archaeology, geology, geophysics, and other branches of science.
It subsequently evolved into the most powerful method of dating and Holocene artefacts
and geologic events up to about 50,000 years.
By radiocarbon method one can date different types of organic or inorganic materials as
long as they consist of carbon. The method is actually devised to measure the amount of
low level radioactivity of carbon remaining in ancient and dead material of organic origin.
Radiocarbon (14C) dating is the most widely accepted technique for studying the
chronological relationships of archaeological complexes. Using the radiocarbon method as
a source of objective information, we are able to build Stone Age chronologies as well as
establish the primary chrono-cultural boundaries.
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Pottassium- Argon (K-A40) Dating o
o

o
o

This method is also a radioactive method. The earth's crust contains potassium of which
isotope K40 decays to A40 at a known rate.
The ratio of potassium to Argon may be measured to ascertain date of minerals and rocks
in a deposit. This method is able to cover a wide range of time even far greater than C-14
method because, the half life of the radioactive potassium is 1330 million years.
The method has proved quite useful in dating some hominid fossils as employed in the
site of Olduvai Gorge in east Africa where the remains were as old as 1.75 million years.
The advantage of the method is that it works well in case of the sites which are 500,000
years old. But the disadvantage of the method is that it can be applied to only to those
rocks and minerals which are rich in potassium. Therefore the method is restricted to the
areas where volcanic rocks rich in potassium are available.

Thermoluminescence(TL) o

o
o
o

o

o

The use of Thermoluminescence (TL) for dating purposes was developed in 1960s mainly
at the Oxford Research Laboratory for Archaeology and the History of Art by M. Aitken
and co- workers.
Initially designed to date archaeological ceramics, it was subsequently extended to other
mineral materials, such as burnt flint.
This is based on the fact that objects such as pottery that have been heated in the past
can be dated by the measurement of their Thermoluminescence (TL) glow.
Thermoluminiscence (TL) is the emitted light in the pottery which can be measured. If the
ground up pottery is reheated, it emits light. The phenomenon results from radio-active
influence of the metallic elements like uranium and potassium present in the clay and
surrounding soils.
By the use of Thermoluminescence (TL) dating methods and the results obtained could
make it possible to provide a new chronological framework for archaeological and
anthropological knowledge.
For example, the new chronology based on Thermoluminescence (TL) dating enabled in
revising some prior assumptions about the evolution of lithic industries and the nature of
hominids present in the Near East at various stages of the Middle Palaeolithic.

Dendrochronology o

o
o

The age of wooden objects can be determined by means of Dendrochronology or tree ring
analysis. It determines the calendar years of tree-ring formation and the felling dates of
trees, which helps to determine the age of wooden objects with a great precision.
Dendrochronology has therefore become well established in the field of archaeology, art
history and cultural heritage.
The method depends on the fact that trees growing in temperate zones have clearly
defined annual rings of growth. As these tree rings represent annual growth, merely by
counting rings one can count the age of the tree and hence its association.
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This dating method with latest methodological advances helps us in defining the calendar
year in which the tree-rings were formed and in interpreting such dating in terms of the
age of a wooden object.

Electron Spin Resonance (ESR) o
o

o
o

o

o

In the last 20 years, the Electron Spin Resonance (ESR) dating method has allowed the
establishment of a chronological time frame over most of the history of human evolution.
Despite many difficulties found for ESR dating of bones and carbonates, tooth enamel
dated by Electron Spin Resonance (ESR) has been proven as a reliable method in its
application to fossil teeth and quartz.
Both of the latter materials have allowed dating of Early and Middle Pleistocene sites
which are not datable using other methods.
In particular, recent discoveries of human remains in Western Europe have been proposed
to be sites of the earliest arrival of humans there, and have been dated to the Early
Pleistocene by Electron Spin Resonance (ESR) using quartz and tooth enamel.
Electron Spin Resonance (ESR) method can be applied to different types of samples in
various environments; its contribution to the elaboration of a chronostratigraphic frame is
of a great importance for the understanding of the Homo erectus dispersals out of Africa
and especially for the first settlements in Europe.
Electron Spin Resonance (ESR) dates ranging between 1.7 and 2.3 Ma have been
proposed for the South African sites Sterkfontein and Swartzkrans, indicating that the
whole Quaternary period can be dated.

Palaeomagnetic Dating o
o
o
o

o
o

o
o
o

It is an important means of crosschecking the dates based on the constantly shifting
nature of the earth magnetic field, both in direction and intensity.
The measurement of the earth's magnetic field in several places of the world for centuries
has shown that it varies with time.
A number of studies have shown that a record of past magnetic field in the form of angles
of declination and dip can be trapped in baked clay.
When clay is heated to a certain degree, the magnetic elements of baked clay realign
themselves along lines dictated by the intensity and character of the magnetic field of the
earth at that time.
On cooling the magnetic elements are frozen and can be recorded as long as the clay is
preserved. This is called remnant magnetism.
When records of past angles of declination and dip have been kept it is possible to
compare the values of historic records and arrive at the date of archaeological specimens
of fired clay.
Fluxgate, Spinner magnetometer, Super-conduction magnetometer are the instruments
used for measuring magnetic remenence.
The method was used in Great Britain by Aitken in detail. It has also been used in Japan
and Arizona. In India the method is applied in dating Karewa sediments in Kashmir.
The reliability of the application of the method depends on certain conditions such as
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The availability of good records of change of magnetic paths near the prehistoric
sites,
Occurrence of series of already dated baked clay in the area against which objects
of unknown dates can be dated,
Availability of archaeological samples which are found in their place of first
occurrence. Fire places and kiln thus provide best samples for dating. Varve
analysis - Varve analysis, one of the oldest dating methods which demonstrate
seasonal variation and also reflect the climatic conditions of ancient time. The word
varve in Swedish means annual layers of sediments deposited at the bottom of the
lakes by the runoff from melting glacial ice. The method is based on the relative
thickness of the varves and their comparison to the new sections as in tree ring
analysis. Formation of varves depends on climatic variation. In summer when ice
melts coarse sediments deposits at the bottom and in winter when the lake is
frozen, the finer sediments deposit at the top. It is possible to measure the relative
thickness of the varves and obtain a series to which one can compare and correlate
new sections as they are discovered.

The application of varve dating is restricted by several factors. First, it is because varve
accumulation occurs only to glacial areas of the world. Second, many of the Pleistocene glacial
areas has receded nowadays and affecting the supply of sediments. Therefore outside Scandinavia
it is difficult to find continuous sequence of varves reaching the present. The longest sequence
known goes back only 17,000 years. Third, the varves may form frequently rather than annually
depending on the pattern of the melting. However, instead of the limitations, varve analysis can
be used indirectly for archaeological dating. It has been used in Baltic area, North America, South
America and Africa. In North America, Ernst Antevs has made several attempts to relate
Pleistocene geological formations in the American Southwest to events that produced varves in the
northern parts of North America.
Fission Track Technique - This technique dates material ranging from 20 years to 1,000,000,000
years before the present. Fission track dating is based upon the fact that over geological time
spontaneous fission of uranium-238 impurities produces minute sub- microscopic damage trails
in the most insulating solids, both long period of time. As the damage sites are permanent, a
simple count of their number allows an age to be measured. The density of track depends on the
uranium content as well as the age of the sample (i.e. the 'fossil' tracks counted) viz., exposes the
sample to a known number of low energy (thermal)neutrons which induce fission of a small
fraction of the uranium atoms in the sample. The sample is immersed in the proper chemical
reagent, which allows rapid attack of the narrow regions of damage and slower dissolution of the
adjacent unchanged material. Such treatment are used to create etch pits of optical size, each one
making a single fission site. The method requires sufficient uranium to produce a track density,
which can be counted within reasonable time.

Amino Acid Racemisation Technique
Amino Acid Racemisation, a method of absolute dating applied to human fossils is developed very
recently. This is based on the fact that all living organisms have L-amino acid in their protein and
after death, and over a long period of time all the L-amino acids except glycine undergo change
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called racemisation and became non protein D-amino acid. The proportion of these D-amino acids
increases with time. Thus the age of the skeletal materials that are found in archaeological sites
can be estimated by determining the amount of change, racemisation that has occurred. Amino
Acid Racemisation (AAR) is a useful comparative dating method with great potential, but it
introduces problems of calibration and the requirement of an intimate knowledge of the
palaeoenvironmental conditions of the bone deposition site.
Table-1:

Capabilities and limitations of major Chronometric Dating Method
Technique

Most suitablematerials

Effectivedating range Major limitations

Poor
Organicmaterials,inorganic 20000 to400000yrsdep
Radiocarbon, C14
sampling, contaminationb
carbonates
ending on material
y younger materials

Unlimited,coarse
Potassium- Argon Volcanic rock or materials calibration
,

Availability of un weather
ed
volcanic
rock, samplepreparation,
contamination

(K-A 40)
Palaeomagnetism
Thermolumin
iscence

Intact kiln or hearth
Pottery

2000yrs

10000 yrs or more

Calibration,
applicability
Range
acilities

limited

of error, fewf

35000 yrs

Requires
calibrated
regional
framework framework

Amino
acid
racemization
Bone, marineshells

100000 yrs

Experimental
stage only,
few facilities

Varves

15000 yrs or more

Limited application

7500 yrs

Region specific

Obsidian hydrati
Obsidianartefacts
on

Sediments, Ice, laminae

Dendrochronol
Tree rings
ogy
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Conclusion:
The hominid fossil record is extremely fragmentary, and chronology is essential in unravelling the
complex record of human development. Carbon dating discovered in 1955, proved very helpful for
establishing absolute dating in various archaeological sites. Potassium-Argon (K40) method
extends the range of absolute dating beyond the limit of radio-carbon. Besides these two a number
of other absolute method like thermo luminescence, dendrochronology, Electron Spin Resonance
etc. also proved very helpful for dating various events of the past.
In applying the dating methods to a particular site, it is important to consider the purposes and
limitations of each dating method - relative or absolute. With the help of stratigraphic position of
the site or with the help of some associated finds dates of the site can be derived relatively, whereas
with the help of several absolute dating around the world, archaeologists are now able to construct
a single, multiregional time frame for all hominid evolution. Depending upon the type of problem,
accuracy required, materials available for dating, problem of contamination will decide what type
of technique one should use for dating. All dating techniques have their merits and demerits and
this has to be kept in mind by the archaeologist. It is essential to apply several dating methods for
cross-checking the dates and to build a concrete chronology.
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UPSC - Cultural Evolution - Broad
Outlines of Prehistoric cultures
Prehistory is one of the branches of Anthropology that deals with the remains of past human
culture. It raised upon the fact that all human societies unconsciously left some concrete records
not only of their material possessions but also of their behaviour, believes and social institution.

A significant landmark in prehistoric studies was the publication of Prehistoric times by Sir John
Lubbock in 1865. According to Daniel Wilson the term prehistory was first introduced in English
language in 1851. Lubbock first used the word in the sense of primitive culture. Similarly,
Tylore(1871), Gladstone(1878) and others applied the term prehistory in an almost identical
connotation but in reality the terminology was in use 20 years before Wilson. Piggot (1959) was
the first man who made a major division of prehistory into primary prehistory and secondary
marginal prehistory.
In the book Primitive Culture Lubbock made notable contributions particularly for its inclusion of
human culture starting from palaeolithic to iron age. In Europe the studies of prehistoric culture
formally began with the work of Boucher-de-Perthes discovery of Chellean and Acheulian
industries of Europe. Edward Lartet began a systematic work in the Dordogne region of France in
1860. He discovered the Cro-magnon Man fossil (prehistoric man) and the materials of Aurignacian
culture in Europe. Similar developments also took place in America, South Africa, East Africa and
India. In South East Africa Mr. and Mrs. Leakey were able to trace out the earliest human fossil
and his material culture. In India, Robert Bruce Foote was responsible for excavating the
palaeolithic culture or culture of preliterate society.
The Ecology of man, in contrast to that of other living beings is heavily influenced by technology
and its material products. As Beals and Hoijer (1971) rightly point out that technology is the sum
total of the techniques possessed by members of a society; that is the totality of their ways of
behaving in respect to collecting raw materials from the environments and processing these to
make tools, containers, foods, clothing, shelters, etc.
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What is usually called material culture, on the other hand, refers to the sum of the artifacts
resulting from technology. Whereas most other animals simply utilize the natural environment as
such for food and shelter, changing it relatively little in the process, man alters or transforms his
environment. He makes tools of wood, stone, shell, bone and metal to increase his efficiency in
using and controlling environment.
Artifacts are the main material remains of prehistoric culture, conceived and made by human
beings. These are used to make inferences on the life style and food habit of early man, to note the
evolutionary development and adaptations of man to the environment. According to the nature of
the material on which the artifacts were manufactured such as stone, bone, shell, clay, wood etc.
for example, stone artifacts may be classified as flint-objects, steatite objects etc. And bone objects
may be categorized as coming from a particular bone of a particular species e.g. the shouldered
blade of a deer or the upper leg-bone of a turkey (peru bird), etc. Similarly shell artifacts can be
grouped as per the scope of their availability.
A shell from an ocean is distinguished from a shell belonging to fresh water environment. These
can again be classified according to their place of occurrence, which is generally lake, a riverbed
or a specific locality. Categorization of the artifacts may also take place on the basis of their
function. For instance, the stone artifacts may make the groups of axes, knives, scrapers, points,
borers and so on. In the same way bone artifacts may be differentiated into the groups of awls,
hoes, pendent or beads. In this way, the different item like stone bone, shell, pottery, metal, ivory,
wood etc. can be separated.
Stone: Stone is the first material that was used by man for making tools, implements and some
other objects of daily use in prehistoric time.

Clay and Pottery:
Clay vessels and other utensils, beads, toys, figurines etc. have been excavated from many sites
of prehistoric period, in different parts of the world. Clay was certainly an important discovery
among man’s earliest discoveries of natural materials. Like the stone implements, pottery is also
an artifact. It is another important indicator of cultural life because making of pottery is related to
the higher accomplishment of primitive people.

Wood :
Wood being an organic material is especially susceptible to deterioration. Man used hard wood
since the early days of stone age. He relied on it in the same scale as he did upon the stone.
Normally he made various kinds of weapons, objects of daily use as well as materials for art and
decoration. The oldest wooden implement so far as recovered, is a wooden spear-point about
200,000 years old.

Ivory and Bone:
The use of ivory and bone were recognized since the Upper Palaeolithic period. They have been
making implements, ornaments, handles for weapons, beads etc. Ivory was the most common raw
material for such works. Both ivory and bone can be easily stained because they are porous in
nature.
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Metals:
Apart from gold and silver, much work on copper, bronze and iron objects have been discovered
as exhibits of Bronze and Iron Ages. The prehistoric people made many items from copper and
bronze during that period.
The first or the oldest prehistoric culture is known as Paleolithic or the Old Stone Age. The term
comes from the Greek word Palaios means old and lithos means stone. Therefore, palaios + lithos
= Paleolithic. Still Paleolithic period or Old Stone Age is very important as it provides a clear cut
sequence of cultural development throughout the entire Pleistocene time, all over the world. In
this time, stone is used as tool or material in the way of life of prehistoric people, because all the
peoples of this time are hunters and gatherers. It is considered as a crucial period for all round
human evolution. Development of cultures can be traced out distinctively in this period. Paleolithic
can be further divided into three cultural phases – Lower Paleolithic, Middle Palaeolithic and Upper
Paleolithic.
The time span of Lower Palaeolithic was the maximum, covering the whole of Lower Pleistocene
and bulk of the Middle Pleistocene epoch. The stratigraphic sequences of entire Pleistocene epoch
containing Lower Palaeolithic artifacts have been discovered from the Somme Valley in the North
France and Thames Valley in the south England. The tool making traditions of Lower Palaeolithic
in western Europe can be divided into two groups, such as core and Flake industries. Basically,
the core industry contained the core tools while the flake industry consisted of the flake tools. The
stone is the only material of this two industries of prehistoric period.
Core Industry : Elementary feature of the core industry is the bifacial tool that means more or less
pointed tool made on core where both the upper and lower surfaces are worked. This industry is
sub-divided into two sub-types/traditions, such as Abbevillian and Acheulean. Typologically, very
crude type of hand adzes, hand axes, choppers, chopping tools, discs, scrapers etc., are included
in this group. The primary flaking has been worked out only at the working end.
During the first glacial period (Gunz) this industry flourished in western Europe and Africa. A
group of Australopithecine might be responsible for this industry. At Olduvai Gorge of Africa Mr.
and Mrs. Leakey discovered two fossil man Zinjanthropus boisei in 1951 and Homo-habilis in
1960.

Flake Industry :
The flake industry of Lower Palaeolithic culture has two traditions. They are : (i) the Clactonian
tradition and (ii) Levalloisian.

The Clactonian tradition :
The Clactonian flakes are rough and struck out unsystematically from the prepared core. It is
suggested that most of these flakes are produced by striking the lump on the edge of an anvil. The
Clactonian flakes generally exhibited large, massive, unfacetted striking platforms and prominent
positive bulbs of percussion.
Levalloisian tradition: It is predominantly represented by a flake tools which were produced by
using the Levalloisian tool making technique. It requires a careful preparation of the core. The core
is prepared to look like the back of tortoise. The flakes are detached from these specially prepared
cores. The facetted striking platform makes an angle of 900 with the flake surface. The flake
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tradition is found well distributed in western Europe, Africa and India (specially in Madrasian
industries). The Middle Palaeolithic cultural phase is differentiated mainly from the typological
point of view where the core tool industry have totally been transferred to the flake industry in this
level. Both Levalloisian and Mousterian traditions were developed on the flake industry involving
a higher technology. It is marked by the large number of side scrapers, backed knives, points,
nosed flakes, burins, and end scrapers have appeared. The geological age of this culture is middle
Pleistocene and Neanderthal people were definitely responsible for the creation of this cultural
phase.
The last part of the Palaeolithic culture gave rise to the Upper Palaeolithic phase. During this short
span of time, the prehistoric man made his greatest cultural progress. This phase of Palaeolithic
culture shows diversified and specialized tools made on blades by the replacement of the core and
flake tools of earlier phases. It is also notable that, not only flint and similar rocks were used as
tools, bone was also taken as a material for making tools. The culture has been referred as the
Osteodontokeratic culture for the utilization of bone, teeth and horn at a time. Early man of
primitive types disappeared at this cultural stage and the man of modern type came into existence.
The cultural stage also shows the beginning and flowering of the Palaeolithic art.

Blade and burin industry :
The blade and burin industry of Upper Palaeolithic comprises of three traditions mainly (1)
Aurignacian (2) Solutrean and (3) Magdalenian. The characteristic tools are blades of flint with one
adge straight (razor like). The hunters possibly used these blades as knife in this period. This
culture is represented by the blade, burin, tanged points, Gravette points, multi-angle gravers etc.

(1) Aurignacian tradition :
This tradition is named after the type – site, a rock shelter known as Aurignac in South France.
The leading tool types of this stage include the steep-ended scrapers, nosed scrapers, blade
artefacts with split-based bone lance points, batton- de- commandment, chisels, pierced teeth and
shells, decorated bits of bone, ivory and stone. The Aurgnacian people were artistic. They are
expert in engraving, sculpture and painters. Main responsible representatives of this cultural
phase is the Cro-magnon group of man. The Cro-magnon people have been placed as the men of
Late Pleistocene and they are the first runners of Neanthropic race, the homo sapiens.
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(2) Solutrean tradition :
This cultural phase is named after the type site located at La-Solutre near central France. This
cultural phase is notable for the finest development of flint workmanship in the Palaeolithic period.
The Solutrean tradition is recognized by three fold divisiona. Proto Solutrean
b. Typical Solutrean
c. Upper Solutrean
Main cultural remains of the Solutrean peoples are willow leaf point, laurel-leaf points, tanged
points, gravers, burins etc. The culture has limited distribution. An early form is found in the
deposits of Hungary, Poland and elsewhere in central Europe. The Solutrean people are expert in
making the beautiful but small laurel leaf points.

(3)Magdalenian traditions:
The last phase of Palaeolithic period is the Magdalenian phase which is noted for the wealth of
bone and antler tools and specially remarkable for the works of art. The flint industry of the
Magdalenian people bore a blade tool tradition. The main tools of Magdalenian tradition are the
different types of harpoons (single row barbs, double row barbs, and lateral barbs), long and
parallel sided blades etc.
The Magdalenian phase is the richest stage of Palaeolithic. They use pigments of ochres, minerals,
burnt bones etc., to get different colours. They converted these pigments into paint by mixing with
some fatty medium. Human skeletal remains of modern type of man have been unearthed from
several sites. They are undoubtedly the Neanthropic man and perhaps the representatives of
Chancelade group of man of late Pleistocene.

Mesolithic:
Another important culture Mesolithic is a part of Holocene that began at the end of Pleistocene. A
change primarily affected the people of advanced Palaeolithic culture occupying the regions to the
late glacial. In that time climate was gradually changed. The weather in temperature latitude got
warmer whereas it became drier in Mediterranean and sub-tropical zones. Man had to adapt
themselves to quite novel conditions. The cultural development of Mesolithic has been observed in
Europe. The people altered their food pattern and changed tool technology was evident at this
time. Flints are turned to pygmy tools, called microliths. Microliths are the characteristic tools of
Mesolithic people. These are extremely minutes some measures only 3/16 inch, or even less in
size. The shapes vary greatly but the usual forms are more or less Geometrical. All are the tiny
tools, which could be attached, joined or embedded to the wooden or bone handles. Such
microliths used to be hafted in rows to act as knives.
Mesolithic people invented a wonderful device for killing of the animals i.e., bow and arrow. The
European Mesolithic culture may be divided into seven phases: (1) Azilian, (2) Tardenosian,
(3)Asturian, (4) Larnean, (5) Maglemosean, (6) Kitchen-midden and (7) Campignion.
The Mesolithic people in Europe mostly lived in caves or in rock-shelters. The most significant
developments of Mesolithic people were the domestication of animal (dog), invention of pottery,
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and the bow and arrow. All these became more important in later period, i.e., Neolithic. As in
Europe, Africa and several part of Asia, India also witnessed a great climatic change toward the
end of the Palaeolithic period. A number of sites of this age that have been discovered from western
and central India. The Jarwas tribes of Andaman island still practicing this prehistoric tradition.
They use bow and arrow in gathering times. Till today they are purely in nomadic stage. Neolithic
is also a Greek word. It means ‘New stone’.
The period since the discovery of agriculture to the rise of urban civilization has been bracketed,
as new stone or Neolithic period. During Neolithic period stone objects were manufactured by
pecking, grinding, rubbing and polishing technique. They were far better in finishing as well as in
its effectiveness. In this period man became a food-producer. Food collecting people completely
rejected their nomadic life and started settled village life. Neolithic settlement was generally built
close to the shores of lake.
Neolithic people learnt the use of the trunks of trees. They used to tie several logs of wood together
to make a raft and that was used as a means of water-transport. They developed new types of
stone tools by using grinding and polishing techniques. Some of these tools were mainly used for
pounding grains so that the husks of the corns could be easily removed and the tough kernels
could be broken for easy digest. Neolithic people continued to use flake implements made on flint,
they were fitted into wooden handles to be used as Awl, Celt, Graver, Saw, Sickle etc.
Characteristically all Neolithic axes and adzes are used after hafting to a handle. A polished stone
axe-head of Neolithic time is commonly known as Celt. The bows and arrows were widely used in
hunting as well as for war too. The most remarkable finding of Neolithic deposits is the skillfully
made arrowheads and Celts. The practice of fishing was improved during Neolithic period. As a
consequence of food-production, population growth was accelerated during Neolithic period.
People had settled down in villages and tried to invent certain ways to make the life easier. These
are:
1.
2.
3.
4.
5.
6.
7.
8.

Invention of wheel,
Invention of hand made and wheel made pottery,
Invention of Weaving,
Building of huts and dwelling complexes,
Manufacturing of boats,
Development of social organization,
Domestication of plants and animals,
Domesticating of plants and animals, all these made them possible to rise to the status of
literate civilization V. Gordon Childe mentioned that Neolithic had opened an entire new
way of life and he termed it as “Neolithic Revolution”.

Material Culture of Preliterate People: Man has always depended on three resources for his
survival- Physical environment, culture and population. The purely hunting-gathering group
depends totally on the merely and bounties of nature. Prehistoric man was totally food gatherer,
hunter, fisherman, fowler and sore. Contemporary simple societies have been like this. Food
gathering societies gather edible roots and fruits, marine products, do hunting of mammals,
fishing and fowling as well as consume many insects and reptiles.
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Food gathering-hunting techniques vary from region to region and from society to society according
to the local environmental conditions. The ecological adaptations provides basis for cultural
variations. The custom, traditions and value systems of different society are not alike. During prehistoric times, man used to roam about in a definite territory in quest for food. This nomadism
may still be observed in case of the surviving hunting gathering societies. Among the noteworthy
food gatherers mention may be made of the Arunta and Arunda of Australia (the Australian
aborigines), the Natuka of Columbia, the Blackfoot of north America, the Eskimo of Siberia, the
Bushmen Hottentot of Kalahari desert, Africa, the Veddas of Shrilanka, and the Chenchus
(Andhrapradesh), the Kadars (Kerela), the Birhor (Bihar) and some other tribes of Andaman and
Nicobar Islands of India. Many of such tribes living in difficult terrain and geography face lot of
problems in getting food.
Besides the typically food gathering-hunting societies, one may come across several food producing
societies resorting to gathering to supplement their food requirements. Among the Indian tribes
the Bhil, the Oraon, the Munda, the Bhotia, the Nagas, the Tharu and a host of others despite
being expert cultivators go for gathering edible roots, fruits, honey, and several other minor and
major forest produces.

Human societies living by food gathering and hunting did not posses, containers or utensils. Hence
storing the surplus, if any for the winters always faced lots of problems. The tools and implements
at the disposal of gatherers-hunters were so crude that the output in terms of quantity of food
produced was usually too meager in proportion to the input involved. Gradually, man developed
his technology; new tools and implements were developed. Thus the crude hand axes and choppers
gave way to blade and flake tools and then microliths provided him an extra edge. But the digging
stick always remained. Then he also evolved throwing weapons like throwing club, bow and arrow,
spear, harpoons for fishing, noose and traps for hunting and so on. Gathering-hunting societies
live in bands or small groups maintain consanguineous ties. Although they lead a nomadic
existence but their range of mobility have territorial constraints.
The existing gathering-hunting societies of the world use throwing weapons for hunting. Besides
these, they also use nets, traps and pets like dogs and hawks etc. in hunting expeditions. Pet
panthers and hawks are used in Rajputana region of India while several central Asia societies use
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pet hawks in hunting and fowling. The Kurgiz and Tungu tribes of central Asia keep ferocious dogs
who help them in hunting expeditions.
Nets of various types, nooses and traps are also used by different human groups. The nooses are
laid on the ground and the target animals are forced to tread over them and thus the trodden
animals were trapped. This technique is prevalent in East Africa and Egypt. The Dayak tribe of
Borneo use this technique while hunting for deer. The practice of catching birds has always been
a part of many gathering-hunting economics of the world. One of the popular techniques of
catching birds is to spread some adhesive material over a wooden sheet or other thing and
broadcast food grains around it. Tempted by the food grains the birds come down and rest their
feet over the adhesive and are trapped. The Santhals used this technique. Some other tribes and
rural groups of Bengal use throny sticks to trap the birds. Among such traps, pit traps, noose
traps, wheel traps, cage traps have been most popular. Among the Indian tribes the Naga, the
Gond, the Santhal, the Oraon, the Baiga etc. are experts in these types of hunting. Fishing has
also been an important aspects of gathering-hunting economy. Various types of harpoons and
hook and rods bear testimony to this fact. Among the existing simple societies various techniques
of fishing have been in vogue depending upon the local environmental conditions. Some of the
prevalent fishing methods are:
i.
ii.
iii.
iv.
v.
vi.
vii.

Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing

by
by
by
by
by
by
by

hands,
poisoning,
hook and rod,
stopping the flow of water over a patch of land,
weapons,
nets, and
trained birds.

Among the Indian tribes, the Tharu, the Bhoksa, the Buna, the Garo, the Khasi, the Naga, the
Oragon, the Munda, the Santhal, the Baiga, the Chenchu etc., and the fishing communities of
Combodia, Indonesia and Thailand use one of the above mentioned fishing techniques.
Initially man used to consume all his food uncoocked, including raw flesh. When he become
familiar with fire and learnt the art of fire making he developed the habit of consuming cooked
food and later on making his food tastier by mixing vegetables and spices. Significantly, a number
of tribes also know how to prolong the life of food for safe consumptions. Many of the coastal tribes
keep eggs etc., in the sand pits and cover them for preservation. The use of fire is almost as old as
humanity. Man learnt many things from the nature and fire is one of them. During Neolithic times,
the following fire making techniques have been prevalently used by several primitive societies.
(1) Fire making by blow: This technique involves a blow of any hard material like rock over
another
similar
material.
(2) Fire making by friction: When pieces of rocks, wood, bamboo or any metals are ground against
each other, till it generates heat. If this friction is further hastened and speeded up, it gives rise to
sparks. Several tribes of Africa, Veddas of Sri Lanka and some American Indian tribes practise
this technique of fire making.
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Shelter or habitation has always been one of the primary needs of man. Obviously the types and
nature of housing are related with the local environmental factors that include the availability of
raw material for man made shelters. Initially man used nature made shelters like rockshelter,
caves, bushes and trees. Even today the people of Tundra and Alaska live in snow made houses
protected by leather coverings. The Beduins/Bedouins of Arabia live in tents. The whole of the
Palaeolithic time, man had to face the major climatic fluctuations in the form of the great Ice age.
Rock shelters and caves were his natural choice during the time of glaciations. All human groups
have been making houses according to the local requirements based on the locally available
resources. Thus we found mainly four types of houses:
1.
2.
3.
4.

Rock shelters / caves,
Hilly slopes,
Huts and
Snow houses.

Few tribes of India made tree dwellings for protection against wild animals. The lake dwelling has
also been a popular type along with the pile dwellings in which huts are made over the piles of
wooden logs. Mobility has been an integral picture of human activities. Moving from place to place
for exploring avenues for food and other means of survival may be regarded as the basic and most
popular reason of mobility. Neolithic onwards men learnt the art of domestication of animals and
they had been used many tamable animals in his various economic activities including transport.
Man also used to ride such animals for the safety of the goods as well as to avoid the drudgery of
walking over long distances in difficult geographical terrains. Use of dogs in pulling sledge over icy
surface is still in vogue among the Eskimos. Harnessing the buffaloes, ponies, elephants etc., in
plains, whereas camels in desert regions and mammals like reindeer and yaks in the mountainous
areas have helped a lot. The floating logs of wood might have shown man the way to devise boats
and canoes. Some of the most well-known vessels built by primitive man are canoes used by the
Andamanese, (still found among the present day canoes of Anandamanies. Painting the body is
considered as the oldest method of personal adornment and it is still practised by many primitive
societies of the world.
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During prehistoric times various shades of ochre and vegetables colours were used to paint and
decorate human body. Sometimes painting the body with a lotion is more for protection against
insect bite than for the purpose of adornment. Primitive tribes of Andaman and Nicobar Islands
are good example of this ‘protecting painting’ that use a mixture of the local soil and extraction of
some medicinal plants and use such a lotion as protection from mosquito/poisonous insects bite.
The Paliyan and Puliyan tribes of south India paint their face on certain religious occasions. Tribes
of North America paint their back, hands, foreheads etc., with the picture of lions, peacocks, fishes
etc. Besides, protection against insect bite and adornment for sexual attraction, painting is done,
among many societies for frightening their enemies and also for signs of mourning. The practice
of tattooing is most popular old painting. Interestingly this practice has been prevalent among the
primitive as well as modern societies. Initially tattooing was done through pointed bones of birds,
fishes and other animals, later iron needles also used. Some of the popular signs and designs of
tattooing found among castes and the tribes of India are Lotus blossoms, Swastika, Scorpion and
dots. Ornaments are one of the most popular and oldest ways of personal adornment. The practice
of wearing ornaments go back definitely to middle Palaeolithic times. In the earliest stages some
vital parts of animals and birds were used along with sea shells, bones and hornes for making
ornaments. Leaves and flowers were also used for personal decorations. The popular motives
behind ornamentations are its use as a prophylactic against the evil spirits, to improve personal
appearance and to attract opposite sex through the enhancement of sexual appeal. The Australian
aborigines use the teeth of kangaroo, the Melanesians sea shells and beads, the tribes of
Chotanagpur region in India pieces of coloured stones and different types of seeds as ornaments.
From the prehistoric times material used by prehistoric and preliterate people for their many
purpose of way of life.

Cultural Evolution
In the past prehistoric cultures have been divided in to four stages i.e. Paleolithic, Mesolithic, neo
lithic and Metal ages. These terms for stages of prehistory are often thought inadequate today,
because they are based on tool making sequence found in western Europe.
They have little to do with what was going on elsewhere in the world or in other aspects of cultural
evolution. But since they are so familiar, we will use these terms as rough guide to measure
cultural stages.
The Paleolithic, a term still used commonly by the archaeologists, initially referred to the stage in
which humans made chipped stone tools. Now however it stands for the period of cultural
development that began during the late Pliocene epoch. Since this covers such a long time span it
is often divided into thirds: the Lower, Middle and upper Paleolithic.
This have no connection with the geological subdivisions lower middle and upper Pleistocene.
Instead the long lower Paleolithic is defined as simply everything in cultural evolution that
preceded the middle Paleolithic.
The middle Paleolithic in turn refers to the state of human culture in western Europe during
Neanderthal times. And the upper Paleolithic has additionally been defined as the time during
which blades – long, thin stone tools with parallel sides and burins, tools used to cut and shape
wood and bone, were used.
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It is difficult to date this sequence because cultural evolution proceeded at different rate in different
areas. Consequently, the dates presented will be area specific.
In this frame work, the Mesolithic (the middle stone age) refers to the gap between Paleolithic and
Neolithic in Europe. It is less often used today. The period is transitional between the last upper
Paleolithic culture and the first cultures having agriculture. In Europe and the Near East it is a
very short period just before the emergence of agriculture.
With the exception of the archaic period in north America it is doubtful that a similar sequence
appear elsewhere. Once again the dates for this period vary. In Europe and the New world, it began
about 8000 to 10000 years ago while in the Near East it begun somewhat earlier.
During the Neolithic (New Stone age) humans began making tools by grinding and polishing rather
than by chipping. A more recent definition of this cultural stages is – The period from the invention
of agriculture to the invention of metal working. These stages, or ones like it, have been identified
in Europe , Asia , Africa and the Americas.
The Neolithic was followed, at least in western Europe, by the bronze age and the iron age. Bronze
and iron were the chief metals used in the art of metallurgy which developed at this time. Towards
the end of the iron age, people began to keep written records, ending millions of periods of
prehistory.
Various other frameworks have been suggested. One is based on the means of food procuring. This
frame work divides prehistory in to two chunks: The food gathering stage and food producing
stage. During the first, hominid societies were organized to efficiently gather plants and to hunt
animals.
In the second major phase, humans began to assert more control over resources by domesticating
plants and animals. The larger population that could be supported by this process eventually led
to the development of complex political structure.
The question of which system is best to analyze cultural stages is subject to considerable debate.
Many archeologists switch back and forth, depending on the time and the archeological culture
they are discussing. Both systems break up a continues line of cultural evolution. Thus, as long
as the types of cultures to which we refer are clear, it does not matter which system we use.
In this topic we use the traditional terms. The term Paleolithic will be used to mean that period
during which Humans hunted and gathered. It was during this ling period that humans spread
from their tropical origins to all parts of the world.
The term Neolithic will be used to mean that period during which agriculture emerged. And
Mesolithic will stand for the transitional episode between the Paleolithic and Neolithic.

Paleolithic Culture:
The Paleolithic period is by far the longest of the major tool working stages, for it lasted from about
2.6 million to 10000 years before present in the near east. It persisted even later in Europe and
the new world. Its history can be seen as a tale of cultural diversification. At the earliest and
simplest level, stone tool assemblages were remarkably similar at sites throughout Africa Europe
and the Near East.
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In the next stage there were two major tool making traditions. By the late middle Paleolithic,
traditions were still more diversified. And the by the upper Paleolithic there were a large number
of specialized local cultural traditions.

The Oldowan Culture
The first signs that bring the hominids that began to shape their environment by learned patterns
of behavior, rather than just adopting to it biologically, are the crude stone tools found at very
ancient sites.
We can barely tell some of them apart from ordinary rocks. Perhaps the deliberate making of the
stone tools was preceded by finding and using stones whose edges were sharp enough to be better
than human has for certain chores.

Just what these chores were is hard to say for sure, but it is widely assumed that they mostly
involved food getting. Perhaps sharp stones were used in cutting up carcasses or splitting bones
to get at marrow: perhaps they used for making points on sticks so they could be used in diggings.
Whatever their use, the discovery that sharp stones made certain task easier, was important for
the survival of early hominids.
Stones were not the only material aspects of early cultures. Sticks and bones must have available
too. But wood is rarely preserved, and crude bone tools are often hard to recognize as tools.
The wood and bone tools that have lasted show that until rather recent times they were cruder
than stone tools. The earliest stones tools have been grouped together in the Oldowan tradition,
so named because tools of this type were first uncovered in the lower beds at Olduvai gorge. These
tools were made by striking one pebble against another rock to knock off enough flakes to form a
single crude edge.

The range of Oldowan Culture:
The earliest Oldowan tools known do not come from Olduvai. They were found in another part of
the great rift valley system of east Africa. Here 10 to 12 million years of prehistory has been
preserved in natural basins by sedimentary deposits. Shifts in the tectonic plates below have since
exposed them. Anthropologists Glynn Isaac recently discovered stone tools that may be 2.6 million
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years old at the Koobi Fora formation, a peninsula that cuts into lake Turkana in the north east
corner of Kenya.
Tools found at Koobi Fora are similar to those found in sediments at Olduvai gorge that date from
1.89 million to about 4 lac years B.P. early stone tool traditions probably spread from east Africa
to southern and northern Africa, and then were carried to the tropical and subtropical zones of
Asia as hominids moved out of Africa.
Later these tools were used by early inhabitants of temperate zones in Europe. By about seven lac
years B.P, the same kind of crude tools appeared in vallonet cave on the shore Mediterranean in
southern France.
Just who made these tools is not yet clear. There may have been several species of bipedal
hominids from the African scene at the time the earliest tools appear. Most anthropologists think
the stone carriers and sharpens were probably the east African gracile hominids, who may have
been meat eaters. The unspecialized tooth pattern of the gracials is often cited in the support of
the notion that tools took over some dental functions, such as the preparation of food before eating
it. Tools may also have expended the number of different types of foods that could have been eaten.
Their less advanced neighbors, the Robustus, were probably highly specialized vegetarians and
therefore less likely to have made tools. Their specialization suggest that the Robustus were part
of a separate evolutionary lineage, that did not contribute to later hominid evolution.
The presence of dental specialization suggests that cultural adaptations to the environment either
were not made or were used in only a limited way. Although graciles seems to have been stone tool
makers, the controversy over the number of gracile species and their names continues.
It is therefore not possible to say for certain whether the tool makers were gracile
australopithecines or early members of genus homo.

Technology of the Oldowan Culture:
We that early hominids carried stones suitable for making tools rather than gathering them on the
spot. Many have been found in places where the naturally occurring stones are no larger than
peas. The favorite stones of these early hominids seem to have been water worn pebbles about the
size of a tennis ball. These were given a sharp cutting edge by knocking a few flakes of one part of
the rock with another rock called a hammer stone.
Sometimes the stone been flaked was struck against another rock called a hammer stone.
Sometimes the stone been flaked was struck against another rock called an Anvil. Both methods
of using one stone being flaked to strike off flakes from one or both sides of another are called
percussion flaking.
The small flakes themselves make effective cutting or scrapping tools if held between the thumb
and fingers and were probably used this way. What is left of the pebble after the flakes have been
removed is called a chopper. We are not sure what they were used for but modern researchers who
have experimented with choppers find themselves effective in cutting up game animals.
As the period progressed, tools of quartzite, such as hide scrappers and burins increasingly
appeared in the Oldowan assemblage as well.
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The Eco niche of the Early Hominids:
The hominids of the Oldowan culture seem to have been a part of the savannah eco system.
Although they did hunt animals that lived in savannah forest fringes and along water courses,
there diet included a large number of grassland plants and animals. These hominids usually
camped near bodies water lakes, rivers or streams. They may have preferred these sites for a
number of reasons. For one thing, they offered a ready supply of water before anybody invented
things to carry it in. Water would have drawn many animals that could be prayed upon when they
came looking for water. And the trees around this area would have provided shade, fruits, and a
means of escape from predators.
Isaac suggested that in using tree lines streams of camp sites early hominids kept their ancestors
means of security in an arboreal environment even as they began exploiting the more varied
resources of the open grass lands.

Food Resources:
Our earliest ancestors were mainly vegetarians. They lacked the large flash ripping canines of
other carnivores animals. It was a cultural solution – tool -making rather than a biological change
that allowed them to tear through the fur and skin of the animals to get at the meat inside. The
gradual switch from a diet of vegetation to one that included a variety of animals probably added
to their success in making use of the food resources of the tropical areas.
It may also have made possible their later move to colder climates, where plant foods were only
available in certain seasons.
Meat probably became the part of early hominid diet in a gradual way. When hominid first began
to eat meat, they ate mostly small, easy to catch animals. The bones of creatures such as rodents,
birds, bats, lizards turtles and fish are most common at their living sites. Judging from the diet of
modern hunting and gathering tribes vegetation probably continued to provide about two third of
what they ate. But occasionally they seemed to have fed on big games, such as hippopotamus.
Some of the remains suggests that they chased large animals in to swamps and then clubbed or
stoned them to death. They may also have taken meat from carcasses killed by animals, a practice
still present in some primitive tribes.

Social Pattern:
Artifacts from the beginning of hominid culture revealed very little about social behaviors. To help
reconstruct such behaviors, archeologist also draw on an awareness of the behaviors of modern
primates and hunting and gathering groups. The evidence has convinced archeologist that late
Pliocene and early Pleistocene hominids must already have been diverging from non-human
primates in social and biological ways.
Like some modern primate’s early hominids probably lived in small bands. The members of the
bands were probably fairly young for the probability of surviving until adulthood was low. Food
sharing and the co-operative behavior in food getting may have been the forces most responsible
for group cohesion. There are growing signs in the fossils records that systematic hunting was an
important part of this behavior. Thus the hunting hypothesis put forth by S. Washburn and C. S.
Lancaster seems more relevant than ever. According to this hypothesis hunting may have given
rise to division of labour, a behavioral trait that is unique in the animal world; males left base
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camp to hunt in bands while females gathers plants and shellfish, eggs and the like. Care of the
young while probably was still mainly a female activity, may also have been performed part time
by males. This is the case among many non-human primates and human societies.
It is true that open country primates such as Baboons do have a highly evolved division of labour
for defense and social control. But the cooperation involved in splitting up together different kinds
of food and then bring them back to the base camp to share would be something new. Food sharing
is almost unknown among the other primates, for they forage as individuals and eat as they go.
Only chimpanzees share food and they do so rarely. When they have meat they allow scrounging
by other members of the troop.
The hypothesis that hominid hunters and gatherers brought food back to camps and share with
one another is supported by sites that have piles of the remains of many different animals.
According to Isaac, it is unlikely that they were all killed and eaten at the same spot. Instead they
were probably killed here and then carried to a butchering or camping site for group to eat. Some
camps may have been built at near lakes and rivers during the dry season when water elsewhere
was scarce. While their hunters killed large numbers of turtles and grazing animals, the same kind
of animals hunted by modern bushmen during the dry season. During the rainy season Oldowan
hominids moved on to other areas about which we know little.
Hominids may have evolved permanent pair bonds between males and females to reduce
aggression between males and to allow their integration into a co bonding presumably would have
lessened sexual jealousies by limiting promiscuity. Males would also help to protect and get food
for mothers and their off springs.
Finally, to make all this cooperative behavior possible, hominids may have developed a
communication system that was more advance than that of the other primates. Although we have
no way of knowing that when language may have appeared, it seems logical that group planning
called for some way of talking about objects, times and places.
By contrast primate communication is largely limited to responses to the object in the immediate
environment. Nonhuman primates cannot express abstraction well enough to communicate about
the future or make plans.

Forces for Change:
Although the cultural achievements these early hominids made were limited they represent a
landmark in the evolutionary history. At these time hominids begin to assert conscious control
over their environment. They could begin to change the environment with their behavior or if this
was impossible change their behavior to suite the conditions.
Culture in effect created a new niche for hominids, in which natural selection begin to favor the
best in culture users. Smart hunters and the tool users were the fit because of their better survival
strategies. These strategies in turn probably began to select for a more complex brain. Hunting
depends for its success on the ability to remember the nature and location of the environmental
features, as well as the habits of the animals. Refinement in the co-ordination of hand and eye
facilitated the making and use of the tool and perhaps simple language was necessary for teaching
the young the basics of culture or to plan the hunt. All these ac5tivities required the culture bearer
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to process sensory data, to remember it, and to integrate new perception with those stored in the
memory.
Hominids with the best brains were probably also the most adopt at using culture and therefore
more likely to pass on their genes. Eventually these selective pressures produced extremely
complexed brains of the members of the genus homo.

Early Migration from Africa:
As we noted earlier Oldowan tools have been found not only in Africa but in other tropical and
subtropical areas of the old world as well. It is possible that they were invented separately at each
location. But since the tools found that koobifor and Oldowan gorge are older than any found
elsewhere, most archeologists believe that the earliest hominid tool makers originated in east
Africa.
The earlier hominids to exploits the plants and animals of grasslands outside Africa were probably
homo erectus. It is not yet clear that what kind of pressure lead to this expansion. One theory is
that early hunters followed herds of savannah herbivores in their migrations to these new
territories. Both in Africa and elsewhere this movement was accompanied by increase in
technological sophistication. These in turn allowed hominids to move into colder regions. Probably
during the Gunz and Mindel glaciation of the middle Pleistocene (from about six lacs to four lac
year B.P.) Some lived in the temperate environments in Europe. And during the Riss glaciation
(220000 to 150000 B.P.) Some population seem to have lived in perpetually cold areas of Europe.
During this time, the carriers of the Oldowan culture split into two different cultural and
geographical groups. The two tradition were more or less separated by a mount barrier made up
of the Himalayas in the east and the Caucasus and zagros mountains in the south west Asia and
the Carpathians in south east Europe. To the east and the north of this mountain barrier as an
elaboration of the Oldowan tradion called chopper tool culture. People to the west and the south
of this string of mountain ranges evolved the life style and way of making tools, especially hand
axes, known as acheulean culture.

The Acheulean Tradition:
The Acheulean tool making tradition first appeared about 1.2 million years B.P. at Olduwai gorge
long before Oldowan technologies died out. It is also found throughout much of Africa, persisting
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until about 60000 years B.P. at one Rhodesian site, Kalambo falls. Acheulean tools have also been
found in the Middle East, India, and Java. They were common in southern Europe as well, but
were replaced thereabout one lac to 70000 years B.P. by the beginning of the Next cultural
tradition, the Mousterian.

Acheulean technology:
The foremost characteristics of acheulean assemblages is the hand axe. It is considered a logical
improvement over the Oldowan chopping tool, for instead of one sharpened edge it has two. These
edges meet to form a point that added to the usefulness of the tool. The base or butt is broad for
easy gripping. We are not sure how Homo erectus used the hand axe. Recent experiments show
that these tools may have had a number of functions such as skinning, butchering and digging.
A variation on the hand axe the cleaver is also by facially worked, but instead of a point there is a
third cutting edge. The cleaver could have been helpful in chopping, hacking, and prying apart
carcasses. Retouched flake tools made from stone flakes chipped from a core, commonly appear
in acheulean assemblages.
The transition from Oldowan to acheulean stone working technology seems to have happened in
several stages. Some of the early Oldowan choppers had been worked on both sides. Gradually
however early hominids flaked more and more of the surface of the stone, making the tool slenderer
and symmetrical. By the end of the acheulean tradition the whole tool including the butt was
shaped of then to the point that the original shape of the stone is unrecognizable.
At first this flaking was done with a hammer stone, as in the Oldowan industries. But eventually
acheulean tool makers discovered that they could control the size and shape of the flake better by
using of bone or a stick as hammer. This method is called the soft hammer technique. In this
technique a bone, antler or piece of wood was used to strike off shallow flakes from the side of core
tools. The use of this technique is marked by thinner access from which many more flakes have
been removed to create a sharper edge.
The increasing sophistication in production of flakes in the Acheulean culture was its one of the
specialities. As in Olduwan Industries the flakes were only useful by products of the main tool.
Acheulean used bone and Woods as well for making tools other than stone, bones and woods were
also used. These were trimmed and shaped for specific purposes to be used as picks, axe and
cleavers. Woods are also preserved in the shape of spear or Acheulean may also be using woods
as clubs are throwing sticks and other tools to dig.

Eco niche:
Main Acheulean sites seems to have been located within grassland environment. Because these
grasslands provided an optimal environment for animals that they regarded as food. Acheulean
groups avoided Tropical rainforest and as well as barren deserts. So for most of this time they live
in tropical or subtropical latitudes.
Fire was also used at a chopper tool site vertesszollos. It can also be seen in the bits of charcoal
and charred bone at Torralba.
Shelter, too was an important another cultural adaptation to the cold weather. But some sites
seem to have no shelter at all, it suggests that people did not build them unless the weather was
THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH

UPSC STUDY MATERIAL –ANTHROPOLOGY

0 7830294949

bad or a long stay was expected. There are many remains of dismembered carcasses and smashed
animal bones, this suggests that acheulean bands were also becoming increasingly systematic
Hunters.

The Chopper tool culture :
Another cultural tradition existing during roughly the same time as of Acheulean culture.
Dates are not very well determined for this Chopper tool culture. However these Chopper tool
assemblages lack hand axes and are found over a different geographical and environmental range
than Acheulean.
Chopper tools culture sites are concentrated north and east of the Acheuleans in East Asia, south
Asia and in India East of Indus river.

Technology of the chopper tool culture :
These toolkit lacks hand axe. Hand axes were so typical of Acheulean assemblages. Some of these
assemblages consist mostly of flakes removed by striking a stone against an anvil. This was a
bipolar working because percussion effects at both ends of the flake. Chopper and chopping tools
were also present.
The Origins of this tool making traditions are not very well known but French archaeologist
Francois Bordes suggests that it may have appeared first in Southeast Asia 475000 to 425000
years B. P.

Food resources
Though their tools were crude they killed and butchered a great variety of animals. The bones of
following animals were found deer, elephant, Rhino, bison, water buffalo and many other animals.
Some evidences of cannibalism were also found. Some of the bones of these hominids found were
split probably so that the marrow could be reached. Similarly, skull seem to have been cracked
open so that the brains could be removed.

Eco niche:
The sites are found on Northern edge of Euro- Asiatic mountain chain. If we compare them with
Acheulean sites these were located in wooded and colder areas, far from ocean.
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Conclusion
Acheulean and Chopper tool sites were separated for most of the part, but in Northern Europe
they overlap. It could be explained as if the sites attributed to the two different cultures were
representing different activities and therefore different types of tools of the same population was
found.
But if we look closely to the environmental range and tool making Technology of these cultures
then it shows that there were two different cultures. For example, the chopper tool complex was
organized to exploit wooded terrain. Whereas Acheulean word specialized in game herds which
were living in more open grassland environment.

Broad Outlines of Prehistoric cultures
Prehistory is one of the branches of Anthropology that deals with the remains of past human
culture. It raised upon the fact that all human societies unconsciously left some concrete records
not only of their material possessions but also of their behaviour, believes and social institution.
A significant landmark in prehistoric studies was the publication of Prehistoric times by Sir John
Lubbock in 1865. According to Daniel Wilson the term prehistory was first introduced in English
language in 1851. Lubbock first used the word in the sense of primitive culture. Similarly,
Tylore(1871), Gladstone(1878) and others applied the term prehistory in an almost identical
connotation but in reality the terminology was in use 20 years before Wilson. Piggot (1959) was
the first man who made a major division of prehistory into primary prehistory and secondary
marginal prehistory.
In the book Primitive Culture Lubbock made notable contributions particularly for its inclusion of
human culture starting from palaeolithic to iron age. In Europe the studies of prehistoric culture
formally began with the work of Boucher-de-Perthes discovery of Chellean and Acheulian
industries of Europe. Edward Lartet began a systematic work in the Dordogne region of France in
1860. He discovered the Cro-magnon Man fossil (prehistoric man) and the materials of Aurignacian
culture in Europe. Similar developments also took place in America, South Africa, East Africa and
India. In South East Africa Mr. and Mrs. Leakey were able to trace out the earliest human fossil
and his material culture. In India, Robert Bruce Foote was responsible for excavating the
palaeolithic culture or culture of preliterate society.
The Ecology of man, in contrast to that of other living beings is heavily influenced by technology
and its material products. As Beals and Hoijer (1971) rightly point out that technology is the sum
total of the techniques possessed by members of a society; that is the totality of their ways of
behaving in respect to collecting raw materials from the environments and processing these to
make tools, containers, foods, clothing, shelters, etc.
What is usually called material culture, on the other hand, refers to the sum of the artifacts
resulting from technology. Whereas most other animals simply utilize the natural environment as
such for food and shelter, changing it relatively little in the process, man alters or transforms his
environment. He makes tools of wood, stone, shell, bone and metal to increase his efficiency in
using and controlling environment.
Artifacts are the main material remains of prehistoric culture, conceived and made by human
beings. These are used to make inferences on the life style and food habit of early man, to note the
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evolutionary development and adaptations of man to the environment. According to the nature of
the material on which the artifacts were manufactured such as stone, bone, shell, clay, wood etc.
for example, stone artifacts may be classified as flint-objects, steatite objects etc. And bone objects
may be categorized as coming from a particular bone of a particular species e.g. the shouldered
blade of a deer or the upper leg-bone of a turkey (peru bird), etc. Similarly shell artifacts can be
grouped as per the scope of their availability.
A shell from an ocean is distinguished from a shell belonging to fresh water environment. These
can again be classified according to their place of occurrence, which is generally lake, a riverbed
or a specific locality. Categorization of the artifacts may also take place on the basis of their
function. For instance, the stone artifacts may make the groups of axes, knives, scrapers, points,
borers and so on. In the same way bone artifacts may be differentiated into the groups of awls,
hoes, pendent or beads. In this way, the different item like stone bone, shell, pottery, metal, ivory,
wood etc. can be separated.
Stone: Stone is the first material that was used by man for making tools, implements and some
other objects of daily use in prehistoric time.

Clay and Pottery:
Clay vessels and other utensils, beads, toys, figurines etc. have been excavated from many sites
of prehistoric period, in different parts of the world. Clay was certainly an important discovery
among man’s earliest discoveries of natural materials. Like the stone implements, pottery is also
an artifact. It is another important indicator of cultural life because making of pottery is related to
the higher accomplishment of primitive people.

Wood :
Wood being an organic material is specially susceptible to deterioration. Man used hard wood
since the early days of stone age. He relied on it in the same scale as he did upon the stone.
Normally he made various kinds of weapons, objects of daily use as well as materials for art and
decoration. The oldest wooden implement so far as recovered, is a wooden spear-point about
200,000 years old.

Ivory and Bone:
The use of ivory and bone were recognized since the Upper Palaeolithic period. They have been
making implements, ornaments, handles for weapons, beads etc. Ivory was the most common raw
material for such works. Both ivory and bone can be easily stained because they are porous in
nature.

Metals:
Apart from gold and silver, much work on copper, bronze and iron objects have been discovered
as exhibits of Bronze and Iron Ages. The prehistoric people made many items from copper and
bronze during that period.
The first or the oldest prehistoric culture is known as Paleolithic or the Old Stone Age. The term
comes from the Greek word Palaios means old and lithos means stone. Therefore, palaios + lithos
= Paleolithic. Still Paleolithic period or Old Stone Age is very important as it provides a clear cut
sequence of cultural development throughout the entire Pleistocene time, all over the world. In
this time, stone is used as tool or material in the way of life of prehistoric people, because all the
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peoples of this time are hunters and gatherers. It is considered as a crucial period for all round
human evolution. Development of cultures can be traced out distinctively in this period. Paleolithic
can be further divided into three cultural phases – Lower Paleolithic, Middle Palaeolithic and Upper
Paleolithic.

The time span of Lower Palaeolithic was the maximum, covering the whole of Lower Pleistocene
and bulk of the Middle Pleistocene epoch. The stratigraphic sequences of entire Pleistocene epoch
containing Lower Palaeolithic artifacts have been discovered from the Somme Valley in the North
France and Thames Valley in the south England. The tool making traditions of Lower Palaeolithic
in western Europe can be divided into two groups, such as core and Flake industries. Basically,
the core industry contained the core tools while the flake industry consisted of the flake tools. The
stone is the only material of this two industries of prehistoric period.

Core Industry :
Elementary feature of the core industry is the bifacial tool that means more or less pointed tool
made on core where both the upper and lower surfaces are worked. This industry is sub-divided
into two sub-types/traditions, such as Abbevillian and Acheulean. Typologically, very crude type
of hand adzes, hand axes, choppers, chopping tools, discs, scrapers etc., are included in this
group. The primary flaking has been worked out only at the working end.
During the first glacial period (Gunz) this industry flourished in western Europe and Africa. A
group of Australopithecine might be responsible for this industry. At Olduvai Gorge of Africa Mr.
and Mrs. Leakey discovered two fossil man Zinjanthropus boisei in 1951 and Homo-habilis in
1960.

Flake Industry:
The flake industry of Lower Palaeolithic culture has two traditions. They are: (i) the Clactonian
tradition and (ii) Levalloisian.

The Clactonian Tradition:
The Clactonian flakes are rough and struck out unsystematically from the prepared core. It is
suggested that most of these flakes are produced by striking the lump on the edge of an anvil. The
Clactonian flakes generally exhibited large, massive, unfacetted striking platforms and prominent
positive bulbs of percussion.
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Levalloisian tradition:
It is predominantly represented by a flake tools which were produced by using the Levalloisian
tool making technique. It requires a careful preparation of the core. The core is prepared to look
like the back of tortoise. The flakes are detached from these specially prepared cores. The facetted
striking platform makes an angle of 900 with the flake surface. The flake tradition is found well
distributed in western Europe, Africa and India (specially in Madrasian industries). The Middle
Palaeolithic cultural phase is differentiated mainly from the typological point of view where the
core tool industry has totally been transferred to the flake industry in this level. Both Levalloisian
and Mousterian traditions were developed on the flake industry involving a higher technology. It
is marked by the large number of side scrapers, backed knives, points, nosed flakes, burins, and
end scrapers have appeared. The geological age of this culture is middle Pleistocene and
Neanderthal people were definitely responsible for the creation of this cultural phase.
The last part of the Palaeolithic culture gave rise to the Upper Palaeolithic phase. During this short
span of time, the prehistoric man made his greatest cultural progress. This phase of Palaeolithic
culture shows diversified and specialized tools made on blades by the replacement of the core and
flake tools of earlier phases. It is also notable that, not only flint and similar rocks were used as
tools, bone was also taken as a material for making tools. The culture has been referred as the
Osteodontokeratic culture for the utilization of bone, teeth and horn at a time. Early man of
primitive types disappeared at this cultural stage and the man of modern type came into existence.
The cultural stage also shows the beginning and flowering of the Palaeolithic art.

Blade and burin Industry:
The blade and burin industry of Upper Palaeolithic comprises of three traditions mainly (1)
Aurignacian (2) Solutrean and (3) Magdalenian. The characteristic tools are blades of flint with one
adge straight (razor like). The hunters possibly used these blades as knife in this period. This
culture is represented by the blade, burin, tanged points, Gravette points, multi-angle gravers etc.

(1) Aurignacian Tradition:
This tradition is named after the type – site, a rock shelter known as Aurignac in South France.
The leading tool types of this stage include the steep-ended scrapers, nosed scrapers, blade
artefacts with split-based bone lance points, batton- de- commandment, chisels, pierced teeth and
shells, decorated bits of bone, ivory and stone. The Aurgnacian people were artistic. They are
expert in engraving, sculpture and painters. Main responsible representatives of this cultural
phase is the Cro-magnon group of man. The Cro-magnon people have been placed as the men of
Late Pleistocene and they are the first runners of Neanthropic race, the homo sapiens.

(2) Solutrean Tradition:
This cultural phase is named after the type site located at La-Solutre near central France. This
cultural phase is notable for the finest development of flint workmanship in the Palaeolithic period.
The Solutrean tradition is recognized by three fold divisiona. Proto Solutrean
b. Typical Solutrean
c. Upper Solutrean
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Main cultural remains of the Solutrean peoples are willow leaf point, laurel-leaf points, tanged
points, gravers, burins etc. The culture has limited distribution. An early form is found in the
deposits of Hungary, Poland and elsewhere in central Europe. The Solutrean people are expert in
making the beautiful but small laurel leaf points.

(3)Magdalenian Traditions:
The last phase of Palaeolithic period is the Magdalenian phase which is noted for the wealth of
bone and antler tools and specially remarkable for the works of art. The flint industry of the
Magdalenian people bore a blade tool tradition. The main tools of Magdalenian tradition are the
different types of harpoons (single row barbs, double row barbs, and lateral barbs), long and
parallel sided blades etc.
The Magdalenian phase is the richest stage of Palaeolithic. They use pigments of ochres, minerals,
burnt bones etc., to get different colours. They converted these pigments into paint by mixing with
some fatty medium. Human skeletal remains of modern type of man have been unearthed from
several sites. They are undoubtedly the Neanthropic man and perhaps the representatives of
Chancelade group of man of late Pleistocene.

Mesolithic:
Another important culture Mesolithic is a part of Holocene that began at the end of Pleistocene. A
change primarily affected the people of advanced Palaeolithic culture occupying the regions to the
late glacial. In that time climate was gradually changed. The weather in temperature latitude got
warmer whereas it became drier in Mediterranean and sub-tropical zones. Man had to adapt
themselves to quite novel conditions. The cultural development of Mesolithic has been observed in
Europe. The people altered their food pattern and changed tool technology was evident at this
time. Flints are turned to pygmy tools, called microliths. Microliths are the characteristic tools of
Mesolithic people. These are extremely minutes some measures only 3/16 inch, or even less in
size. The shapes vary greatly but the usual forms are more or less Geometrical. All are the tiny
tools, which could be attached, joined or embedded to the wooden or bone handles. Such
microliths used to be hafted in rows to act as knives.
Mesolithic people invented a wonderful device for killing of the animals i.e., bow and arrow. The
European Mesolithic culture may be divided into seven phases: (1) Azilian, (2) Tardenosian,
(3)Asturian, (4) Larnean, (5) Maglemosean, (6) Kitchen-midden and (7) Campignion.
The Mesolithic people in Europe mostly lived in caves or in rock-shelters. The most significant
developments of Mesolithic people were the domestication of animal (dog), invention of pottery,
and the bow and arrow. All these became more important in later period, i.e., Neolithic. As in
Europe, Africa and several part of Asia, India also witnessed a great climatic change toward the
end of the Palaeolithic period. A number of sites of this age that have been discovered from western
and central India. The Jarwas tribes of Andaman island still practicing this prehistoric tradition.
They use bow and arrow in gathering times. Till today they are purely in nomadic stage. Neolithic
is also a Greek word. It means ‘New stone’.
The period since the discovery of agriculture to the rise of urban civilization has been bracketed,
as new stone or Neolithic period. During Neolithic period stone objects were manufactured by
pecking, grinding, rubbing and polishing technique. They were far better in finishing as well as in
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its effectiveness. In this period man became a food-producer. Food collecting people completely
rejected their nomadic life and started settled village life. Neolithic settlement was generally built
close to the shores of lake.
Neolithic people learnt the use of the trunks of trees. They used to tie several logs of wood together
to make a raft and that was used as a means of water-transport. They developed new types of
stone tools by using grinding and polishing techniques. Some of these tools were mainly used for
pounding grains so that the husks of the corns could be easily removed and the tough kernels
could be broken for easy digest. Neolithic people continued to use flake implements made on flint,
they were fitted into wooden handles to be used as Awl, Celt, Graver, Saw, Sickle etc.
Characteristically all Neolithic axes and adzes are used after hafting to a handle. A polished stone
axe-head of Neolithic time is commonly known as Celt. The bows and arrows were widely used in
hunting as well as for war too. The most remarkable finding of Neolithic deposits is the skillfully
made arrowheads and Celts. The practice of fishing was improved during Neolithic period. As a
consequence of food-production, population growth was accelerated during Neolithic period.
People had settled down in villages and tried to invent certain ways to make the life easier. These
are:
1.
2.
3.
4.
5.
6.
7.
8.

Invention of wheel,
Invention of hand made and wheel made pottery,
Invention of Weaving,
Building of huts and dwelling complexes,
Manufacturing of boats,
Development of social organization,
Domestication of plants and animals,
Domesticating of plants and animals, all these made them possible to rise to the status of
literate civilization V. Gordon Childe mentioned that Neolithic had opened an entire new
way of life and he termed it as “Neolithic Revolution”.

Material Culture of Preliterate People: Man has always depended on three resources for his
survival- Physical environment, culture and population. The purely hunting-gathering group
depends totally on the merely and bounties of nature. Prehistoric man was totally food gatherer,
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hunter, fisherman, fowler and sore. Contemporary simple societies have been like this. Food
gathering societies gather edible roots and fruits, marine products, do hunting of mammals,
fishing and fowling as well as consume many insects and reptiles.
Food gathering-hunting techniques vary from region to region and from society to society according
to the local environmental conditions. The ecological adaptations provides basis for cultural
variations. The custom, traditions and value systems of different society are not alike. During prehistoric times, man used to roam about in a definite territory in quest for food. This nomadism
may still be observed in case of the surviving hunting gathering societies. Among the noteworthy
food gatherers mention may be made of the Arunta and Arunda of Australia (the Australian
aborigines), the Natuka of Columbia, the Blackfoot of north America, the Eskimo of Siberia, the
Bushmen Hottentot of Kalahari desert, Africa, the Veddas of Shrilanka, and the Chenchus
(Andhrapradesh), the Kadars (Kerela), the Birhor (Bihar) and some other tribes of Andaman and
Nicobar Islands of India. Many of such tribes living in difficult terrain and geography face lot of
problems in getting food.
Besides the typically food gathering-hunting societies, one may come across several food producing
societies resorting to gathering to supplement their food requirements. Among the Indian tribes
the Bhil, the Oraon, the Munda, the Bhotia, the Nagas, the Tharu and a host of others despite
being expert cultivators go for gathering edible roots, fruits, honey, and several other minor and
major forest produces.
Human societies living by food gathering and hunting did not posses, containers or utensils. Hence
storing the surplus, if any for the winters always faced lots of problems. The tools and implements
at the disposal of gatherers-hunters were so crude that the output in terms of quantity of food
produced was usually too meager in proportion to the input involved. Gradually, man developed
his technology; new tools and implements were developed. Thus the crude hand axes and choppers
gave way to blade and flake tools and then microliths provided him an extra edge. But the digging
stick always remained. Then he also evolved throwing weapons like throwing club, bow and arrow,
spear, harpoons for fishing, noose and traps for hunting and so on. Gathering-hunting societies
live in bands or small groups maintain consanguineous ties. Although they lead a nomadic
existence but their range of mobility have territorial constraints.
The existing gathering-hunting societies of the world use throwing weapons for hunting. Besides
these, they also use nets, traps and pets like dogs and hawks etc. in hunting expeditions. Pet
panthers and hawks are used in Rajputana region of India while several central Asia societies use
pet hawks in hunting and fowling. The Kurgiz and Tungu tribes of central Asia keep ferocious dogs
who help them in hunting expeditions.
Nets of various types, nooses and traps are also used by different human groups. The nooses are
laid on the ground and the target animals are forced to tread over them and thus the trodden
animals were trapped. This technique is prevalent in East Africa and Egypt. The Dayak, tribes of
Borneo use this technique while hunting for deer. The practice of catching birds has always been
a part of many gathering-hunting economics of the world. One of the popular techniques of
catching birds is to spread some adhesive material over a wooden sheet or other thing and
broadcast food grains around it. Tempted by the food grains the birds come down and rest their
feet over the adhesive and are trapped. The Santhals used this technique. Some other tribes and
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rural groups of Bengal use throny sticks to trap the birds. Among such traps, pit traps, noose
traps, wheel traps, cage traps have been most popular. Among the Indian tribes the Naga, the
Gond, the Santhal, the Oraon, the Baiga etc. are experts in these types of hunting. Fishing has
also been an important aspects of gathering-hunting economy. Various types of harpoons and
hook and rods bear testimony to this fact. Among the existing simple societies various techniques
of fishing have been in vogue depending upon the local environmental conditions. Some of the
prevalent fishing methods are:
i.
ii.
iii.
iv.
v.
vi.
vii.

Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing

by
by
by
by
by
by
by

hands,
poisoning,
hook and rod,
stopping the flow of water over a patch of land,
weapons,
nets, and
trained birds.

Among the Indian tribes, the Tharu, the Bhoksa, the Buna, the Garo, the Khasi, the Naga, the
Oragon, the Munda, the Santhal, the Baiga, the Chenchu etc., and the fishing communities of
Combodia, Indonesia and Thailand use one of the above mentioned fishing techniques.
Initially man used to consume all his food uncoocked, including raw flesh. When he become
familiar with fire and learnt the art of fire making he developed the habit of consuming cooked
food and later on making his food tastier by mixing vegetables and spices. Significantly, a number
of tribes also know how to prolong the life of food for safe consumptions. Many of the coastal tribes
keep eggs etc., in the sand pits and cover them for preservation. The use of fire is almost as old as
humanity. Man learnt many things from the nature and fire is one of them. During Neolithic times,
the following fire making techniques have been prevalently used by several primitive societies.
(1) Fire making by blow: This technique involves a blow of any hard material like rock over another
similar material. (2) Fire making by friction: When pieces of rocks, wood, bamboo or any metals
are ground against each other, till it generates heat. If this friction is further hastened and speeded
up, it gives rise to sparks. Several tribes of Africa, Veddas of Sri Lanka and some American Indian
tribes practise this technique of fire making.
Shelter or habitation has always been one of the primary needs of man. Obviously the types and
nature of housing are related with the local environmental factors that include the availability of
raw material for manmade shelters. Initially man used nature made shelters like rockshelter,
caves, bushes and trees. Even today the people of Tundra and Alaska live in snow made houses
protected by leather coverings. The Beduins/Bedouins of Arabia live in tents. The whole of the
Palaeolithic time, man had to face the major climatic fluctuations in the form of the great Ice age.
Rock shelters and caves were his natural choice during the time of glaciations. All human groups
have been making houses according to the local requirements based on the locally available
resources. Thus we found mainly four types of houses:
1. Rock shelters / caves,
2. Hilly slopes,
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3. Huts and
4. Snow houses.
Few tribes of India made tree dwellings for protection against wild animals. The lake dwelling has
also been a popular type along with the pile dwellings in which huts are made over the piles of
wooden logs. Mobility has been an integral picture of human activities. Moving from place to place
for exploring avenues for food and other means of survival may be regarded as the basic and most
popular reason of mobility. Neolithic onwards men learnt the art of domestication of animals and
they had been used many tamable animals in his various economic activities including transport.
Man also used to ride such animals for the safety of the goods as well as to avoid the drudgery of
walking over long distances in difficult geographical terrains. Use of dogs in pulling sledge over icy
surface is still in vogue among the Eskimos. Harnessing the buffaloes, ponies, elephants etc., in
plains, whereas camels in desert regions and mammals like reindeer and yaks in the mountainous
areas have helped a lot. The floating logs of wood might have shown man the way to devise boats
and canoes. Some of the most well-known vessels built by primitive man are canoes used by the
Andamanese, (still found among the present day canoes of Anandamanies. Painting the body is
considered as the oldest method of personal adornment and it is still practised by many primitive
societies of the world.

During prehistoric times various shades of ochre and vegetables colours were used to paint and
decorate human body. Sometimes painting the body with a lotion is more for protection against
insect bite than for the purpose of adornment. Primitive tribes of Andaman and Nicobar Islands
are good example of this ‘protecting painting’ that use a mixture of the local soil and extraction of
some medicinal plants and use such a lotion as protection from mosquito/poisonous insects bite.
The Paliyan and Puliyan tribes of south India paint their face on certain religious occasions. Tribes
of North America paint their back, hands, foreheads etc., with the picture of lions, peacocks, fishes
etc. Besides, protection against insect bite and adornment for sexual attraction, painting is done,
among many societies for frightening their enemies and also for signs of mourning. The practice
of tattooing is most popular old painting. Interestingly this practice has been prevalent among the
primitive as well as modern societies. Initially tattooing was done through pointed bones of birds,
fishes and other animals, later iron needles also used. Some of the popular signs and designs of
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tattooing found among castes and the tribes of India are Lotus blossoms, Swastika, Scorpion and
dots.
Ornaments are one of the most popular and oldest ways of personal adornment. The practice of
wearing ornaments go back definitely to middle Palaeolithic times. In the earliest stages some vital
parts of animals and birds were used along with sea shells, bones and hornes for making
ornaments. Leaves and flowers were also used for personal decorations. The popular motives
behind ornamentations are its use as a prophylactic against the evil spirits, to improve personal
appearance and to attract opposite sex through the enhancement of sexual appeal. The Australian
aborigines use the teeth of kangaroo, the Melanesians sea shells and beads, the tribes of
Chotanagpur region in India pieces of coloured stones and different types of seeds as ornaments.
From the prehistoric times material used by prehistoric and preliterate people for their many
purpose of way of life.

Cultural Evolution
In the past prehistoric cultures have been divided in to four stages i.e. Paleolithic, Mesolithic, neo
lithic and Metal ages. These terms for stages of prehistory are often thought inadequate today,
because they are based on tool making sequence found in western Europe.
They have little to do with what was going on elsewhere in the world or in other aspects of cultural
evolution. But since they are so familiar, we will use these terms as rough guide to measure
cultural stages.
The Paleolithic, a term still used commonly by the archaeologists, initially referred to the stage in
which humans made chipped stone tools. Now however it stands for the period of cultural
development that began during the late Pliocene epoch. Since this covers such a long time span it
is often divided into thirds: the Lower, Middle and upper Paleolithic.
This have no connection with the geological subdivisions lower middle and upper Pleistocene.
Instead the long lower Paleolithic is defined as simply everything in cultural evolution that
preceded the middle Paleolithic.
The middle Paleolithic in turn refers to the state of human culture in western Europe during
Neanderthal times. And the upper Paleolithic has additionally been defined as the time during
which blades – long, thin stone tools with parallel sides and burins, tools used to cut and shape
wood and bone, were used.
It is difficult to date this sequence because cultural evolution proceeded at different rate in different
areas. Consequently, the dates presented will be area specific.
In this frame work, the Mesolithic (the middle stone age) refers to the gap between Paleolithic and
Neolithic in Europe. It is less often used today. The period is transitional between the last upper
Paleolithic culture and the first cultures having agriculture. In Europe and the Near East it is a
very short period just before the emergence of agriculture.
With the exception of the archaic period in north America it is doubtful that a similar sequence
appear elsewhere. Once again the dates for this period vary. In Europe and the New world, it began
about 8000 to 10000 years ago while in the Near East it begun somewhat earlier.
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During the Neolithic (New Stone age) humans began making tools by grinding and polishing rather
than by chipping. A more recent definition of this cultural stages is – The period from the invention
of agriculture to the invention of metal working. These stages, or ones like it, have been identified
in Europe , Asia , Africa and the Americas.
The Neolithic was followed, at least in western Europe, by the bronze age and the iron age. Bronze
and iron were the chief metals used in the art of metallurgy which developed at this time. Towards
the end of the iron age, people began to keep written records, ending millions of periods of
prehistory.
Various other frameworks have been suggested. One is based on the means of food procuring. This
frame work divides prehistory in to two chunks: The food gathering stage and food producing
stage. During the first, hominid societies were organized to efficiently gather plants and to hunt
animals.
In the second major phase, humans began to assert more control over resources by domesticating
plants and animals. The larger population that could be supported by this process eventually led
to the development of complex political structure.
The question of which system is best to analyze cultural stages is subject to considerable debate.
Many archeologists switch back and forth, depending on the time and the archeological culture
they are discussing. Both systems break up a continues line of cultural evolution. Thus, as long
as the types of cultures to which we refer are clear, it does not matter which system we use.
In this topic we use the traditional terms. The term Paleolithic will be used to mean that period
during which Humans hunted and gathered. It was during this ling period that humans spread
from their tropical origins to all parts of the world.
The term Neolithic will be used to mean that period during which agriculture emerged. And
Mesolithic will stand for the transitional episode between the Paleolithic and Neolithic.

Paleolithic Culture:
The Paleolithic period is by far the longest of the major tool working stages, for it lasted from about
2.6 million to 10000 years before present in the near east. It persisted even later in Europe and
the new world. Its history can be seen as a tale of cultural diversification. At the earliest and
simplest level, stone tool assemblages were remarkably similar at sites throughout Africa Europe
and the Near East.
In the next stage there were two major tool making traditions. By the late middle Paleolithic,
traditions were still more diversified. And the by the upper Paleolithic there were a large number
of specialized local cultural traditions.

The Oldowan Culture
The first signs that bring the hominids that began to shape their environment by learned patterns
of behavior, rather than just adopting to it biologically, are the crude stone tools found at very
ancient sites.
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We can barely tell some of them apart from ordinary rocks. Perhaps the deliberate making of the
stone tools was preceded by finding and using stones whose edges were sharp enough to be better
than human has for certain chores.
Just what these chores were is hard to say for sure, but it is widely assumed that they mostly
involved food getting. Perhaps sharp stones were used in cutting up carcasses or splitting bones
to get at marrow: perhaps they used for making points on sticks so they could be used in diggings.
Whatever their use, the discovery that sharp stones made certain task easier, was important for
the survival of early hominids.
Stones were not the only material aspects of early cultures. Sticks and bones must have available
too. But wood is rarely preserved, and crude bone tools are often hard to recognize as tools.
The wood and bone tools that have lasted show that until rather recent times they were cruder
than stone tools. The earliest stones tools have been grouped together in the Oldowan tradition,
so named because tools of this type were first uncovered in the lower beds at Olduvai gorge. These
tools were made by striking one pebble against another rock to knock off enough flakes to form a
single crude edge.

The range of Oldowan Culture:
The earliest Oldowan tools known do not come from Olduvai. They were found in another part of
the great rift valley system of east Africa. Here 10 to 12 million years of prehistory has been
preserved in natural basins by sedimentary deposits. Shifts in the tectonic plates below have since
exposed them. Anthropologists Glynn Isaac recently discovered stone tools that may be 2.6 million
years old at the Koobi Fora formation, a peninsula that cuts into lake Turkana in the north east
corner of Kenya.

Tools found at Koobi Fora are similar to those found in sediments at Olduvai gorge that date from
1.89 million to about 4 lac years B.P. early stone tool traditions probably spread from east Africa
to southern and northern Africa, and then were carried to the tropical and subtropical zones of
Asia as hominids moved out of Africa.
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Later these tools were used by early inhabitants of temperate zones in Europe. By about seven lac
years B.P, the same kind of crude tools appeared in vallonet cave on the shore Mediterranean in
southern France.
Just who made these tools is not yet clear. There may have been several species of bipedal
hominids from the African scene at the time the earliest tools appear. Most anthropologists think
the stone carriers and sharpens were probably the east African gracile hominids, who may have
been meat eaters. The unspecialized tooth pattern of the gracials is often cited in the support of
the notion that tools took over some dental functions, such as the preparation of food before eating
it. Tools may also have expended the number of different types of foods that could have been eaten.
Their less advanced neighbors, the Robustus, were probably highly specialized vegetarians and
therefore less likely to have made tools. Their specialization suggest that the Robustus were part
of a separate evolutionary lineage, that did not contribute to later hominid evolution.
The presence of dental specialization suggests that cultural adaptations to the environment either
were not made or were used in only a limited way. Although graciles seems to have been stone tool
makers, the controversy over the number of gracile species and their names continues.
It is therefore not possible to say for certain whether the tool makers were gracile
australopithecines or early members of genus homo.

Technology of the Oldowan Culture:
We that early hominids carried stones suitable for making tools rather than gathering them on the
spot. Many have been found in places where the naturally occurring stones are no larger than
peas. The favorite stones of these early hominids seem to have been water worn pebbles about the
size of a tennis ball. These were given a sharp cutting edge by knocking a few flakes of one part of
the rock with another rock called a hammer stone.
Sometimes the stone been flaked was struck against another rock called a hammer stone.
Sometimes the stone been flaked was struck against another rock called an Anvil. Both methods
of using one stone being flaked to strike off flakes from one or both sides of another are called
percussion flaking.
The small flakes themselves make effective cutting or scrapping tools if held between the thumb
and fingers and were probably used this way. What is left of the pebble after the flakes have been
removed is called a chopper. We are not sure what they were used for but modern researchers who
have experimented with choppers find themselves effective in cutting up game animals.
As the period progressed, tools of quartzite, such as hide scrappers and burins increasingly
appeared in the Oldowan assemblage as well.

The Eco niche of the Early Hominids:
The hominids of the Oldowan culture seem to have been a part of the savannah eco system.
Although they did hunt animals that lived in savannah forest fringes and along water courses,
there diet included a large number of grassland plants and animals. These hominids usually
camped near bodies water lakes, rivers or streams. They may have preferred these sites for a
number of reasons. For one thing, they offered a ready supply of water before anybody invented
things to carry it in. Water would have drawn many animals that could be prayed upon when they
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came looking for water. And the trees around this area would have provided shade, fruits, and a
means of escape from predators.
Isaac suggested that in using tree lines streams of camp sites early hominids kept their ancestors
means of security in an arboreal environment even as they began exploiting the more varied
resources of the open grass lands.

Food Resources:
Our earliest ancestors were mainly vegetarians. They lacked the large flash ripping canines of
other carnivores animals. It was a cultural solution – tool -making rather than a biological change
that allowed them to tear through the fur and skin of the animals to get at the meat inside. The
gradual switch from a diet of vegetation to one that included a variety of animals probably added
to their success in making use of the food resources of the tropical areas.
It may also have made possible their later move to colder climates, where plant foods were only
available in certain seasons.
Meat probably became the part of early hominid diet in a gradual way. When hominid first began
to eat meat, they ate mostly small, easy to catch animals. The bones of creatures such as rodents,
birds, bats, lizards turtles and fish are most common at their living sites. Judging from the diet of
modern hunting and gathering tribes vegetation probably continued to provide about two third of
what they ate. But occasionally they seemed to have fed on big games, such as hippopotamus.
Some of the remains suggests that they chased large animals in to swamps and then clubbed or
stoned them to death. They may also have taken meat from carcasses killed by animals, a practice
still present in some primitive tribes.

Social Pattern:
Artifacts from the beginning of hominid culture revealed very little about social behaviors. To help
reconstruct such behaviors, archeologist also draw on an awareness of the behaviors of modern
primates and hunting and gathering groups. The evidence has convinced archeologist that late
Pliocene and early Pleistocene hominids must already have been diverging from non-human
primates in social and biological ways.
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Like some modern primate’s early hominids probably lived in small bands. The members of the
bands were probably fairly young for the probability of surviving until adulthood was low. Food
sharing and the co-operative behavior in food getting may have been the forces most responsible
for group cohesion. There are growing signs in the fossils records that systematic hunting was an
important part of this behavior. Thus the hunting hypothesis put forth by S. Washburn and C. S.
Lancaster seems more relevant than ever. According to this hypothesis hunting may have given
rise to division of labour, a behavioral trait that is unique in the animal world; males left base
camp to hunt in bands while females gathers plants and shellfish, eggs and the like. Care of the
young while probably was still mainly a female activity, may also have been performed part time
by males. This is the case among many non-human primates and human societies.
It is true that open country primates such as Baboons do have a highly evolved division of labour
for defense and social control. But the cooperation involved in splitting up together different kinds
of food and then bring them back to the base camp to share would be something new. Food sharing
is almost unknown among the other primates, for they forage as individuals and eat as they go.
Only chimpanzees share food and they do so rarely. When they have meat they allow scrounging
by other members of the troop.
The hypothesis that hominid hunters and gatherers brought food back to camps and share with
one another is supported by sites that have piles of the remains of many different animals.
According to Isaac, it is unlikely that they were all killed and eaten at the same spot. Instead they
were probably killed here and then carried to a butchering or camping site for group to eat. Some
camps may have been built at near lakes and rivers during the dry season when water elsewhere
was scarce. While their hunters killed large numbers of turtles and grazing animals, the same kind
of animals hunted by modern bushmen during the dry season. During the rainy season Oldowan
hominids moved on to other areas about which we know little.
Hominids may have evolved permanent pair bonds between males and females to reduce
aggression between males and to allow their integration into a co bonding presumably would have
lessened sexual jealousies by limiting promiscuity. Males would also help to protect and get food
for mothers and their off springs.
Finally, to make all this cooperative behavior possible, hominids may have developed a
communication system that was more advance than that of the other primates. Although we have
no way of knowing that when language may have appeared, it seems logical that group planning
called for some way of talking about objects, times and places.
By contrast primate communication is largely limited to responses to the object in the immediate
environment. Nonhuman primates cannot express abstraction well enough to communicate about
the future or make plans.

Forces for Change:
Although the cultural achievements these early hominids made were limited they represent a
landmark in the evolutionary history. At these time hominids begin to assert conscious control
over their environment. They could begin to change the environment with their behavior or if this
was impossible change their behavior to suite the conditions.
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Culture in effect created a new niche for hominids, in which natural selection begin to favor the
best in culture users. Smart hunters and the tool users were the fit because of their better survival
strategies. These strategies in turn probably began to select for a more complex brain. Hunting
depends for its success on the ability to remember the nature and location of the environmental
features, as well as the habits of the animals. Refinement in the co-ordination of hand and eye
facilitated the making and use of the tool and perhaps simple language was necessary for teaching
the young the basics of culture or to plan the hunt. All these ac5tivities required the culture bearer
to process sensory data, to remember it, and to integrate new perception with those stored in the
memory.

Hominids with the best brains were probably also the most adopt at using culture and therefore
more likely to pass on their genes. Eventually these selective pressures produced extremely
complexed brains of the members of the genus homo.

Early Migration from Africa:
As we noted earlier Oldowan tools have been found not only in Africa but in other tropical and
subtropical areas of the old world as well. It is possible that they were invented separately at each
location. But since the tools found that koobifor and Oldowan gorge are older than any found
elsewhere, most archeologists believe that the earliest hominid tool makers originated in east
Africa.
The earlier hominids to exploits the plants and animals of grasslands outside Africa were probably
homo erectus. It is not yet clear that what kind of pressure lead to this expansion. One theory is
that early hunters followed herds of savannah herbivores in their migrations to these new
territories. Both in Africa and elsewhere this movement was accompanied by increase in
technological sophistication. These in turn allowed hominids to move into colder regions. Probably
during the Gunz and Mindel glaciation of the middle Pleistocene (from about six lacs to four lac
year B.P.) Some lived in the temperate environments in Europe. And during the Riss glaciation
(220000 to 150000 B.P.) Some population seem to have lived in perpetually cold areas of Europe.
During this time, the carriers of the Oldowan culture split into two different cultural and
geographical groups. The two tradition were more or less separated by a mount barrier made up
of the Himalayas in the east and the Caucasus and zagros mountains in the south west Asia and
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the Carpathians in south east Europe. To the east and the north of this mountain barrier as an
elaboration of the Oldowan tradion called chopper tool culture. People to the west and the south
of this string of mountain ranges evolved the life style and way of making tools, especially hand
axes, known as acheulean culture.

The culture of late Middle Palaeolithic:
About 80000 years before present in many parts of World Population started making sophisticated
and specialized tools. At this time hominid exploits the environment and managed to survive in
extremely cold conditions and they also showed many features of modern human cultures.
Late middle Paleolithic was roughly contemporary with Neanderthal period. This period lasted from
80000 to about 40000 year before present.
Tool tradition of this time period is known as Mousterian. Assemblages of this tradition are found
in Europe and western Russia south Asia and north Africa.

Technology used in late Middle Palaeolithic:
These assemblages are not identified by a single tool as Acheulean sites. In fact Mousterian tools
were composite tools, which had several parts. Earlier tools were made in single part from a single
piece of material. For example, spear of Mousterian period might have a wooden shaft, with a stone
point and a bone handle. There was careful preparation of a core in order to struck flakes in a
precise preshaped forms.
There was considerable local variety in Mousterian assemblages. Bored have described 5 types of
general tool making tradition. According to Bored the differences among these assemblages shows
a distinct cultural tradition but other archaeologist says that these were products of a single
culture which occupied different environment and carried different activities.

Eco-Niche:
Europe was densely occupied during Mousterian time. T h o u g h these times were prevailed by
cold environment but the remains of plants and animals suggests that the area could support
abundant life. Archaeologist suggests that probably in midsummer the daylight was around for 16
hours a day. Apart from the areas which were covered with snow all the times Northern Europe
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was having a variety of plants that were adapted to the cold conditions. The environment was
probably like tundra meadow.
Hominids of this time probably took full advantage of high Biomass of this period. Reindeer seems
to be there favorite food. The used traditional hunting tools spears and bolas but bows and arrows,
fish hooks you are still unknown to them.
Adaptation to the cold climates might have included Anatomical changes and is a part of cultural
solutions continued use of Fire is also evident. Caves and rock Shelters was used for systematically
dwellings for the first time, sometimes on a semi-permanent basis. Even in open areas some
groups might have built weather tight centres which day covered with skins. Many scrappers
which was found in the Assembly this suggests that the people of these times were also scrapping
Animal hides. But we are not sure whether they were used as blankets for clothing.
Minutes of this time migrated with the Seasons in order to adapt according to the environment in
summers they travelled North into open tundras and in winters they came south to stay in forest.
But this kind of life serves a small group as camp sites were not large enough to suggest that any
social organisation of a more Complex nature than a band was existed in those Times.
But outside of Europe archaic Homo sapiens were expanding into new ecosystems that are from
Tropical rainforest to sub-arctic regions. Technologies were also develop more specifically aimed
at making use of the local food resources and building various materials, for example in African
rainforest they put more emphasis on tools for working wood as this material was abundantly
available in this area.

Glimmers of modern culture:
Archive populations refining their tools and they were living in new two systems at the same time
some groups seemed to developed modern capacity for self-awareness and symbolic thought. Their
brains were large almost as large as ours, though this trait cannot be directly linked with the
intelligence. On the account of their cultural tradition it may be right to say that they must have
been using some form of speech. But we cannot tell that whether they had a localized speech
Centre in their brains. Some researchers have noted that these hominids had plenty of room in
which to move their tongues if they had tried to speak as the bony shalves had disappeared from
the insides of their lower jaws. Larynix and brain of these hominids were better equipped for speech
than those of other primates.
in some areas they had begin to practice human social customs such as ritual burials. For example
60000 years ago in a cave located in modern day Iraq the child was buried on a bed of flowers,
and at La Chapelle Aux Saints an individual was laid to rest in small grave carved out of Rocky
floor of the cave. This body was surrounded by Quarttz, Jasper and red ocher. Perhaps these were
his personal possessions. Or perhaps they were linked with Belief in after life. But for sure it
carried some kind of symbolic meaning.

The upper Paleolithic:
Up to 40000 years this culture has evolved rather slowly. But the pace of change increased
somewhat during the Mousterian. In the upper Paleolithic Era the people had the technology and
the background of accumulated knowledge which rapidly improved and specialized there tool
making techniques. Now the populations were living in the larger group and they were expecting
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many different environment they also cross the geographical barriers to enter the different
habitable world that is the Americas and Australia.

Technology used in in the upper Paleolithic era:
Tool making tradition in this era was Complex and confusing; the best known sequence of the
upper Paleolithic Era exists in Europe but even there they are poorly worked out except in France.
Later on these traditions spread to other regions, whereas other archaeologist suggests that
technical logical changes were taking place independently at many different places which thereby
increased the cultural diversity throughout the world.
There is a gradual transition from Mousterian to Perigordian in France, at the same time however
another culture appeared in France that did not seem to originate there. This was the Aurignacian
tradition which is having time period from above 33000 to 25000 years before present.
Though its origin and spread is still a mystery but some archaeologist suspect that it may have
been introduced from Middle East. After 18000 years before presents the late Perigordian tradition
was replaced in France by solutrean, origin of Solutrean is not known and it lasted only for 2000
years but this time period saw flint working technique at its peak. Roughly 16000 years ago
Solutrean vanished as mysteriously as it has appeared. This position was replaced by the very
different tools of Megadalenian which lasted until about 10000 years ago and Megadalenian was
intern replaced by so called Mesolithic period or stone age.
Upper Paleolithic assemblages were rich in blades which were long thin flakes with parallel sides.
These blades could have been formed by one:
1. Hammering the chisel like instrument against a stone;
2. Punching vertical slices out of a rock with a long pointed tool which steadied against the
tool maker's chest.
3. Traditional stone against stone percussion flaking.
These blades were of standardized shapes and with a little retouching or modification they could
easily be made into other specialized tools. For example borers, its share Point were probably used
to drill holes in wood, shell, bone or skins. These assemblages also contained backed blades, who
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is one edge was purposely dulled and the sharpened one was useful in general cutting and
scrapping. For the first time bows and arrows appears in this period. They fixed shouldered points
to arrows and spears for fighting and hunting purposes.
Apart from these blade tools, about paleolithic assemblages contained tools made of bones and
antlers such as barbed fish hooks, harpoon heads and needles. This tools was not only a efficient
tools but also throws light on the artistic talent of their makers.

Econiche of European upper Palaeolithic populations:
Due to somewhat advanced tool Technology, upper Paleolithic people were able to use food
resources more efficiently. The occupied the same regions of Tundra and forest ecosystem in which
Mousterian people had lived. The more number of upper Palaeolithic sites suggest that upper
Paleolithic people successfully adapted to extreme cold conditions which in turn increased their
population density. They had more settled existence and large groups this suggests that day people
may had some form of political authority, this theory is borne out buy evidences that some people
were buried with greater ceremony than others.
Upper Paleolithic peoples of Europe continue to rely on tundra and forest games. There are no
evidences of domesticating of Herds. Capturing game in this period was more effective done the
earlier periods. They had Spears throwers; bow and arrow will increased accuracy. Various types
of traps, pitfalls and enclosures are depicted in cave drawings along with fishing improved by the
invention of harpoon and primitive fishhooks.
For the first time humans seems to have a significant effect on the environment, increasing use of
large-game animals like mammoths may have contributed to their extinction although climate
change must have payed a part in their extinction. There are evidences of intentional forest fires
by the human as they must have made it easier to sight and trap the game.

Art By upper Paleolithic people:
Extra ordinary quality artwork was created by these people as the improved hunting and gathering
techniques must have provided them with enough free time to execute these artworks. During
Magdalenian period especially in France and Spain engraved bone, low relief clay sculptures, cave
drawings reached a peak of sophistication. Some of the realistic representation of game animals
might have been used repeatedly in rituals designed to encourage the success of The Hunt, cure
sickness, or to celebrate the onset of spring. Many pregnant women are shown maybe as a symbol
of fertility. Many others signs such as dots, rectangles barbed lines might have symbolized males.
Moreover some marks maybe attempted to keep track of time, distance, or quantity. Consistencies
in the location of various animals in the cave paintings suggests that whatever the explanation, it
was intentional and orderly rather than random.

Migration to the new world:
In the late Paleolithic time humans apparently has existed too cold by using warm clothing and
shoes and by living in heated dwellings in Siberia. Due to their successful adaptation to this
environment they may have increasing population beyond ability of the area to support them so
they must have begun to migrate in to previously untapped ecosystems of Beringia, the landmass
that connected Eastern Siberia and western Alaska.
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Alaska and Yukon were probably even richer in plant and animal life then Siberia. This area was
dotted with streams, lakes and a variety of forest grassland and tundra ecosystem.

The Mesolithic culture:
Between Paleolithic age and beginning of Neolithic age there was a transitional period which is
named by archaeologists Mesolithic age. Mesolithic age is not clearly defined in all areas of the
world. There are evidences of mesolithic age in Europe, near east and North America. Mesolithic
age coincided with time period that followed the Retreat of last glaciation almost 10000 years ago.
As post Pleistocene warming came so came the trend of attention of animals that had lived in
tundras in most of the Europe. These tundras were gradually replaced with modern temperate
forests, which in turn supported a larger number of different species but the density of each
species was lesser than the Pleistocene period.
These smaller and less abundant game animals caused people to live and hunt in small groups
along with use of new weapons and tools. The resources of food were exploited more efficiently.
Mesolithic adaptations ultimately lead to domestication of plants and animals in near east Mexico
and probably China. As end of mesolithic age is marked traditionally by beginning of food
production so its length varies in different part of world. Europe provides the best suited material
to study mesolithic age, in fact the mesolithic was originally used to describe the European
remains from the end of Magdalenian or "reindeer period" about 10000 years ago and until the
adaptation of agriculture about 6000 years ago.
European mesolithic people hunted elk, wild pig, small mammals like cat etc. They also relied on
fish and shellfish from fresh and saltwater. Their tools what different from tools of paleolithic age.
They used small blades less than an inch long called as microliths, for using them as tips and
barbs for arrows. They were well suited to hunt small game of this time. Flint and polished stone
adzes used for breaking earth and chopping trees, bone headed spears and harpoons were
amongst other tools. Mesolithic people lived in very specific econiches as suggested by various
artifacts left by these people.

North America the mesolithic age has been divided into two parts:
1. The desert tradition, it evolved 9000 years ago in western arid regions of North America
and lasted until European contact.
2. The Archaiac tradition of the Eastern Woodlands started about 9000 years ago and lasted
until about 4000 to 3000 years ago.
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UPSC -Paleolithic and Mesolithic
The culture of late Middle Palaeolithic:
About 80000 years before present in many parts of World Population started making sophisticated
and specialized tools. At this time hominid exploits the environment and managed to survive in
extremely cold conditions and they also showed many features of modern human cultures.
Late middle Paleolithic was roughly contemporary with Neanderthal period. This period lasted from
80000 to about 40000 year before present.
Tool tradition of this time period is known as Mousterian. Assemblages of this tradition are found
in Europe and western Russia south Asia and north Africa.

Technology used in late Middle Palaeolithic:
These assemblages are not identified by a single tool as Acheulean sites. In fact Mousterian tools
were composite tools, which had several parts. Earlier tools were made in single part from a single
piece of material. For example, spear of Mousterian period might have a wooden shaft, with a stone
point and a bone handle. There was careful preparation of a core in order to struck flakes in a
precise preshaped forms.
There was considerable local variety in Mousterian assemblages. Bored have described 5 types of
general tool making tradition. According to Bored the differences among these assemblages shows
a distinct cultural tradition but other archaeologist says that these were products of a single
culture which occupied different environment and carried different activities.

Eco-Niche:
Europe was densely occupied during Mousterian time. T h o u g h these times were prevailed by
cold environment but the remains of plants and animals suggests that the area could support
abundant life. Archaeologist suggests that probably in midsummer the daylight was around for 16
hours a day. Apart from the areas which were covered with snow all the times Northern Europe
was having a variety of plants that were adapted to the cold conditions. The environment was
probably like tundra meadow.
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Hominids of this time probably took full advantage of high Biomass of this period. Reindeer seems
to be there favorite food. The used traditional hunting tools spears and bolas but bows and arrows,
fish hooks you are still unknown to them.
Adaptation to the cold climates might have included Anatomical changes and is a part of cultural
solutions continued use of Fire is also evident. Caves and rock Shelters was used for systematically
dwellings for the first time, sometimes on a semi-permanent basis. Even in open areas some
groups might have built weather tight centres which day covered with skins. Many scrappers
which was found in the Assembly this suggests that the people of these times were also scrapping
Animal hides. But we are not sure whether they were used as blankets for clothing.
Minutes of this time migrated with the Seasons in order to adapt according to the environment in
summers they travelled North into open tundras and in winters they came south to stay in forest.
But this kind of life serves a small group as camp sites were not large enough to suggest that any
social organisation of a more Complex nature than a band was existed in those Times.
But outside of Europe archaic Homo sapiens were expanding into new ecosystems that are from
Tropical rainforest to sub-arctic regions. Technologies were also develop more specifically aimed
at making use of the local food resources and building various materials, for example in African
rainforest they put more emphasis on tools for working wood as this material was abundantly
available in this area.

Glimmers of modern culture:
Archive populations refining their tools and they were living in new two systems at the same time
some groups seemed to developed modern capacity for self-awareness and symbolic thought. Their
brains were large almost as large as ours, though this trait cannot be directly linked with the
intelligence. On the account of their cultural tradition it may be right to say that they must have
been using some form of speech. But we cannot tell that whether they had a localized speech
Centre in their brains. Some researchers have noted that these hominids had plenty of room in
which to move their tongues if they had tried to speak as the bony shalves had disappeared from
the insides of their lower jaws. Larynix and brain of these hominids were better equipped for speech
than those of other primates.
in some areas they had begin to practice human social customs such as ritual burials. For example
60000 years ago in a cave located in modern day Iraq the child was buried on a bed of flowers,
and at La Chapelle Aux Saints an individual was laid to rest in small grave carved out of Rocky
floor of the cave. This body was surrounded by Quarttz, Jasper and red ocher. Perhaps these were
his personal possessions. Or perhaps they were linked with Belief in after life. But for sure it
carried some kind of symbolic meaning.

The upper Paleolithic:
Up to 40000 years this culture has evolved rather slowly. But the pace of change increased
somewhat during the Mousterian. In the upper Paleolithic Era the people had the technology and
the background of accumulated knowledge which rapidly improved and specialized there tool
making techniques. Now the populations were living in the larger group and they were expecting
many different environment they also cross the geographical barriers to enter the different
habitable world that is the Americas and Australia.
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Technology used in in the upper Paleolithic era:
Tool making tradition in this era was Complex and confusing; the best known sequence of the
upper Paleolithic Era exists in Europe but even there they are poorly worked out except in France.
Later on these traditions spread to other regions, whereas other archaeologist suggests that
technical logical changes were taking place independently at many different places which thereby
increased the cultural diversity throughout the world.
There is a gradual transition from Mousterian to Perigordian in France, at the same time however
another culture appeared in France that did not seem to originate there. This was the Aurignacian
tradition which is having time period from above 33000 to 25000 years before present.
Though its origin and spread is still a mystery but some archaeologist suspect that it may have
been introduced from Middle East. After 18000 years before presents the late Perigordian tradition
was replaced in France by solutrean, origin of Solutrean is not known and it lasted only for 2000
years but this time period saw flint working technique at its peak. Roughly 16000 years ago
Solutrean vanished as mysteriously as it has appeared. This position was replaced by the very
different tools of Megadalenian which lasted until about 10000 years ago and Megadalenian was
intern replaced by so called Mesolithic period or stone age.
Upper Paleolithic assemblages were rich in blades which were long thin flakes with parallel sides.
These blades could have been formed by one:
1. Hammering the chisel like instrument against a stone;
2. Punching vertical slices out of a rock with a long pointed tool which steadied against the
tool maker's chest.
3. Traditional stone against stone percussion flaking.
These blades were of standardized shapes and with a little retouching or modification they could
easily be made into other specialized tools. For example borers, its share Point were probably used
to drill holes in wood, shell, bone or skins. These assemblages also contained backed blades, who
is one edge was purposely dulled and the sharpened one was useful in general cutting and
scrapping. For the first time bows and arrows appears in this period. They fixed shouldered points
to arrows and spears for fighting and hunting purposes.
Apart from these blade tools, about paleolithic assemblages contained tools made of bones and
antlers such as barbed fish hooks, harpoon heads and needles. This tools was not only a efficient
tools but also throws light on the artistic talent of their makers.

Econiche of European upper Palaeolithic populations:
Due to somewhat advanced tool Technology, upper Paleolithic people were able to use food
resources more efficiently. The occupied the same regions of Tundra and forest ecosystem in which
Mousterian people had lived. The more number of upper Palaeolithic sites suggest that upper
Paleolithic people successfully adapted to extreme cold conditions which in turn increased their
population density. They had more settled existence and large groups this suggests that day people
may had some form of political authority, this theory is borne out buy evidences that some people
were buried with greater ceremony than others.
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Upper Paleolithic peoples of Europe continue to rely on tundra and forest games. There are no
evidences of domesticating of Herds. Capturing game in this period was more effective done the
earlier periods. They had Spears throwers; bow and arrow will increased accuracy. Various types
of traps, pitfalls and enclosures are depicted in cave drawings along with fishing improved by the
invention of harpoon and primitive fishhooks.
For the first time humans seems to have a significant effect on the environment, increasing use of
large-game animals like mammoths may have contributed to their extinction although climate
change must have payed a part in their extinction. There are evidences of intentional forest fires
by the human as they must have made it easier to sight and trap the game.

Art By upper Paleolithic people:
Extra ordinary quality artwork was created by these people as the improved hunting and gathering
techniques must have provided them with enough free time to execute these artworks. During
Magdalenian period especially in France and Spain engraved bone, low relief clay sculptures, cave
drawings reached a peak of sophistication. Some of the realistic representation of game animals
might have been used repeatedly in rituals designed to encourage the success of The Hunt, cure
sickness, or to celebrate the onset of spring. Many pregnant women are shown maybe as a symbol
of fertility. Many others signs such as dots, rectangles barbed lines might have symbolized males.
Moreover some marks maybe attempted to keep track of time, distance, or quantity. Consistencies
in the location of various animals in the cave paintings suggests that whatever the explanation, it
was intentional and orderly rather than random.

Migration to the new world:
In the late Paleolithic time humans apparently has existed too cold by using warm clothing and
shoes and by living in heated dwellings in Siberia. Due to their successful adaptation to this
environment they may have increasing population beyond ability of the area to support them so
they must have begun to migrate in to previously untapped ecosystems of Beringia, the landmass
that connected Eastern Siberia and western Alaska.
Alaska and Yukon were probably even richer in plant and animal life then Siberia. This area was
dotted with streams, lakes and a variety of forest grassland and tundra ecosystem.
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The Mesolithic culture:
Between Paleolithic age and beginning of Neolithic age there was a transitional period which is
named by archaeologists Mesolithic age. Mesolithic age is not clearly defined in all areas of the
world. There are evidences of mesolithic age in Europe, near east and North America. Mesolithic
age coincided with time period that followed the Retreat of last glaciation almost 10000 years ago.
As post Pleistocene warming came so came the trend of attention of animals that had lived in
tundras in most of the Europe. These tundras were gradually replaced with modern temperate
forests, which in turn supported a larger number of different species but the density of each
species was lesser than the Pleistocene period.
These smaller and less abundant game animals caused people to live and hunt in small groups
along with use of new weapons and tools. The resources of food were exploited more efficiently.
Mesolithic adaptations ultimately lead to domestication of plants and animals in near east Mexico
and probably China. As end of mesolithic age is marked traditionally by beginning of food
production so its length varies in different part of world. Europe provides the best suited material
to study mesolithic age, in fact the mesolithic was originally used to describe the European
remains from the end of Magdalenian or "reindeer period" about 10000 years ago and until the
adaptation of agriculture about 6000 years ago.
European mesolithic people hunted elk, wild pig, small mammals like cat etc. They also relied on
fish and shellfish from fresh and saltwater. Their tools what different from tools of paleolithic age.
They used small blades less than an inch long called as microliths, for using them as tips and
barbs for arrows. They were well suited to hunt small game of this time. Flint and polished stone
adzes used for breaking earth and chopping trees, bone headed spears and harpoons were
amongst other tools. Mesolithic people lived in very specific econiches as suggested by various
artifacts left by these people.

North America the mesolithic age has been divided into two parts:
1. The desert tradition, it evolved 9000 years ago in western arid regions of North America
and lasted until European contact.
2. The Archaiac tradition of the Eastern Woodlands started about 9000 years ago and lasted
until about 4000 to 3000 years ago
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UPSC - General Features of Neolithic
Revolution
The Neolithic Culture:
Domestication of animals and plants is often attributed to Neolithic revolution. Neolithic revolution
is used to described change from hunting gathering economy to an economy based on farming and
the Technologies that included polished stone tools pottery, and weaving.
According to Scholars the Neolithic evolution is as important as industrial revolution or maybe
more than that because without agriculture there would never have been an industrial revolution
in first place.

But using the word "revolution" misleads because industrial revolution took around hundred years
where is Neolithic revolution took almost 3000 to 4000 years. Where is Industrial Revolution can
be attributed with inventions such as steam engine, but on the other hand domestication of plants
and animals cannot be considered as invention. Infact it was a very slow and gradual process in
which humans according to their needs and requirements manipulated the traits of animals and
plans for their advantage.
The term Neolithic was coined by Sir John Lubbock in 1865 in his book Prehistoric Times to denote
an Age in which the stone implements were more varied and skilfully made and often polished.
V. Gordon Childe defined the Neolithic-Chalcolithic culture as a self-sufficient food producing
economy. M.C. Burkitt further outlined some characteristic features for the Neolithic culture such
as the practice of agriculture, domestication of animals in terms of economic life and grinding and
polishing of stone tools, and also manufacture of pottery in terms of technology. These concepts
have been modified time to time with new research and archaeological evidence found at different
sites all over the world.
The Neolithic or New Stone Age denotes to a stage of human culture following the Palaeolithic and
Mesolithic periods and is characterized by the use of polished stone implements, development of
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permanent dwellings, cultural advances such as pottery making, domestication of animals and
plants, the cultivation of grain and fruit trees, and weaving.
The change in the economic mode and life style from hunting/gathering/foraging to primitive
farming appeared so abruptly that this overall change in human life is often referred as the
“Neolithic Revolution”. Slowly in course of time, the later Neolithic periods with the discovery of
smelting and the creation of copper tools have been identified as Chalcolithic period and then,
cultures with bronze artefacts have been given the name or coined as Bronze Age.
These developed periods with invention of different metals with developed agriculture and farming
activities led to the emergence of more complex societies. All of these complex societies emerged
in the fertile valleys of different river located in different parts of the globe.
Some of these early groups settled in the fertile valleys of the Nile, Tigris-Euphrates, Yellow, and
Indus Rivers. These settlements with surplus agricultural product and trade subsequently
resulted in the rise of the great civilizations in Egypt, Mesopotamia, China, and India.
Some of the early centers where early domestication of plants and animals has been recorded are:
1. In West Asian context, several early Neolithic sites have been identified at Jericho and Ain
Ghazal in Jordan, Tepe Guran and Ali Kosh in Iran, Catal Huyuk in Turkey, and Cayonu
in north Syria which revealed evidence of early agriculture of wheat and barley and
domesticated animals such as sheep and goats.
2. In Southeast Asian context, excavations at the Spirit Cave in Thailand revealed plants
remains of almond, pepper, cucumber, betel nut, beans, and peas, however, it is yet to
confirm whether all of them were cultivated.
3. In East Asian context, south China has revealed evidence of rice cultivation and the
domestication of water buffalo, dog, and pig.
4. In South American context, the people of Mexico were growing corn, beans, squash,
gourds, avocados, and chilli pepper, and were domesticating turkeys, dogs, and
honeybees.
5. In sub-Saharan African context, the cultivation of finger millet, sorghum, rice, teff, and
yams, and the domestication of sheep, goats, and cattle have been recorded.
6. In South Asian context, Mehrgarh has yielded evidence of barley and wheat cultivation,
and cattle, sheep, and goat domestication. Recent excavations at the site of Lahuradeva in
Uttar Pradesh have brought to light early dates for rice cultivation in India.

Comparison between hunter-gatherers and
farmers
The table below indicates the basic differences between hunter-gatherers and farmers.
Hunter-gatherers

Farmers

Hunting gathering economy, economy based on wild Economy based on domesticated crops and
resources
animals
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Sedentary (some accumulation of
possessions, esp. pottery, in permanent
dwellings)

Low population density

High population density

Overall stability of groups

Expansion necessary due to population
increase

Relatively little impact on environment

Clearance of land for arable farming;
impact of livestock (use of ground
Stone axes and fire in clearance)

Sparse archaeological record

Archaeological imprint on landscape

(campsites, rock shelters, debitage

(settlements, boundaries, monuments)

scatters)
The term ‘Neolithic Revolution’ was introduced by V. Gordon Childe in 1936. The Neolithic
revolution led to several changes in human societies which include the creation of cities and
permanent dwellings, food storage and granaries, pottery making, labour specialization, sense of
personal property, more complex hierarchical social structures, non-agricultural crafts
specialisations, trade and barter systems, etc. From being nomads before the onset of agriculture,
human adopted the sedentary life style relying on domestications of plants and animals for their
survival. Here we shall discuss some of the features of Neolithic Revolution.

Domestications of Plants
The human evolution in the last 10,000 years BP, which is geologically termed as the Holocene
period, witnesses a revolutionary change in the history of human being. During this time, early
man acquired slowly the knowledge of taming and bringing several animals and plants under their
control, which finally lead to the early domestication process.
Domestication simply means ‘to bring plants/animals under human control, to tame’. It is an
evolutionary process during which many behavioural traits have changed from the wild types to
the existing domesticated populations. The grains of wild varieties of plants like wheat, barley, rice
etc. usually fall on the ground before maturation which makes difficulties for harvesting. With the
beginning of farming and irrigation, these plants lost many of their wild characters. Yields
gradually increased with intense care of the early farmers. The Neolithic farmers selected those
varieties which could retain the seeds longer for mature harvesting.
Agriculture refers to a series of discoveries involving the domestication, culture, and management
of plants and animals. Agriculture was adopted repeatedly and independently in various parts of
the world after the retreat of the Pleistocene ice around 12,000 years ago.
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The precise origin of the first centre of agriculture is unknown. The earliest evidence of agricultural
development occurs in the area known as the Fertile Crescent (present day Iraq, Syria, Lebanon,
Israel). Agriculture also developed in other areas such as China and Meso-America but at a later
date. The precise push to develop agriculture is not clear but a number of reasons have been
speculated. Different plants were cultivated in different areas by the early Neolithic people, i.e.
wheat and barley Southwest Asia, rice in East, South and Southeast Asia, maize in America and
sorghum and millet in Africa.

Centres of Agricultural Origin: Single or Multiple?
The hunter-gatherers of the Near East (Fertile Crescent) were probably the first to adopt an
agricultural lifestyle around 8500 B.C., based upon the cereals barley and wheat and on
domesticated goats and sheep. They were followed by the maize-cultivators of Central Mexico
around 8000 B.C. and the rice producers along the Yangtze River around 7500 B.C. Recent genetic
research has indicated that multiple domestications of the same wild plants and animals probably
have occurred more often than previously believed. For instance, it has been shown that apart
from in the Near East, the goat was independently domesticated in the Indus Valley whereas cattle
were domesticated both in the Near East and in East Asia. In Europe, agricultural practices were
adopted only after the spread of domesticated plants and animals from the Near East.

Map of the world showing approximate centers of origin of agriculture and its spread in prehistory,
i.e. eastern USA (4000–3000 BP), Central Mexico (5000–4000 BP), Northern South America (5000–
4000 BP), sub-Saharan Africa (5000–4000 BP, exact location unknown), the Fertile Crescent
(11000 BP), the Yangtze and Yellow River basins (9000 BP) and the New Guinea Highlands (9000–
6000 BP).
In a review published in the journal Science on the expansions of the farmers to different parts of
the world, Jared Diamond and Peter Bellwood show intimate connections of agricultural origins
with language spread and dispersals. They discussed the possible dispersal routes of
Neolithic/formative cultures worldwide.
According to them, until the end of the Pleistocene, all people on all continents lived as huntergatherers and subsequently at different times between about 8500 and 2500 B.C., food production
based on domestication of relatively few wild plants and animal species arose independently in
different homelands of agriculture and herding, scattered over all inhabited continents except
Australia.
As food production was advantages to farmers compared with hunter-gatherers living outside
those homelands, it triggered outward dispersals of farming populations, bearing their languages
and lifestyles.
Archaeological map of agricultural origin and spread of Neolithic cultures around the
world
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Causes of Domestications of Plants
Several hypotheses are made for explaining the causes of domestications of plants which is the
basis of Neolithic Revolution. V Gordon Childe in 1952 suggested that environmental changes at
the end of the Pleistocene were the impetus towards food production and argued that about 10,000
years ago, the climate in parts of West Asia became drier due to a northward shift of the summer
rains. This drying up led to a concentration of people, plants, and animals close to water resources
such as rivers and oases. This enforced closeness eventually led to new relationships of
dependence between humans, plants, and animals, resulting in domestication.
Subsequently the theory of Gordon Childe was questioned by Robert J. Braidwood in 1960.
Braidwood opined that the environmental changes had occurred within the Pleistocene as well and
had not led to agriculture. According to him, domestication took place in certain nuclear zones,
which supported a variety of wild plants and animals that had the potential for domestication. In
such areas, domestication was the natural outcome of human experimentation and people getting
to know their environment better.
Further, the theory of Braidwood was criticized by Lewis R. Binford in 1968 who emphasized on
the external demographic stress and argued that at the end of the Pleistocene era, as a result of a
rise in sea levels, people living along the coasts migrated to less populated inland areas. This upset
the people-food equilibrium in inland areas and gave an impetus to the search for new strategies
to increase food supplies.
According to Kent Flannery, the event that might have led to the beginnings of food production is
the process of food production itself and the adaptive advantages of plant and animal
domestication over foraging and hunting. He distinguished two types of food procurement systems,
i.e. negative and positive feedback food procurement systems.
Negative feedback food procurement systems involve a balanced exploitation and use of various
food resources within an area and discourage any change. Positive feedback systems are those in
which the productivity of resources actually increases as a result of human interference and
exploitation.
Considering the variety in ecology and resources in the various centers of early plant and animal
domestication, it is very possible that different factors may have been involved in different parts of
the world.

Model of David Harris on the Origin of Agriculture
David Harris presents a model of a transition from hunting gathering stage to agriculture in four
stages.
1. The first stage involves wild plant-food procurement by the hunter-gatherers, who
occasionally burn the vegetation; gather and protect useful plants and fruits and thereby
reduce competition between plants and disturb the soil. In this stage, human energy and
input is minimal and the environment in neither affected in large scale nor dramatically
changed. This kind of wild plant-food procurement-economy marks a departure from even
more primitive stages of hunting life style. This period was the initial stage.
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2. The next stage is characterised by wild plant-food production with some tillage which can
be considered as an important step towards agriculture. Maintenance of plant populations
in wild form was done in terms of both planting; sowing and weeding of wild plants. Men
propagated seeds from some selected plants with desirable characteristics in new habitats
and after harvesting, some of the seeds were stored for future use.
3. Cultivation with systematic tillage characterises the third stage in which the land was
cleared and food-producing activities such as sowing, weeding, propagation of plants, etc.
were carried out in large scale and intensely. Significant morphological and genetic
changes occurred in the plants due to intense care. Due to care, quantity of seeds
increased which led to surplus production. This could afford a good number of human
populations in terms of food people could stay in one place leading to sedentary
settlement.
4. The final stage is described in terms of development of new technology for food production
which is highly energy intensive. Men started selective cultivation of plants, which means
they selected the plants which were more productive. New genotypes eventually appeared
that serve human needs more efficiently marks this energy intensive stage.

Source Material for Studying Ancient Agriculture
It will be pertinent here to discuss the basis of our study of ancient agriculture. What are the
source materials? Archaeobotany is the study of the preserved seeds, fruits, nutshells, and other
plant macrofossils found in archaeological context which hints us about the ancient human plant
use. It is the analysis and interpretation of the remains of ancient plants recovered from the
archaeological record such as macrofossil and microfossils. Macrofossils are the plant parts such
as seeds, nutshells, and stems, preserved in the archaeological records which are clearly visible to
the naked eyes whereas the plant microfossils such as pollen which contains the male gametes of
seed-producing plants and phytoliths which are the silica structures formed in the cells of many
plants are other important source of data. By studying these plant remains, archaeo-botanist
identifies wild and domestic variety of plants and reconstruct ancient agricultural pattern.
Archaeobotanists are involved in the identification and interpretation of all kinds of plant remains
found on archaeological sites. Remains range from tiny microscopic pollen to larger fragments of
charcoal, seeds, fruits and nuts. The identification of these materials can provide a general picture
of the role of plants in ancient diets as well as environmental information. Flotation is done for
obtaining seeds and other organic materials from soil by using liquids.

Domestication of Animals
Another important aspect of the Neolithic revolution is that at this stage people began to
domesticate or tame animals they were hunting previously. They herded these animals and kept
in rough enclosures where grasslands are available. The size, temperament, diet, mating patterns,
and life span of animals were factors in the desire and success in the domestications of animals.
These animals formed a large source of protein and food in these Neolithic communities. Animals
such as cows and goats provided milk which is a rich source of protein. Some of the animals have
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the ability to as a work in ploughing as well as a food sources which were important factors for
this selection. Certain animals provided materials like leather, wool, hides, and fertilizer. Some of
the earliest domesticated animals include dogs (about 15,000 years ago) sheep, goats, cows, and
pigs.

Morphological Change in Plant and Animals with
domestication
With domestications certain morphological changes occurred. Early domesticated animals became
smaller than their wild counterparts, however, at later stage, when conditions of feeding and
breeding reach an optimal level, their size increased. The face becomes shorter in relation to the
cranium, teeth become smaller, some teeth disappeared, and size of the horn got reduced.
Domestication also leads to a shortening of the animal's hair and changes in its coloration.
However, these markers of domestication vary between species. The horns of domesticated sheep
and goats differ in several respects from those of their wild ancestors, domesticated pigs have
smaller teeth, and domesticated cattle are generally smaller than their wild ancestor.
Many changes occurred morphologically in the animals during domestication such as body size,
horn size, etc. These animals were manipulated through restriction of their mobility, selective
hunting, protection from predators etc. Compared to the large number of animals existed in planet,
only a few animals were domesticated. In his book Guns, Germs, and Steel, Jared Diamond lists
a set of criteria which were to be meet before an animal could be domesticated such as the animals
which have quick sexual maturity, be able to bred in captivity, be less aggressive and not
dangerous to humans etc.
In case of plants like wheat and barley, important morphological changes are a relatively large
seed size, a thinner seed coat, and packaging in compact clusters at the end of stalks.

Surplus Food Grain, Storage and Trade
As agricultural products increased, there was the need for storing the yields which could be used
for the next few months and moreover to keep some grain as seeds for the next agriculture. If there
was more surplus food, those could be given to another person or group in exchange of other
material, known as barter system.
With more perfection of agricultural techniques, early farmers were benefited with surplus grains
which needed storage. Contrast to the hunter gatherers who could not easily store food for long
due to their migratory lifestyle, early farmers with a sedentary dwelling could store their surplus
grain. This resulted in the development of granaries that allowed them to store their seeds longer.
So with surplus food grains and food security, the population expanded and large populations
could be sustained. This benefit of farming led the community to sustain during drought or
flooding or any other natural calamity. Moreover, these surpluses could also be exchanged with
other communities marking the early beginnings of trade.
Slowly society developed with the surplus food supply which can be considered as the most
significant pre-condition for the emergence and development of cities. Because of these
developments, Neolithic period can be considered as one of the major turning points in human
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history. The use of agriculture allowed humans to develop permanent settlements, social classes,
and new technologies.

Technological Achievements
New technologies developed in response to the need for better tools and weapons to go along with
the new way of living. Neolithic people started making tool for their agricultural purpose and
eventually developed metal technologies to shape their requirements. Neolithic revolution
happened in several places of the world, differently and independently. Pottery appeared later than
agriculture the Near East, however, in Japan, pottery developed much before agriculture.
Invention of pottery is one of the significant aspects of Neolithic culture. The wheel is not only the
basis for the mechanical and transportation revolution but is involved with the technologies of
ceramics and spinning.
From Neolithic period onwards, man started making ground and polished stone tools which are
also referred to by the general term Celt. These axes and adzes were probably used to cut trees
and bashes in order to clear land for agricultural use. The pointed variety of celt might have been
used as a plough or hoe. In all probability, apart from clearing ground, many of these tools were
also used for tilling the soil. The ring stones found at a number of sites could have been used as
a weight in a digging stick by passing a thick wooden shaft through the hole.
The development of sedentary settlements accelerated the pace of technological development which
were directly connected to agriculture, including plows, implements, techniques of seed selection,
and irrigation.

Increased Disease
Another significant feature of the Neolithic revolution is the increase of disease among the early
farmers. Disease spread more rapidly during this period than hunter-gathering stage. Inadequate
sanitary practices and the domestication of animals were probably the main causes of this problem
of deaths and sickness due to the increase of disease, probably the diseases jumped from the
animal to the human population. The diseases like influenza, smallpox, and measles etc. spread
from animals to humans. However, in the process of natural selection, the humans built up
immunities to the diseases. Some other diseases are malaria, tuberculosis, influenza etc.
Research of nutrition and disease based on an analysis of human bones suggest that huntergatherers had a high-protein diet, one that was more varied, balanced, and healthy compared to
that of early farmers, whose diet tended to be high in carbohydrates, with an emphasis on cereals
or root crops. Paleo-pathology, the study of ancient disease explains the high incidence of disease
reflected in the bones of certain early farming communities.

Demographic Changes and Social
Transformations
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Neolithic revolution brought demographic changes to the early societies. The food production
supports higher populations and due to collaborative efforts of the family members agricultural
products increased. As man settled down at one place, they could afford more children and family
expanded.
There were certain social transformations happened in the early societies in terms of grouping at
various organizational level such as families, chiefdoms and finally states. Social stratification /
hierarchy are another important aspect which grew side by side. The food producers became
farmers, craft specialised persons formed craftsmen’s groups, religious elites possessed the
priesthoods, hereditary rulers became kings, slavery and gender discrimination started and
further warfare and trade, law and defence mechanism formed. With the development of state,
political (territory-based) institutions, organized religion, urban/administrative centres,
hierarchical system of classes, division and specialization of labour, technological development
and trade and at a later stage writing emerged.
The Neolithic Revolution is not only important for developments in social organization and
technology but also include an increased tendency to live in permanent or semi-permanent
settlements.
Now let us see some important areas where Neolithic culture started considerably early to
understand the features of Neolithic revolution. There are some important sites which help in
understanding Neolithic revolution, such as Mehrgarh in South Asia, Catal Huyuk in Anatolia, i.e.
modern Turkey, Jericho in Jordan Valley, Palestine, etc.

Evidence from Mehrgarh
To understand the Neolithic Revolution, it will be interesting to discuss the evidence from the site
of Mehrgarh which is located on the Bolan river, a tributary of the Indus, at the eastern edge of
the Baluchistan plateau overlooking the Indus plain. Excavations at Mehrgarh by the French
Archaeological Mission to Pakistan, under the direction of Jean-Francois Jarrige since 1974, have
revealed excellent evidence of technology, economy, material culture and social organization of the
pioneering farmers of South Asia. There are several Neolithic settlements like Rana Ghundai and
Kili Ghul Mohammad in the hilly terrain of Baluchistan dated to fourth millennium BCE. The site
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has not only pushed back the antiquity of settled village life in the subcontinent to the seventh
millennium B.C. but also provided ample evidence with rich archaeological record the origin and
development of early farming communities leading to the great Harappan Civilisation for
understanding the features of Neolithic revolution in true sense.
The chronology of the site has been divided into eight periods which are discussed in tabulated
form below:
Period The earliest, dated from ca. 6,000 B.C. to 4,400 B.C., is characterized by polished stone
IA
tools, microliths and bone tools. The subsistence economy in this period was combination
of hunting, stock-breeding and plant cultivation. The domesticated animals comprise
cattle, sheep, goat and water buffalo while the cultivated plants comprise several varieties
of wheat and barley. The houses were made of mud and mud-bricks. Multiple rooms
without doors might have been used for storage purpose. The dead were buried under the
floors of the houses where people lived. Necklaces of microbeads of steatite along with
beads of turquoise, lapis lazuli and sea shell, stone axes and microliths have also been
found in the graves. As this period was devoid of pottery, it has been termed as Pre-Pottery
Neolithic period. The presence of beads of several materials, not available locally, suggests
long distance trade.
Period Period IB witnessed the appearance of pottery. With the passage of time, agriculture
IB
dominated the economic condition over hunting.
Period Period II, dated to later part of the fifth millennium BCE, is
II
technology. The pottery of sub-period IIA is handmade, basket-impressed coarse ware, of
which the quality improved in sub-period IIB and in sub-period IIC wheel-made pottery
first appeared. The potteries of buff to reddish colour were painted in black pigment with
simple straight and curved lines, rows of dots and criss-crosses. The vessel shapes
included bowls and globular pots. Discovery of a copper ring and a bead show the
emergence of metal technology. Terracotta human figurines and bangles first appeared
from this stage. Appearance of a new variety of barley, which can be grown only in irrigated
fields, suggests improvement in farming technology. The presence of cotton seeds suggests
the possibility of the use of this fibre for textile manufacture.
Period In Period III the size of the settlement increased. The ceramic industry developed, the
III
vessels were decorated with paintings of birds and animals as well as geometric designs.
Evidence of stone bead manufacture and copper smelting were found at the site.
Architectural remains include a large granary with multiple rectangular cells, much larger
than the granaries of the preceding periods.
Period Period IV is marked by the emergence of Multicolored pottery with a tall goblet with wide
IV
mouth and a pedestal base as a new shape. There is evidence of extensive use of timber
in the construction of houses, of female terracotta figurines with pendulous breasts and
of stamped seals of terracotta and bone. The appearance of seals, including
compartmented ones, in terracotta and stone indicates the emergence of commercial
transactions.
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Period Period V was short-lived and is characterized by a marked decline in polychrome
V
decoration on pottery.

Period Period VI, belonging to the first quarter of the third millennium B.C., witnessed an
VI
explosion in pottery styles and the first evidence of pottery kilns. Pipal leaf and humped
bull designs appear on pottery which anticipates Harappan motifs. Similarly, terracotta
figurines also witnessed proliferation. The female figurines show elaborate hairdos.
Period Period VII can be dated to the middle of the third millennium B.C. on the basis of ceramic
VII
similarities with sites in the Indus Valley and Afghanistan which is marked by the richness
and variety of terracotta figurines. The evidence of a very large mud-brick platform signifies
the emergence of monumental architecture.
Period The last occupation during period VIII is represented by some structures, graves, semiVIII
precious stone beads and a bronze shaft hole axe.

Early Farmers of Western Asia
The Western Asian region embraces Palestine, Syria, Turkey, Iraq, the Caspian basin and the
adjoining regions of Iran. Archaeologists have identified the earliest farming village settlements in
these areas. Farming began in Palestine, Syria and Turkey in the ninth-eighth millennium B.C.
There are a number of sites which demonstrate settled communities of farmers in West Asia. In
Western Asia crop cultivation and domestication of animals are inter-related at certain sites
whereas in some regions agriculture came before the domestication of animals.
The Fertile Crescent, the wide belt of Southwest Asia which includes Southern Turkey, Palestine,
Lebanon and North Iraq was one of the important areas where Neolithic farming practice
originated. Wild wheat and barley were commonly collected by the local dwellers and these formed
an important part of the hunter-gatherers in these areas. Subsequently early agriculture started
in these areas. The site of Catal-Huyuk in Southern Turkey is one of the most important sites in
this region demonstrating early Neolithic period.

In the Levant area, the chronology can be
reconstructed as:
(1) Epi-Palaeolithic groups such as the Kebaran and Natufian which are approximately 12,500 BC
to 10,000 BC with increasingly intensive hunting, gathering, and cultivation of wild plants;
(2)
Pre-Pottery
Neolithic
A
(PPNA)
from
10,000
to
8700
BC,
and
(3)
Pre-Pottery
Neolithic
B
(PPNB)
from
8700
to
6800;
(4)
Pre-Pottery
Neolithic
C
(PPNC)
and
(5) Pottery Neolithic (PN).
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Evidence from Catal Huyuk
The site of Catal Huyuk in Turkey was first excavated by James Mellaart between 1961 and 1965.
It is dated to 7400–6000 BC and occurs a long time after the first sedentary settlements in the
Middle East which emerge in the period between the twelfth and ninth millennia BC and well after
the first domesticated plants in the ninth millennium BC.
The site has remarkably dense settlement. The Neolithic economy was based on a wide range of
domesticated and wild plants and based only partially on domesticated animals such as sheep
and goat.
Catal Huyuk was a large village in which wheat, barley and peas were grown and animals like
cattle, sheep and goat were domesticated. The mud houses which were supposed to be entered
through the roof consisted of two rooms and were built back to back. The Walls of the houses were
found painted with leopards, erupting volcano and vultures devouring human corpses without
heads.
Evidence of material culture at this place has been found in the forms of pottery, stone axes, stone
ornaments, bone tools, wooden bowls and basketry.
Analysis of the seed samples collected in the 1960’s excavations at Catal Huyuk suggests that the
Neolithic population collected, processed and stored seeds from Capsella sp. and Descurainia sp.
(wild crucifers) for food use. In addition seeds of Vicia/Lathyrus sp. (wild vetch), Helianthemum
spp. and Taeniatherum caputmedusae mixed with Eremopyrum type (grasses) were also found,
some of which may have been used for food or other purposes. The analysis demonstrates that
wild seed exploitation was a regular part of subsistence practice alongside the economic staple of
crop production, and again demonstrates how diverse plant use practices were at the site.

Evidence from Jericho
The Jordan Valley and the Damascus basin form the Western part of the Fertile Crescent. It is
distinguished from the Northern and Eastern parts mainly for the very early domestication of
grasses like wheat and barley. The area of greatest archaeological interest within the Jordan Valley
is a small piece of land no more than 15 km in radius, situated on the northern edge of the Dead
Sea. This small area contains three important archaeological sites; Gilgal, Netiv Hagdud, and
Jericho. In prehistoric times, all three sites were situated in close proximity to aquatic resources
like swamps and lakes, but were otherwise surrounded by steppe grassland.
Clear evidence of domesticated plants has also been found in Jericho from around 8300 B.C.
Although no certain evidence of domesticated seeds between 8500-7500 B.C. Jericho in Palestine
became a large village where agriculture is evidenced but there is no evidence of animal
domestication. During excavations it was found in the later levels that Jericho was surrounded by
a two metre wide stone wall with rounded towers. This is one of the earliest instances of fortification
in the world.

Evidence from Jarmo
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The site of Jarmo of Northeastern Iraq was excavated in 1951 by Robert Braidwood of the Oriental
Institute of the University of Chicago is dated to ca. 7,000 B.C. It is located on the crest of a hill
overlooking a deep dry river made up of about 12 layers of habitation covering most of the Neolithic
period. The houses were made of adobe (pressed mud); the earlier structures had no foundations,
while later houses had stone foundations. Floors were made of mud, often packed over a layer of
reeds. Each house had its own built-in oven and a baked-in receptacle in the floor.
At Jarmo there is also evidence of permanently established farming villages I (6500-5800 B.C.)
with about 20 to 30 mud houses, each with a courtyard and several rooms associated with ground
stone axes, querns, pottery, etc. The people grew wheat and barley and domesticated sheep and
goat.
A general chronological framework of western Asia can be tabulated as:
Period

Chronology

Characteristic features

Epic. 1500 BC to the Emergence in certain areas of food conservation by the
Palaeolithic Pleistocene-Holocene
herding of animals and the collection of grain. New tools are
boundary c. 8000 BC
invented to facilitate grain collection, preparation and
storage.
Aceramic c. 8300-6000 BC
or
PrePottery
cultures

Agriculture, i.e. the planting of crops and the breeding of
animals, appears at the very beginning of the next phase,
soon after 8300 BC. Morphologically domestic sheep occur at
Bus Mordeh, cultivated crops outside their natural habitat at
Mureybet and Jericho PPNA. During the two thousand years
or so of this period there is a steady development of
agriculture on one site or another, which is evidently the
result of increased contacts brought about by trade.

c. 6000-4200 BC
Fully
Neolithic
cultures
with plain
or painted
pottery

Fully agricultural societies began expanding into hitherto
marginal territories such as the alluvial plains of
Mesopotamia, Transcaucasia and Transcaspia on the one
hand, and into southeastern Europe on the other.

Neolithic revolution is the transformation of human societies from hunter-gatherer to farmers
which occurred at around 10,000 years ago and brought along many profound changes to human
society and culture. The fundamental change occurred due to the Neolithic Revolution was the
shift from hunting and gathering stage that had sustained humans from earliest times to food
producing stage based on domestications of plants and animals. The Neolithic way of life in all its
aspects continued into the Chalcolithic and the Bronze Age.
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UPSC - The metal ages
Emergence of cities, states and civilizations:
Humans have lived in a simple egalitarian societies for more than 99% of our history. Egalitarian
means our society whose members are almost equal in Prestige and access to the resources.
Increasingly Complex political structures were existence as a result in the population increase of
Agricultural society. These Complex political structure you are required to co-ordinate activities of
these larger number of people. The first society which contains some sort of Hierarchy where some
groups has more power than others, appeared in near east about 5500 years ago.

The city:
It can be defined as a Central Place where various economic and political functions are conducted
for a surrounding area. They were probably first developed around the political bureaucracy which
had become the seat of political power in a particular area. when these seat of powers surrounded
by bureaucracy started to attract people who would like to perform special services for the rulers
and the people who would like to become the part of these bureaucracies the cities were probably
formed.
Urbanization is the process by which cities are formed. According to Jane Jacobs the first cities
were well formed as trading centres, when the Basic technique agriculture arose, due to
experimentation by the city dwellers with wild plants and animals brought in by traders in return
for obsidian or other valuable items. The techniques were further diffused to nearby farming
villages, bees farming villages exchanged food for the goods of the city. But the Jacob's theory is
considerably weakened as the traces of Agricultural activities are dated back to 10000 to 9000
years before presents that is well before the earliest cities.
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The state:
It is an independent political unit that includes many communities in its territory. It has a
centralized government which has power to collect taxes, draft citizens for work and for war it
enact and enforce laws. States are socially stratified, which means some group of people are having
more access to either wealth or status or both then other groups. They are economically diversified
as well that means only a part of the population produces food other members maybe indulged
and other activities like artisans, traders, priests etc.

Civilizations:
It is the most complex concert among the concept hitherto defined. According to E.R. Service "
civilization can be accurately used to mean that the societies was characterized by the presence
of cities or large towns and that the inhabitants were citizen of some kind of legal Commonwealth."
V. Gordon Childe has given a list of criteria for civilization.
1. Urban centres of between 7000 to 20000 people
2. A class of full-time specialist working in the City
3. Ruling class of religious, civil and military leaders
4. A surplus of the food produced by the peasents for used by the government.
5. Monumental public buildings, symbolizing the concentration of the surplus
6. Use of numbers and writing.
7. Arithmetic, geometry and astronomy
8. Sophisticated art
9. Long distance trade
10. An institutionalized form of political organisation based on force is called the state.
Though the excavation showroom evidences against the above list. Rarely have all these traits
appeared together in the earliest cultures that we think of as a civilization. For example in Inca
culture did displays most of the above this characteristics but there was no system of writing.

From Band to States:
Several stages has been identified by Archaeologists through which human societies passed before
the states were finally appeared. But let us first understand the bands, the tribes and the
chiefdom.

The Bands:
The basic unit of human Social Organisation before 12000 years from present was a small
egalitarian society called a band. Family was the only unit of Band or a group of related family
held Together by kinship and marriage bonds, there was informal leadership which was probably
not resting for a long time with a single person. The leaders power was probably theme from
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personality rather than from loss. Among hunting and gathering people band were the usual form
of society. these hunting gathering bands did not have a strong sense of territoriality.

The Tribes:
Are more complicated form of social organisation called the tribes can be inferred from
archaeological records in near east about 9000 years before present. These were larger than a
band and were made up of groups of families related by common descent. In tribes the power of
leaders was weak where as individual family heads has been more important than any other
leader. In Different cultures primitive kinship groups seems to be bound with different reasons for
example primitive farmers the kin group held common land together. There was little or no
stratification and the division of labor was still largely by age and sex.

The chiefdom:
It was the third stage of pre state organisation it first appeared in near east around 7500 years
ago before present. They were probably theocracy with the ruler or a member of his family serving
as a high religious official. In chiefdoms the power came from position and not from his personality.
Now no longer all family groups or lineages enjoyed the equal status; there are evidences that some
kin groups may have better farmland or other mark of status. chiefdoms were characterized by
large villages. Among these villages some villages were craft specialised, for example some villages
in near east work only on pottery some other villages produced large amounts of copper goods.
But within these villages there were no groups of people who worked only on these goods, all
villagers seems to have work part time at crafts as well as at farming.

The emergence of States:
There is a question that why some bands developed into tribes and others did not or why some
tribes became chiefdoms and other did not?
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And we must ask ourselves that what are the features that allow us to distinguish chiefdoms from
a state. We can answer to this question if we find out the changes that occurred as the states
emerged.
1. Complex chiefdoms break up and collapse.
2. Regulatory organisation change, and a formal centralize legal Apparatus for government
emerges.
3. Specialized economic activities become the function of particular group.
4. Territorial expansion follows the emergence of the state.
The above list provides us that what happens in the state formation. But this list does not tell us
why these processes occur in the first place. Some expert proposed Universal causes of state
formation. These are called the prime mover theories which focuses on a single cause. While some
scholars suggest that's such a complex evolution cannot be explained in terms of a single cause
and they look upon to combination of factors.

THE METAL AGE CULTURES OF INDIA
he appearance of metal objects was a significant landmark in the history of development of human
civilization. The use of metals along with stone tools continued for quite a long time. This is a
transitional period from stone to metal and known as Chalcolithic (copper-stone) Age which is
marked by an increase in the number and size of settlements; improvement in architecture;
introduction of copper-bronze tools and wheel made pottery; diversification of wares; profuse
decoration of vessels by painted, incised and appliqué designs; appearance of beads made on
different materials; and terracotta animals and human figurines.
This culture has been identified in Northern, Central and Western India. It has a distinct character
in different geographical regions. Hence different names are given according to their characters
such as OCP culture, Ahar-Banas culture, Kayatha Culture, Malwa culture, Savalda culture,
Jorwe culture and the Narhan culture and variants in Northern Vindhyas.

Ochre Colour Pottery Culture (OCP)
In many excavated sites in U.P. Copper hoards are found associated with OCP. Some sites do not
yield the OCP in direct association with the hoards. Over hundred sites have yielded OCP in the
Ganga –Yamuna doab, hence the name OCP culture is given. In some sites copper hoards and
OCP ceramic are present in stratified position.
The material culture is mostly dominated by a pottery made of medium grained clay, under-fired
and washed with ochre colour which weathers off. The ceramic forms include jars, storage jars,
bowls, ring-footed bowls, flasks, handled pots, miniature pots basins, spouts etc. On the basis of
ceramic similarities, OCP is considered by some scholars as the degenerated form of late
Harappan. Other associated finds include terracotta animal figurines, cart wheels with central
knob, beads, stone querns and pestles and bone points. At Saipai site, one copper harpoon is
found from OCP stratum.
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Ethnographic evidence shows that metal objects are worshipped by the Gonds of Central India.
The Anthromophorphic figure of copper hoard is thought to be a cult object by many scholars. Use
studies shows that these were not of utilitarian objects but perhaps ritual objects. Most of the OCP
sites are located on or near river banks; the sites are small in size with low mounds indicating a
short duration of settlements and no regular habitation. Distance between two settlements is
generally 5kms-8kms.
Bhardawaj established that copper hoards associated with OCP belonged to 1100-800 B.C. K.N.
Dikshit however suggested to a date from 2650 to 1180 B.C. based on TL dates from different
sites. Thus on the basis of all the available dates or evidences we can ascribe copper hoards and
OCP to 2000+ 1500 B.C. Robert Von Heine Geldon proposed that these hoards makers were IndoAryans. Lal characterized them as indigenous people. Some scholars regard OCP culture as the
only final and impoverished culture unrelated of the Harappan culture. Thus Mishra designates
this phase as “Degenerate Harappans”, while others consider it as an indigenous culture unrelated
to Harappan. But opines that the shouldered axes show their origin from South-East Asia via
North-East India and Middle Ganges Plain.

Ahar-Banas culture
It is name after the type site Ahar in Udaipur on the Banas river in Rajasthan and distinguished
by BRW with white paintings. This culture is distributed in the Banas-Berach basin of Mewar
region, where more than 100 sites have been located. Four sites have been excavated in this area.
They are Ahar, Balathal, Gilund and Ojiyana.
The settlements at Ahar and Gilund were quite extensive. Excavations revealed the evidence of
single, double and multi-roomed rectangular and circular houses made of stone, mud-brick and
mud. Houses varied in size from site to site. At Balathal and Gilund a number of deep silos of
various size tied with grass and plastered with lime have been found, which are meant for storage.
Besides hearth and stone saddle, querns and rubbers have also been found. There were several
kinds of fine and course ware pottery in Ahar indicating a rich ceramic tradition. Fine wares
included BRW, cream slipped ware with black painted decoration, thin red slipped ware, coarse
ware included thick redware and grey ware. It was predominated by copper objects which included
flat axes, choppers knives, razors, chisels and tanged arrowheads. It is marked by a richly
complete absence of stone tools at Ahar, but at other sites like Gilund stone tools including
microblades and microliths have been found. Beads of semi-precious, steatite and terracotta; rings
of copper; and petalled ornaments of copper and bone have also been recovered. Besides short
bicone terracotta beads bearing punctured patterns, which have parallel in West Asia are
important finds. Rare terracotta figurines included hump cattle, similar to Harrapan terracottas.
Economy was based on a combination of cultivation, animal husbandry and hunting. Around 35
C14 dates place this culture from 3600 B.C. to 1500 B.C. which makes it the oldest Contemporary
Chalcolithic culture outside the Harappan realm. It continued during and after the Harappan
Civilization. It was earlier thought that metal technology spread to Peninsular India through
Harappan, however, evidence from Balathal shows that these developments had already taken
place by early 3rd millenium B.C. It therefore appears to be a local development.
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Kayatha culture
It is named after the type site Kayatha on Chhoti Kalisindh. It was discovered and excavated by
Wakankar in 1965-66 and again in 1968 by Dhabalikar, Ansari and Wakankar. It is about 285km
south east of Ahar on the Malwa plateau. In the northern part of Malwa, more than 40 sites have
been located. Important excavated sites are Kayatha and Dangwada. The Kayatha’s site revealed
a three-fold culture sequence such as Kayatha Period I, Period II and Period III.
Three distinctive ceramics mark this cultural phase. The principal ware is a sturdy ware thrown
on a fast wheel from extremely fine, pinkish well levigated clay. Shapes include bowls and basins,
globular vases with a concave neck and storage jars. Most vessels have a ring base though some
have a disc base also. The typical ceramic of the Kayatha culture is the chocolate-slipped, sturdy
and well- baked Kayatha ware. The shapes in this ware are convex-sided jars and carinated dishes.
Unlike Ahar settlements, the Kayatha people lived in small huts having well-rammed floors. They
cultivated wheat and other crops. They domesticated cattle, sheep and goat. Hence their economy
is based on agriculture and animal husbandry.
The Kayatha people used both copper and stone tools. Copper tools are represented by elongated
axes. And stone tools comprise microliths and blades. Kayatha has also provided copper bangle,
beads of semi-precious stones and microblades of steatite. Noteworthy are stylized terracotta bulls
often with a prominent hump, and twisted horns. C14 dates suggests a period of 2450 to 1700
B.C. for this culture.

Malwa culture
More than 100 sites have been discovered in the valleys of Narbada, and Chambal in Malwa region.
They are collectively known as Malwa culture. Important excavated sites are Nagda, Navdatoli and
Eran.
The main ceramics is Malwa ware. It is a very distinctive, wheel made, black or brown slipped ware
shading into orange or buff decorated with designs in black or dark brown.
Unique shapes are high neck flaring mouth globular jars like the typical Indian Lota and a concave
sided bowl in various sizes. Noteworthy are channel spouted bowls and pedestalled goblets from
Navdatoli which have parallels at Iranian sites. Decorated motifs are mostly linear, geometric and
naturalistic.
There is some evidence of fortification walls around the settlements from Eran and Nagda with
stone rubble bastions and ditch around habitation. At Navdatoli a square pit has been identified
as a sacrificial pit. The people lived in wattle-and-daub houses with low mud wall and thatched
roof as indicated by posts and clay plaster with bamboo and reed impressions. The huts were
either round or rectangular in shape. Regarding the economy of the people, they were agriculturist
and herders. The technology consists of copper and stone tools. Copper tools included flat axes
and spearheads or sword with a mid-rib. Finely made stone blades, and microliths abound at
many sites. Ornaments such as beads of semi-precious stones; and copper bangles and rings are
also found. Terracotta figurines include a painted male figure, bull figurines and female figurines.
C14 dates from Navdatoli suggests a period of C. 2020 B.C to 1600 B.C.
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Savalda culture
The Chalcolithic sequence of the Northern Deccan is represented by the Savalda culture; the
Harappan culture; the Malwa culture; and the Jorwe culture. In this module, we will discuss the
Savalda culture only to represent the metal age culture of Northern Deccan. It is named after the
type site of Savalda, Dhulia district in Maharashtra. Large scale excavation at Kaothe brought to
light a clear picture of this culture. The people lived mostly in single roomed rectangular houses
as well as pits. Most houses were flimsy dwellings with makeshift kitchens of a semi-nomadic
people staying for a short span, though some two/three roomed houses were also found. Large
number of pits of different sizes were classified as swelling pits, storage pits, and pits for keeping
poultry. The largest dwelling pit was oval measuring 5.60 x 6.65m x 80cm deep with 16 post holes
whereas the smallest pit was measuring 1.20m in diameter with a depth of 1.10m.The Savalda
ware is made of coarse clay with a variety of painted naturalistic motifs. The characteristic shapes
include rimless bowls and high-necked storage jars.
It is marked by a complete absence of stone and metal tools, but is noted by a large number of
bone tools including points, punches, awls and knives. Remains of bajra or pearl millet and jowar
indicate subsistence agriculture. A high number of animal bones suggest semi-nomadic
pastoralism. The dead were buried in pits in North-South direction facing the head towards the
south. Excavations of Daimabad revealed habitations underlying Harappan levels making the
chronological position of Savalda culture clear. At Kaothe, this habitation is dated to 23002000B.C.

Jorwe culture
It succeeds the Malwa culture at Inamgaon, Prakash, Daimabad and other sites in Northern
Deccan. It is named after the typesite of Jorwe in Ahmadnagar district of Maharashtra. It is widely
distributed in Maharashtra (more than 200 sites).
Jorwe settlements have been classified into villages, hamlets, farm steads and camps. Over 130
houses have been excavated at Inamgaon providing us with a good picture of settlement pattern.
Early Jorwe houses were large rectangular structure (7x5m) with low mud walls and gabled roof,
made of wattle and daub. Floors were well rammed with mud or with mixed sand and gravel. The
houses had a small oval fire hearth and a large pit site plastered with lime for storing grains.
Artisan’s houses were smaller and located on the western periphery of the principal habitation
area indicating social stratification. Some evidence of fortification was also found.
Late Jorwe houses were quite impoverished with small round huts with a low mud wall in clusters
of three or four, with four-legged storage jars supported on flat stones replacing the Early Jorwe
pit silos.
Characteristic Jorwe Ware was wheel made, well fired, painted black-on-red with simple geometric
motifs, and matted surface. Important shapes are shallow carinated bowls, long spouted jars with
flaring months, and high necked globular vases.
Copper objects included axes, chisels, fish hooks, and an antanae-hilted dagger with mid-rid (from
Chandoli). Stone blades and microliths were also found. Beads of gold and ivory, spiral ear rings
of gold and anklets of copper have been recovered from Inamgaon. Presence of silk, cotton and
linseed (from Nevasa, Chandoli and Inamgaon).
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Terracotta objects both human and animal figurines have also been found. The headed and
headless crudely modeled human terracotta figurines are interpreted as deities.
They buried the dead in an extended position in north-south direction with feet chopped. For
children, they practised double urn burial in grey ware but within the house or courtyard. A large
number of grave good were found including pottery, food and drinks.
On the basis of ceramics, structures and material remains and C14 dates of different sites, the
Jorwe culture has been divided into two: 1. Early Jorwe (1500-1100B.C.) and 2. Late Jorwe (1100800B.Bc.).

Narhan culture
A large number of Chalcolitihic sites succeeding the Neolithic culture have been excavated in the
northern Vindhyas and the Middle Ganga valley in U.P. Bihar and West Bengal. Narhan is one of
the important sites of this region.
The people of Narhan lived in rectangular houses of wattle and daub. Evidences of hearth, querns
and mullers have also been found. Ceramic consists of wheel made red, black and red ware and
black-slipped wares. Important shapes are pedestalled and channel spouted bowls, flat plates,
dishes, basins, perforated vessels, jaws and vases with geometric motifs (paintings in white).
Technology consists of weapons of copper, stone, bone and antler. Copper objects include knives,
spear heads and arrow heads and barbed –arrow heads. Microliths and blade tools are also found.
A large number of ornaments are also found.
Subsistence was based on a combination of agriculture, animal husbandry, hunting and
gathering. They cultivated Wheat, Barley, Rice, Jowar, Moong, Gram, Kodo, Lentil, Linseed and
pea. They also domesticated buffaloes, sheep, goat, pig and dog. Besides many bones of wild
animals are also found. Large number of C14 place Narhan culture ranges from 1500 B.C. to 700
B.C.
Most of the Chalcolithic cultures were found in the semi-arid, but fertile region of black cotton soil
adapting to an economy based on a combination of subsistence agriculture, stock-raising and
hunting-gathering. Inamgaon has yielded interesting and important evidence for crop rotation,
harvesting of summer and winter crops, and artificial irrigation.
Most of these Chalcolithic cultures of western and central India witnessed a decline during the
late 2nd millennium to early 1st mill BC. These settlements in northern Deccan were re-occupied
by settled farmers only fourth-fifth centuries BC. However, in Ganga valley and eastern India there
is a continuity of settlements from the Chalcolithic to the Iron Age and historic period. Even in
South India it is succeeded by megalithic Iron Age without a gap.
Iron makes its appearance in the PGW culture, and in the ensuing phase, known as the Northern
Black Polished Ware (NBP) culture, its use becomes more widespread.

IRON AGE
Iron heralded a new era in human history, as this technical knowhow brought about changes in
almost every sphere of life. Besides, it was an age of innovations in pyrotechnology when we see
the emergence of highly evolved ceramics, glass, metal technology, etc. It is surmised that iron
technology must have played an important role in the clearance of forests and spread of
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agricultural settlements or second phase of urbanization in the sub-humid Ganga Valley. While
copper, being scarce must have been available only to a few, most sections still depended on stone,
as evidenced from the presence of stone blades even in urban phase of the Indus Civilization.
Further, copper being brittle could not have been used for forest clearance in sub-humid regions;
therefore occupation was confined to the arid and semiarid regions of the west in the Chalcolithic
period.
On the contrary, iron was widespread, particularly in Chota Nagpur region and central India and
therefore easily available. Iron smelting technology marked the end of Stone Age. It is also thought
that iron technology helped in forest clearance and effective colonization of the Ganga plains. Iron
technology spurred the second urbanization in the Indian landmass. In peninsular India, iron was
instrumental in digging wells and irrigation tanks in hard rock terrain and also in quarrying rock
for building megalithic monuments. Others have argued that urbanization was more a result of
the establishment of strong socio-political institutions, than iron technology.
Studies on Iron Age in India were pioneered by N.R. Bannerjee (1965), though earlier British
workers had highlighted the excellent quality of indigenous iron produced by the natives in their
reports. Studies on aspects of introduction of iron in India and metallurgy of iron smelting have
since been undertaken by Tripathi, Chakrabarti, Hedge, Prakash, Bhardwaj, Srinivasan and
others.
Iron technology seems to have made its first appearance almost simultaneously in different parts
of the subcontinent between 1000 to 800 B.C., in Gandhara region, with Painted Grey Ware in the
upper Ganga plain, with Black-and-Red Ware in the middle and lower Ganga plains and with
Megalithic cultures in Vidarbha and peninsular India. Tripathi (2002) considers these Iron Age
cultures in different zones of the northwest, Ganga valley, peninsular India as independent and
divergent cultural traditions.

ARCHAEOLOGICAL CULTURES OF IRON AGE IN
INDIA:
Kashmir
Iron objects have also been unearthed from the Megalithic contexts of Gufkral in Kashmir, which
is also reported to have an early date of second millennium BC. These remains are found above
those of Neolithic period. Iron Metallurgy A well-developed tradition of pyrotechnology including
copper smelting existed in India from the Harappan times which may have led to accidental
discovery of iron from iron-rich copper ore. Further, easy availability of iron ore in almost all parts
of the country may have spurred its use.
It may be pointed out that iron has been recovered from a few Bronze Age sites in South Asia,
including at Mundigak in Period IV, iron nodules at Said Qala Tepe (100 kms SE of Mundigak)
and 12 kms west at Deh Morasi Ghundai. Besides two iron arrowheads from Ahar can be dated to
1275±110 B.C., even though chances of mixing have been pointed by Sankalia and others. Further
use of chalcopyrite as copper ore at Ahar could have led to accidental production of iron from
pyrite.
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Besides a single iron artifact from Chanhudaro in a questionable context, presence of lollingite (an
iron and arsenic bearing mineral) at Mohenjodaro, a metal which is 66.10% iron and 9.30% copper
from Lothal, a single piece from Period V in Katelai, Swat Valley along with mostly copper objects
dated to 1500-800 B.C. are noteworthy. Chattopadhyay has also referred to iron artifacts from the
late Chalcolithic levels at Pandurajar Dhibi and Mangalkot in West Bengal, and has proposed the
term "Ferro Chalcolithic" for this period. These sites suggest an awareness of iron ores, of their
hardness, and the possibility of encountering iron during copper smelting (Possehl 1999).
Ironworking tradition varied from region to region. Metallurgical analysis showed that iron objects
made were often of a very high quality. An axe at Mahurjhari contained 99.1% Fe and 0.9% C,
with a trace of chromium and was qualified as steel, similarly a spear from Khapa was also graded
as steel. Metallurgical and metallographic analysis of iron artifacts from Tadakanhalli also showed
quenching, forging of carburized wrought iron. Besides there is evidence of lamination technique
at various sites- alternating layers of carburized and uncarburized iron. This shows the skill of
blacksmiths who could exploit the different properties of iron. Though we can infer about
technology from iron artifacts, very little direct evidence of production has been uncovered. A
circular furnace from Naikund, some distance from the habitation site discovered through
resistivity survey, made up of interlocking clay bricks and paved with bricks, had a taphole for
slags. Two vitrified tuyeres, 40 kgs of slag, few pieces of iron and manganese ores recovered showed
exploitation of local manganeferrous belt.
At Atranjikhera also a furnace and a fire pit with a pair of tongs were revealed from upper phase
of Period II associated with PGW. From Lohsanwa mound in Chandauli district also a circular clay
furnace, with iron slag, tuyeres was found. Reconstruction of iron smelting furnace. Damaged
circular clay furnace.

BEGINNING OF IRON METALLURGY IN INDIA:
In the beginning, the origins of ironworking in India were dated to c. 700-600 BC. Later C14 dating
at a number of sites pushed back its antiquity to around 1000 BC. C14 dating of the iron bearing
deposits at Ataranjikhera in Uttar Pradesh and Hallur in Karnataka, and stratigraphic position of
iron in the lower levels mainly at Kausambi near Allahabad, Jakhera in district Etah in the Ganga
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Valley, and Nagda and Eran in central India have produced early dates of 1300 BC at these sites.
On this basis it can be said that iron made a definite appearance between 1000 and 800 ac in
most zones of Iron Age in India.
Recently early dates have been obtained for various sites in Ganga valley, Jhusi in Allahabad, has
been dated to 1107-844 cal BC; pre-NBPW Period II at Raja Nal-ka- Tila dates to between 1400
and 800 cal BC; Malhar with two 14C dates of 1800 cal. BC; Dadupur has given three 14C dates
between eighteenth and sixteenth centuries BC. These early dates suggest an earlier introduction
of iron at 1800-1500 cal BC.
At Noh, iron has been found in Pre-PGW, Black-and-Red Ware phase, dated to 1200-1100 BC.
Tripathi suggests that sponge iron could have been found during copper smelting in this copper
rich area. Further, presence of Chalcolithic iron at few sites like Ahar, mentioned earlier also
suggests an earlier beginning of iron smelting and large-scale iron smelting from 1300 BC
onwards. Further, analysis of iron objects from materials Komaranhalli dated to c. 1000 BC shows
that the ironsmiths had great technical skill implying a much earlier introduction of iron
technology.
However, the emergence of iron has not been uniform in various regions of India. It now appears
that iron made an earlier beginning at sites like Gufkral in Pulwama district of Kashmir
(Megalithic), Noh in Bharatpur district of Rajasthan (pre-PGW phase of BRW), Ahar in Rajasthan
and Ganga valley and Vindhyas in Uttar Pradesh at around 1300 BC.
Recent studies suggest an even earlier appearance of iron technology in India. Earliest dates for
iron in Indian subcontinent are contemporary with earliest dates in other parts of the world.

ORIGINS OF IRON WORKING IN INDIA:
There are contrary opinions with regard to the origins of ironworking in India. Some scholars
suggest diffusion and migration from the west, of nomadic Indo-Aryans from the steppes of Soviet
Central Asia and Iran. This was based on assumption of quite late development of ironworking
developed in India.
However, many scholars including Chakrabarti (1976:122) have challenged the theory of diffusion
of iron technology from the West and he states: “that India was a separate and possibly
independent centre of manufacture of early iron.” Such a challenge is based largely on high
antiquity of iron in India, some evidence for Bronze Age iron at few sites and evidence for cultural
continuity. Continuity has been noted from Harappan to PGW and indeed overlap between the two
and the end of a Dark Age in Indian History and also from Neolithic to Megalithic in South India.
Therefore, there is increasing support for indigenous origins of ironworking in India.
Chakrabarti used radiocarbon dates, the tradition of pyrotechnology in the subcontinent, and the
varied character of the Iron Age to argue for indigenous development within the subcontinent.
However, on the basis of different character of Iron Age in different zones, for example, the PGW,
Vidarbha Megalithic and South Indian Megalithic many scholars have opined that perhaps iron
arose independently in more than one centre. Further iron seems to have been in use in different

THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH

UPSC STUDY MATERIAL –ANTHROPOLOGY

0 7830294949

parts of the country by 1000 BC, which also suggests an independent development rather than a
rapid diffusion.

PAINTED GREY WARE(PGW):
Krishna Deva and Wheeler were the first to define Painted Grey Ware (PGW) from Ahichchhatra in
1946. But it was Lal’s excavation at Hastinapur which highlighted its importance. Since then a
number of sites have been discovered, of which more than 30 have been excavated.
Painted Grey Ware or Grey Ware is the first culture which is associated with iron objects in large
scale. Besides, furnaces and slags suggest iron smelting.

Distribution:
PGW sites are distributed over a wide area from Bahawalpur in Pakistan and north Rajasthan to
Uttar Pradesh in the east and up to Ujjain in the south. They have also been reported near
Islamabad. They are mostly concentrated in the Indo-Gangetic divide, Sutlej basin and upper
Ganga-Yamuna doab. Important sites of this period include Hulas in Saharanpur district,
Jakhera, Mathura, Atranjikhera in Etah district, Ahichhatra (capital of eastern Panchalas) in
Bareilly district, Kampil (ancient Kampilya, capital of western Panchalas) and Kannauj in
Farrukhabad district, Hastinapura (capital of Kauravas of Mahabharata) and Alamgirpur in
Meerut district, Jajmau in Kanpur district of Uttar Pradesh; Bairat (capital of king Virata of
Mahabharata) in Jaipur district, Noh in Bharatpur district of Rajasthan, Panipat and Varnava
(ancient Varnavat) in Panipat district, Bhagwanpura in Haryana and Rupar in Ambala district of
Punjab, Purana Qila (identified with Indraprastha of Mahabharata) in Delhi.
Occurrences have been noted from Lakhyopir in Sindh, Pakistan; Gondi and Chosla in Bundi
district and Gilund in Rajsamand district in Rajasthan; Kausambi in Allahabad district and
Sravasti in Bahraich district Uttar Pradesh; Vaisali in Vaisali district, Bihar and Ujjain in Ujjain
district of Madhya Pradesh.

MATERIAL CULTURE:
Ceramic PGW is a standardized wheel thrown ware made out of well levigated clay on a fast wheel.
It has a thin core and a smooth grey to ash-grey surface produced by firing at 600°C under
reducing conditions. A thin slip is applied in black or deep chocolate color on both outer and inner
surface. Most common shapes are shallow tray and deep bowls with straight sides and dishes with
curved sides and sagger (curved) base. It is painted in black with limited range of motifs, geometric
motifs like rows of dots, concentric circles, spiral chains, vertical, oblique or crisscross lines,
dashes, loops, sigmas and swastikas.
Naturalistic patterns like lotuses, leaves, bunches of flowers and the sun are also found. Other
ceramics associated with PGW include Black- and- Red Ware without paintings, Black Slipped
Ware, Plain Grey Ware and Coarse Red Ware.
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Other Objects
Variety of objects made of copper, iron, glass and bone were found in excavations. These include
iron leaf-shaped and barbed arrowheads, in one case with a socketed tang, axes and spearheads,
iron sickle and hoe from Jakhera among agricultural implements and iron tongs in late levels of
Atranjikhera. Iron objects are found at all sites except Hastinapura. Few copper objects include
small leaf-shaped arrowhead with solid tang from Hastinapura, pins and unguent rods. Bone
points are also found.
Besides beads of terracotta, agate, jasper, carnelian, chalcedony, lapis lazuli, glass and bone; two
glass bangles from Hastinapura; copper bangles from Jakhera; and terracotta animal (bull and
horse) and human figurines have also been found.
Metallurgy Though iron was also found from the Ahar culture levels at Noh, it was in PGW period
that iron technology received its boost and it became dominant. Furnaces and slags have been
recovered from Atranjikhera, Hulas and Jakhera suggesting iron smelting at the sites.
Structures It is characterized by mud houses made of wattle and daub, evidenced from patches of
burnt earth, mud bricks, pieces of mud plaster with reed and bamboo impressions from
Ahichhatra, Hastinapura, Atranjikhera and Jakhera. Only at Bhagwanpura in the late phase,
baked brick structure was unearthed along with a 13 room complex, corridor between rooms and
courtyard.
Subsistence Economy Hastinapura has yielded remains of rice while Atranjikhera has yielded
wheat and barley. Among animal remains, bones of both wild and domesticated varieties have
been found including those of horse, cattle, pig, goat and deer from Hastinapura, Allahpura and
Atranjikhera. First definite evidence of domesticated horse comes from this culture. This shows a
simple and modest economy with evidence of cultivation of rice, wheat and barley with no coinage
or script. There is a trend towards increase in size and technology at sites like Jakhera and
Atranjikhera as demonstrated from the occurrence of glass and other metal.
Most sites range in size from 1-2 ha, Satwadi in Cholistan being the largest at 13.7 ha. Bhukari
in Ambala district of Haryana is also a large settlement with 96,193 sq.m.

Trade and Exchange
Presence of beads of semi-precious stones like agate, jasper, carnelian, chalcedony, lapis lazuli at
sites in the doab which is devoid of these raw materials indicate long distance trade. Painted Grey
Ware ceramics Painted black‐and‐red ware Chronology It is preceded by the Harappan and Late
Harappan in Cholistan and northern India. Joshi’s excavation at Bhagwanpura and Dadheri have
shown that it overlaps with Late Harappan and is preceded by it suggesting cultural continuity
between the two periods, closing the gap that existed earlier. On the basis of C14 dates it is
estimated to fall between 900-500 cal. B.C. However dates from Atranjikhera (1025±110 BC), TL
dates from Hulas and Alamgirpur push the antiquity further.

Origins
Since many of the PGW sites are mentioned in the Mahabharata, there is a view that PGW culture
represents the second wave of Aryan migrations and they were the same as Mahabharata people.
It may be pointed that parallels have been drawn between PGW ceramics and those of
northwestern India in shapes and sizes, particularly, the grey ware found in association with iron.
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BLACK-AND-RED WARE (BRW):
Excavations at Atranjikhera in Etah district of Uttar Pradesh revealed a distinct stratigraphic
horizon with Black-and-Red Ware along with the first appearance of iron above OCP and below
PGW phase lending it the name of a distinct culture known as ‘Black-and-Red Ware Culture’. It
may be noted that Black-and-Red Ware has been found in many contexts ranging from Harappan
in Gujarat to Megalithic of south India but at these sites it was found in a unique characteristic
context.

Distribution
Similar finds in a similar stratigraphic context were made from Noh and Jodhpura in Bharatpur
district of Rajasthan. However, at Ahichhatra, Hastinapur and Alamgirpur BRW is found in
association with PGW and not below it. BRW is distributed over eastern Uttar Pradesh, Bihar and
Madhya Pradesh with local and regional variations. BRW is also seen with variations in eastern
Uttar Pradesh at the important sites of Rajghat, Vaisali, Chirand, Sonepur, Narhan, Khairadih,
Senuwar and also in Madhya Pradesh with some variants from Eran, Nagda, Bahal, Ujjain and
Kayatha.
At this point it is important to note that Black and Red Ware with some variation from region to
region has a wide distribution. It occurs from Rupar in the north to Adichanallur in the south and
from Arnra and Lakhabhwal in the west to Pandu-Rajar-Dhibi in the east. It also covers a vast
time span: from 2400 B.C. to the early centuries of the Christian era.

Ceramic Characteristics
The characteristic Black-and-Red Ware is usually a wheel thrown ware made of fine clay, it is well
baked with a fine fabric and thin walls. It has a characteristic blackish core and rim and a red
exterior surface resulting from inverted firing, giving it the name ‘Black-and-Red Ware’).
BRW from Ganga doab is however not painted unlike black-and-red ceramics from Harappan sites
and also from other sites in Rajasthan, Madhya Pradesh, Bihar and Bengal. The usual shapes
represented are bowls and dishes. It is often found in association with Black-Slipped Ware and
Red Ware.
Other Artifacts Other artifacts found at BRW sites include copper beads and ring, comb fragment
made of bone, stone chips, blades, waste flakes and cores of quartz, chalcedony and agate along
with beads of semi-precious stones like carnelian, terracotta and shell, besides a few burnt bricks
and iron.
Chronology Most scholars place this culture to 800-700 BC. But TL dating of ceramics from
Atranjikhera places this culture at ca. 1450–1200 B.C. A similar age of 1200/1100 BC has also
been argued for the BRW iron bearing strata at Eran which has recently been justified by fresh
excavations also suggesting a stratigraphic break between the Chalcolithic and iron bearing strata.
At Noh also the Pre- PGW, BRW phase with iron shaft-hole tools can be dated to c. 1100-900 BC.

MEGALITHS OF PENINSULAR INDIA:
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Most information about Iron Age in south India comes from Megalithic sepulchral burials known
as pandukals locally. Megaliths were first discovered in India by Babington (1823) from Bangala
Motta Paramba in northern Kerala. Megaliths in India generally belong to the Iron Age, even though
an antecedent stage of Pre-Iron Age megalithism is also found. Megalithic burials have been found
in large numbers from Vidarbha region in Maharashtra, and the southern states of Karnataka,
Andhra Pradesh, Tamil Nadu and Kerala. Survivals of Megalithic tradition are found even in
modern times in pockets of central, southern and northeastern India.
The term 'Megalith' is derived from the Greek words Megas meaning 'huge' and Lithos meaning
'stone'. Earlier, the term 'Megalith' was used to refer to only large stone monuments. However,
nowadays, in India, the term is applied to all burial and habitation sites yielding 'Blackand- Red'
pottery in southern India, irrespective of their association with 'Megaliths' in Iron Age or Early
Historic context.

Distribution According to Moorti (1989, 1994), there are about 2,000 megalithic sites in south
India alone. Most excavated sites are burial sites, very few habitation sites have been excavated
with the exception of Maski, Takalghat Khapa, Naikund, and Paiyampalli. Early Iron Age and Early
Historic megalithic sites have been found from Vidarbha region (in and around Nagpur) of
Maharashtra, important being Takalghat and Khapa, Mahurjhari and Naikund; and also from
various parts of southern India, important being Brahmagiri and Chandravalli and Jadigenhalli
in Karnataka; Nagarjunakonda in Andhra Pradesh; Adichanallur, Amirthamangalam and Sanur
in Tamil Nadu; and Porkalam in Kerala. Sanganakallu, Maski, Hallur, Paiyampalli, and
Tadakanhalli.
Megaliths have also been reported from Kashmir, Punjab, Sindh, Rajasthan, Gujarat, Madhya
Pradesh and Uttar Pradesh in North India, Bengal, Bihar and Orissa in the east and also from the
north-east. But they are more frequent in south, with greatest concentration in Maharashtra and
Andhra-Karnataka. Junapani in Vidarbha has more than 300 stone circles while Maski in
Karnataka also has a large number of menhirs. In modern times, living Megalithic tradition is
found among the Nagas and the Khasis in north-eastern India; the Bondos of central India and
among the Kurubas and the Malarayans in south India.
Important Megalithic Sites in Maharashtra and South India Nature It may be pointed that
Megaliths in India are not culturally or chronologically homogenous. They vary in their form,
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nature and function. They are either mostly sepulchral or memorial in character. Most Megalithic
graves contain primary and secondary inhumations along with funerary offerings. Further, though
most Megalithic sites have large stone structures as markers yet some sites defined as Megalithic
do not have any such large stone structures, for example, Adichanallur with urn burials in pits
has no large stone structures and yet it is included within the megalithic tradition on the basis of
chronology and associated material culture.

Chronology
In India, Megaliths and associated sites range in age from Early Iron Age to modern times. With
regard to the Megalithic phenomenon associated with Iron Age in central and southern India,
Krishna and Wheeler on the basis of stratigraphy and comparative typology from the results of
excavations at Brahmagiri and Chandravalli placed the Megaliths tentatively between 200 BC to
first century AD, between the southern Neolithic and early historic periods.

However, radiometric dates have pushed back the antiquity of megaliths considerably. But most
of the dates are from habitation sites and only a few from the burials such as at Naikund and
Kodumanal. The earliest date for Iron Age megaliths in the region come from Hallur in Karnataka
which is dated by 14C method to c. 1100 BC or Neolithic/Megalithic transition period. This date
is supported by TL dates from Komaranahalli and Tadakanahalli also dates to 1200 BC. Therefore
now the megaliths can be said to range broadly from late second millennium BC to the early
centuries of the Christian era.
The megalithic tradition started earlier in northern Karnataka and Andhra Pradesh, while in Tamil
Nadu and Kerala they date slightly later to the second quarter of the first millennium BC and
continued to exist even during the fourth and fifth centuries AD. The Vidarbha megaliths have
earliest dates of no earlier than seventh century BC, making them slightly later than southern
megaliths.
The Megaliths of the Vindhyan region have been grouped into two categories, viz., Pre-Iron Age
Megaliths and proper Iron Age Megaliths. The former are dated from 1500 BC to 1000 BC, while
the latter, from 800 BC to third century BC. In northern India, the Megaliths at Gufkral, Kashmir,
are dated to the mid-second millennium BC. The two radiocarbon dates available for the Megalithic
period at this site are 1888-1674 cal. BC and 1885-1671 cal. BC.
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In north-eastern India, no systematic attempt has been made to evaluate the chronology of the
Megaliths. Probably, they belong to the period of Eastern Neolithic and continue up to the modern
times. Mention in the Tamil Sangam literature and finds of Roman coins from some graves
suggests that Megaliths continued into the historical period and the people participated in long
distance trade networks. Megaliths are therefore not chronologically confined to the Iron Age, as
they continue into the first century AD in the south. Yet, in the archaeological literature Megaliths
have become synonymous with Iron Age.
The internal chronology of the southern Megaliths has been a problem. Mclntosh combining the
radiocarbon dates and typological analysis of the artifacts (initially carried out by Leshnik) has
worked out the internal chronology of the south Indian Megaliths and dated them from 1100 to
100 BC. She has identified four periods that can be divided into two phases on the basis of site
distribution, funerary rites and grave morphology. She notes that early Megaliths are
contemporary to Neolithic in south India thus indicating continuity rather than intrusion. During
the next period, the Megalithic tradition spread into Vidarbha and we also see the appearance of
horse remains and horse furniture. The final periods of Megalith building are associated with
innovations in the style of the graves and the introduction of funerary containers such as urns
and sarcophagi.
Type Various methods have been used for disposing the dead, with Megaliths varying in their
internal and external architecture as well as artifact content mainly influenced by local geology
and/or cultural choice. They have been classified variously by different scholars resulting in varied
typologies. Krishnaswamy (1949) proposed a first systematic classification.

Wheeler classified megaliths into eight types:
1.
2.
3.
4.
5.
6.
7.
8.

Dolmenoid cists
Slabbed cists
Shallow-pit burials
Deep-pit burials
Umbrella-stones and hat-stones
Hood-stones
Multiple hood-stones
Menhirs.

Moorti (1994) on the other hand classified them into only two broad groups:
1. Sepulchral (pit, chamber, legged and unlegged burials)
2. Non-sepulchral (commemorative or memorial in nature).
However all classification schemas suffer from problems because of the complexity, diverse forms
and distinctiveness of megaliths in each region. The dead were buried either in urns pits,
sarcophagus, stone chambers or rock-cut chambers. These burial places were often, though not
always marked by large stone structures made by quarrying and dressing large rockslabs and
boulders into features like Dolmens, Menhirs, Stone-Circle, Cairn-Heap, Cairn-Circle, Dolmenoid
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Cists, Port-Hole Cists, Kodakkal, Topikkal or Rock Cut Caves (only found in Kerala). At a few sites
they are marked by carved monoliths known as 'anthropomorphic figures'.
In Andhra-Karnataka, the dominant types are stone cists, in Vidarbha they are stone circles; in
Kerala, Rock Cut Chambers and Topikal, while in Karnataka passage graves are more frequent.
Though mostly they contained large amounts of grave offerings, sometimes they are just symbolic
without any artifactual remains.

Material Culture
Funerary offerings also vary from region to region comprising mainly of various types of iron
implements, weapons and domestic objects in abundance, besides pottery, bronze vessels, gold
ornaments and beads of semi-precious stone. In Vidarbha, we find the unique practice of horse
sacrifice evidenced from cut marks on bones and burial along with its master which also includes
horse furniture - bronze ornaments, bridle, stirrups, etc. In later periods, Roman coins are also
found.

Pottery
Peninsular Megaliths are associated with a Black-and-Red Ware which has a medium to thick
fabric, blackishgrey core and glossy surface, though in Vidarbha it is more micaceous and less
glossy. However it is different from the BRW culture. Besides Painted Black-on-Red Ware is also
frequent, Black Burnished Ware, Tan Slipped Ware, Matt Red Ware, Coarse Red Ware and
Micaceous Red Ware is also found. The characteristic types are shallow tray bowls and deep bowls
with a rounded base, conical lids with knobs or loops on the apex, pottery ring stands and large
water pots with rounded bases, etc.

Metallurgy
Iron objects are associated with most Megalithic sites throughout Deccan. Among iron objects war
weapons predominate. Iron objects include flat iron axes, flanged spade, hoe, pick axe, sickles,
bill-hooks, wedges, cowbars, spears, knives, chisels or adzes, iron tripods, pot rests, saucers,
hook-lamps, daggers, swords (often with ornamental bronze hilts), arrowheads, spearheads, iron
tridents etc. Besides, horse furniture comprising snaffle bits, simple bar-bits with looped ends,
bar-bit with looped nose-and-mouthpiece, etc. Other metal objects included bells of copper or
bronze (horse or cattle bells).
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The evidence of a furnace at Naikund with tuyeres and slag flowing out from the hole helped in
reconstruction of the metal technology.
1. TOPIKAL (CAPSTONE) 2. MENHIR 3. DOLMEN 4. CAIRN CIRCLE WITH CIST
Some Megalithic Burial types of South India Subsistence Economy Very few habitation sites have
been excavated, making it difficult to understand the socio-economic life. Remains of sheep, goat,
cattle and also millets and pulses suggest an economy based on agriculture as well as animal
breeding. It has been surmised that these groups were nomadic pastoralists with a greater reliance
on sheep/goat herding on the basis of thin occupation debris and few and far between habitation
sites.

Human Skeletal Remains
Human skeletal remains show great phenotypic variability and Kennedy opines that it does not
even show any sign of catastrophic and sudden population replacements or invasion of people in
peninsular India during the Iron Age.
Settlement and Landscape Studies Though in the early days of research on Megaliths, settlement
pattern studies were neglected, recently quite a few scholars have attempted to place them in a
landscape perspective. Johansen in his studies suggested presence of socially distinct residential
groupings, as he found marked differences in elevation and separation of terrace spaces of
residential places at Bukkasagara, Rampuram and Kadebakele. He also inferred occupational
distinctions like those of iron/steel metallurgy, animal husbandry, and mortuary preparation,
based on feature distribution pattern, ceramic and other artifact attributes.
The presence of social differences based on residential and occupational statuses however does
not necessarily indicate firmly established, rigidly defined social ranking. The earliest evidence of
writing in south India comes from the Sangam literature in Tamil language the beginning of which
is dated to the third century B.C. that is in the later part of the Megalithic period.

Origin
Earlier, the Megalithic monuments in India were explained through migration and diffusion from
southwest Asia and beyond. It has been pointed out that these Megalithic burials are in many
ways similar to those of Central Asia, Iran or the Caucasus, and may therefore have been brought
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by Indo-European speaking immigrants from these areas. Some features such as items like the
bowl on stand show similarity with the northwest India and Iran. Horse implements and burials
and paintings of horse riders at Maski and Piklihal suggest that since wild horse is not found in
India, it might have come from Central Asia. Migration theories were also sometimes explained
through linguistic and anthropometric data. Some scholars have even sought cultural affinities as
far as Oman and Thailand. Some scholars have also shown that some of these Megaliths were
perhaps indigenous development from the local Neolithic-Chalcolithic burial customs of the
Deccan as some traits show continuity with those of earlier agropastoral communities.
However analysis of human skeletal data showing phenotypic variability suggests they were not
associated with a single cultural group and perhaps complex developed through several streams
of influences combining.
We may summarize by concurring with Possehl and Gullapalli (1999) that the iron tools (of the
Iron Age) did not clear the forest of the great South Asian river valleys for farming. Nor did they
lead to the subjugation of indigenous populations by invading warriors. However, because it was
readily available, it became a ‘metal of the masses’ (Possehl and Gullapalli 1999). Indeed it led to
major changes in the socio-economic and political spheres with expansion of trade networks,
hierarchical polities, segmented societies and higher demographic density with bigger settlements
and a slow growth of a political system from kinship to kingship.
Chakrabarti however doubts the existence of a pan- Indian Iron Age, as in many cases such as
that of Pirak, Malwa what is thought of as Iron Age material does not how a new cultural pattern,
and it exhibits continuity with the past. He asserts that even in Gangetic valley, the culture change
comes with NBPW and not with PGW. This brings into question the much debated issue of the
definition of Iron Age. It may be pointed out here that opinions vary with many scholars favoring
a definition based on socio-cultural change, while others propose technological competence, or
dominance of the use of iron implements.
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