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Physical anthropology as a science: A

commentary

B. M. Reddy, T. S. Vasulu gnd K. C. Malhotra

Physical anthropology deals with the
ongin and evolution of man. It studies
the role of both culture and biology in
shaping the course of human evolution,
and the corresponding processes that
guided this course,

Vanously known as human biology,
biological anthropology or simply anth-
ropology, its research and training
range from evaluation of comparative
biology of pnimates to studying con-
temporary biological variations within
and between different human popula-
tions. The scope of the subject branches
out wunder the following somewhal
arbitrary heads:

Human evolution and primatology deals
with the description of fossil remains as
well as the evaluation of functional
significance of traits in the course of
evolution. In primatological field, deter-
mining man’s place in nature is no
longer the major issue; it is now more
concerned with comparative ethology.

Genetics, particularly population gene-
tics, deals with genetics of traits and their
behaviour 1n populations. A number of
genetic systems are used in this field,

viz. blood groups, biochemical markers—
serum proteins and red cell enzymes,
HLA, and DNA polymorphisms. It
studies the genetic histosies of popula-
tions and the processes leading to the
present genetic compositions.

Anthropometry, somatology and der-
matoglyphics have been the mainstay of
the disciphine and are studied in assess-
Ing growth status, population affinities,
typological classification of humans,
and in forensic and other applications.

Growth studies of hwmans and non-
human primates ar¢ undertaken with an
emphasis on the role of socio-economic,
cultural and ecological factors on growth,

Population structure and demographic
studies are concerned with the role of
population attributes like size, distribu-
tion, mating patterns and reproductive
behaviour in the microevolutionary
pProcesses.

Human ecology deals with man—envi-
ronment Interaction as well as the
resultant adaptive cultural and biojo-
gical patterns.

Applied anthropology uses anthropo-
metric measurements, dermatoglyphic

CURRENT SCICNCE, VOL. 64, NO, 1, 10 JANUARY 1993

traits and serological and biochemical
markers 1n personal and crimina) iden-
tification, prenatal diagnosis of genetic
disorders, genetic counselling, paternity
disputes, sports and industry, etc.

History of development of
anthropology: An overview

Birth of physical anthropology as a
science, followed only after the pro-
mulgation of evolutionary theory, by
Charles Darwin in 1859, through the
publication of Origin of Species. The
idea that nature selects those which are
better adapted to a particular geo-
graphical zone and way of life laid basis
for understanding the adaptive radiation
of the primates. The chief accomplish-
ment tll about 1900 lay in the recogni-
tion of considerable time depth for man;
the joint efforts of geologists, pataeon-
tologists and physical anthropologists
finally succeeded 1n establishing the
antiquity of man. Among the important
discoveries during this penod were the
Neanderthal skulls from the Moustetian
phase of the old stone age, one each at
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Ghbraltar (in 184%), North-East Germany
(in 1856), and m lraq, the antiquity of
these were costimated to be between
40,000 and 50.000 years. Other dis-
coveries include Java ape man, now
popularly known as  Pithecanthropus
erectus by Eugene Dubois in 1891-92,
and  Sinanthropus pchinensis by Pel
Wen—Cheng m 1929, These were followed
by numerous rich findings of Australo-
pithicines of South Afnca. Often referred
to as ‘man-apes, they may well consti-
tute the first representatives of man.

A large part of the early physical
anthropological history thus can be
charactenzed as that of man’s attempt
to determine his place in nature. Due to
lack of knowledge about geneuics and
the concept of culture, personality traits
as well as skin colour were used mmtually
for the classtfication of humaa popula-
tions tnto primordial races, even though
Blumenbach {1752-1840) observed as
early as in 1775 ‘immense variety of
mankind run into each other by insen-
sible degrees’, suggesting that there are
10 pUre races.

The turning point

The year 1900 marked a turning point
in the development of conceptual app-
roach due to the rediscovery of Mendel’s
laws of heredity and Landsteiner's
discovery of blooed groups. The early
20th century was also characterized by
development of statistical methods and
therr wide application to the anthropo-
logical data.

Galton (1822-1511), the father of
biometry, developed a new measure of
variability, correlation and regression
based on physical anthropological data.
His student Karl Pearson (1857-1936)
launched the journal Biometrika, per-
fected correlation, classified distnibu-
tional types and developed chi-square
method, followed by the phenomenal
contribution to the modern statistical
theory by R. A. Fisher. Fisher’s contri-
butions towards design of experiments
and field genetics were of immense help
for the growth of formal genetics. The
statistical methods hke ANQVA, mult;-
ple regression, discriminant function,
generalized distance and factor analysis
—all share the criterion of treating
multiple vanables as a single coherent
vector. Some of these methods were
further extended, generalized, and per-

I8

fected by P. C. Mahalanobis and C. R.
Rag and applicd extensively to anthro-
pological data.

Birth of population genetics

Another breakthrough in the early 20th
century came in the form of Hardy-—
Weinberg equibibrium ponciple, 1inde-
pendently propounded in 1908 by Hardy,
a British mathematician and Weinberg,
a German medical doctor. This principle
tllustrates the way in which traits are
maintamed in a population, under
certain assumptions. It was followed by
development of the basic principles of
population genetics by J. B. S. Haldane
and R. A. Fisher in England and Sewal]
Wright in the United States. These
developments influenced the physical
anthropologists all over the world and
they began examining genetic and
morphological variations at the local
levels or at the level of endogamous
groups within the major ractal or geo-
graphical groups to understand the
processes of microevolution and ulti-
mately to gain insights into evolution of
man,

This penod can be considered as
transitional as the focus of physical
anthropology moved from descriptive
study of biological parameters to deve-
loping analytical mathematical models
for understanding the causes of varia-
tion. Furthermore, cytogenetic, bio-
chemical and molecular genetic techni-
ques came increasingly into vogue, with
remarkable success.

Recent developments and current
trends

The advent of molecular biology around
the middle of this century had a strong
influence on human genetics; the major
Jandmark was the discovery that sickle
cell anaemia 15 due to abnormal hae-
moglobin molecules. The ever-ncreasing
sophistication of molecufar genetic tech-
nology, which made the DNA sequenc-
tng and genme mapping for various
discase markers possible, led to a
major endeavour known as ‘Human
Genome Project’ with the objective of
capturing the entire range of human
genetic variability.

Recent decades have seen the increas-
ing shift in the interests of physical

anthropologists, from traditional macro-
evolutionary problems concerning the
origin of man to more of understanding
what happens within a local population
and between populations in a region, in
the background of their sociocultural
and ethnic histortes. This has led to
collection of massive morphological and
genetic data on hundreds of human
populations from different parts of the
world, facilitating better understanding

of the role of microevolutionary processes
Iike admixture, mutation, drift and
selection. Currently this understanding
has become much more fruitful with
increasing availability of DNA sequence
data. The high substitution rate coupled
with a small eflfective population size,
makes maternally inhenited mitochondrial
DNA (mtDNA) very usefu!l in studying
genetic differentiation of human popula-
tions. The mtDNA shows a lot of
variations revealed by restriction frag-

ment length polymorphism (RFLP); the
coeffictent of genetic differentiation (GST)
1s much more (31% on an average)
among the human populations so far
studied!, compared to only about 10%
captured on the basis of tradmtional
markers?,

These developments in molecular
genetics have also been used to test the
two contrasting hypotheses concerming
human origin, primarily based on fossil
evidence. Those are: 1) the single re-
piacement hypothesis {(Eve Theory), which
states that all modern populations of

Homo sapiens originated in Africa and
then replaced all the other then-existing
populations of Homoe sapiens (late H.
erectus, Neanderthals and other Homo
sapiens) with hittle or no hybndization,
and i1) the multiregional transition hypo-
thesis, which states that Hemo erectus
originated in Africa and spread to
temperate regions of Evrasia and evolved
independently to produce the modern
geographical races.

On the basis of mtDNA analysis of
147 subjects from different continents, it
was suggested that the common ancestral

mother was an Afnican dating back to
about 200,000 years>*. A reinterpreta-
tton of mtDNA data chatlenges the idea
of unigue origins and suggests evolutio-
nary origins of modern humans in three
or more fregions. This argument 1s
known as the regional transition hypo-
thesis>. The question that naturally
struck many was ‘Can father Adam be
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spatially and temporally far removed?.
To mmvestigate this, studies on Y-
chromosome were initiated; although,
polymorphism of the Y-chromosome is
rather himred, yet the results are
compatible with the theory of African
origin for modern man.

The Indian scenario

Sir Willlam Jones 1 1774 in his
inaugural address to the Asiatic Society
of Bengal defined the scope of its
enquiries as comprising an entire field of
studies concerning ‘man’ and ‘nature’.
This may well be regarded as the be-
ginning of Anthropology in India.
Many anthropological investigations
were initiated under the auspices of this
society and, throughout the 19th century,
lot of ethnographic information on
Indian tribes was gathered.

Although Shortt, who took anthropo-
metric measurements of Kotas and
Todas in 1868, was a pioneer in
biological anthropology of Indian popu-
lations, and launched the journal Indian
Antiquity 1n 1874, the real impetus to
such studies came only after Risley®
published his classical work on ‘People
of India’, wherein he attempted a seven-
fold racial classificatton of the Indian
population on the basis of anthropo-
metric measurements: (1) Dravidian,
(2) Mongoloid, (3) Mongolo-Dravidian
{4) Aryo-Dravidian, (5) Indo-Aryan,
(6) Scytho-Dravidian and (7) Turko-
Iranian. Risley was also the first to
claim racial basis for the caste system
on anthropometric evidence. This he-
ralded the beginning of scientific app-
roach 1o the problem of caste origins.
Earlier (in 1870) T. H. Huxley classified
Indian population on the basis of skin
colour, while Emile Schmdt (1889-90)
observed that the linguistic groups in
India do not coincide with uniform
racial groups, and instead tackled the
classification purely from the morpho-
logical point of view.

During early decades of the 20th
century, several efforts were made In
establishing the racial composition of
the Indian populations. Risley’s racial
theories were subjected to criticism. For
example, Chanda’s’ study of historic
and prehistoric sources lined him up
against Risley's 7-fold classification.
While resuscitating the Nishadic hypo-
thesis, he also brought strong evidence

in support of Indo-Alpine elements in
Indian populations, a hypothesis indi-
cated by A. C. Haddon which also
gained support from the racial survey of
India by B. 8. Guha. Furthermore,
while Rupgeri® arrived at a six-fold
ethnic classification for India, Eickstedt,
who led an anthropological expedition
to India during 1926-29, classified the
somatic types as Yeddid, Melanid, and
Indid groups, with two sub-types in
each of these categories. This was
followed by a systematic anthropometric
survey of Indian populations by B. S.
Guha as part of 1931 census. Guha®
proposed a different classification lead-
ing to the revision of Risley’s conclu-
sions. Applying Karl Pearson’s coeffi-
cient of racial likeness, he classified the
Indian people into six major races and
nine sub-races. The initial stimulation
for organized research in India, however,
came onlty with the introduction of
Anthropology mn the curriculum of
Calcutta University in 1921, During the
same year, Sarat Chandra Roy launched
the Journal Man in India.

Most of the studies that followed
Guha’s publication of ‘Racial Affinities
of People of India’, ended with either
examining Guha’s classification for va-
rious unstudied populations or des-
cribing same populations with added
morphological or genetic traits. During

this period blood groups and dermato-
glyphic traits gained importance. The

works of Biswas'® and Sarkar!! deserve
special mention for their attempts at
popularizing dermatoglyphics and genetic
studies respectively. In addition, a few
regional anthropometric studies cover-
ing a large number of endogamous
groups were also conducted; Lido
Cipriami measured 2000 adults {during
1934-35) belonging to 36 groups in the

Travancore-Cochin—Coorg area, while
Bowles and Mrs. Bowles measured 6000

people from Kashmir to Burma.

Blood group investigations in India
were initiated by Herzfield who examined
soldiers of all nationalities, 1acluding
Indians, during the Ist World War
(1910-11). Since then, attention has been
focused on the distribution of blood
groups in Indian populations. The
contributions of Mrs, Macfarlane were
outstanding during the formative stages
(1936-1942). She along with her col-
leagues studicd caste-wise distnbution of
blood groups'® '}, The credit for intro-
ducing the newly discovered blond
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groups poes to E. C. Buchi during his
stay in India in 1953. Among other
early workers, contributions of Malone
and Lahiri'®, Majumder’” and Sanghvi
and Khanolkar'® deserve special atten-
tioa.

The search for prehistoric and
paleontological evidence

The search for evidence of plio-pleisto-
cene evolution in India started with the
palacontological investigations in the
Siwaliks by Lydekker!” and Pilgrim'® ',
These were followed by several other
excavations at different parts of the
country: Guha and Sewell studied
human remains excavated at Nal {1929),
at Makran and Mahanjodaro (1934, 37),
while Sankalia and Karve?® reported
human skeletons from Gujarat with
Jegroid features.

The excavations from other parts of
India, viz. Piklihal, Nevasa, Rupkund
and Lothal, and Ujjain skeletons of the
Gupta era threw considerable light on
the ancient people of India. Excavations
in the Sind and Punjab provinces gave
promise of India’s claim to be regarded
as the cradle of civilization dating back
to 3100 BC; human remains from these
sites belonged to four ethnic types: (1)
Proto-Australoids, (2) Mediterranean,
(3) Mongolian branch of Alpine and, (4)
Alpines.

It was Bruce Foote who discovered
the first palaeolithic tool at Pallavaram
around 1860, and became pioneer in the
discovery of Stone Age in India. Subse-
quently, several other Stone-Age cultures
were unearthed from different parts of
India. H. D. Sankalia from Deccan
College, Pune, in particular, had broken
new grounds in the search of early man
through his discoveries of the remains of
Palaeolithic and Neolithic man. This
generated new interest in pre- and-
protohistoric research 1n India.

Between 1940 and 1960

Indian physical anthropolopy between
(940 and 1960, although continued 1n
its traditional mould with the typologeal
approaches, widened the scope not enly
by employing new parameters ke
blood groups and dermuatoplyphics for
the purpose of studying ractal composi-
tion, but also by pursuing non-typolo-
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gical problems. The anthropometric and
scrological surveys of UP, Gujarat, and
Bengal by D. N, Majumder in collabo-
ration with the pioncering statisticians,
P. C. Mahalanobis and C. R. Rao, from
the Indian Statistical Institute, belong to
this category. This period was also cha-
racterized by designing and increasing
use of statistical tools in anthropologcal
studies?! %2,

Another signmificant event durning this
period was the-establishment of Anthro-
pological Survey of India in 1946 under
the Directorship of B. 8. Guha, and
launching of a new journal Eastern
Anthropologist under the editorship of
D. N. Majumder. Ten more university
departments of anthropology were also
established to teach anthropology as a
regular course; the first among those
being Delhi University (which started
anthropology in 1947), with a greater
emphasis on physical anthropology.
This period was also distinguished by
studies by S. S. Sarkar from Calcutta
and Irawati Karve from Maharashtra.
Sarkar classified Indian people oun the
basis of cephalic index and concluded
that India is predominantly dolicho-
cephalic. Sarkar also reviewed all the
data on dermatoglyphics 1n India and
observed striking differences in finger
prints between Australoids and other
groups of people, and proposed that the
whorl-loop ratio of 60:40 1s a chara-
cteristic feature of Veddid or Australoids.

The last three decades of physical
anthropology

The sixties represent an important
penod, where a definite shift in the focus
of physical anthropology occurred. The
traditional typological approaches were
gradually replaced by more problem-
oniented, microevolutionary, regional and
ethnic approaches. For example, Karve
with the help of her students, examined
a sociological hypothesis which states
that the several subcastes under a single
generic name in any particular region
may not have a common genetic origin,
but in fact different castes that have
assumed the generic name due to
Sanskritization process. Two of her
students collected both morphological
and genetic data on Brabmins and
Potters caste-clusters and found sub-
stantial evidence in support of her

20

hypothesis that ‘varna’ is not a bio-
logical category, rather it is sociological
construct?*. This was followed by a
multidisciplinary study among Dhangar
caste-cluster by her in 1969, which was
led by K. C. Malhotra after her death in
1971; all the 23 endogamous groups of
Dhangars covering the 24 districts of
Maharashtra were studied.

The importance of ¢astes or breeding
populations as analytical units, and the

relevance of understanding population
structure of the groups in terms of
mating patterns and reproductive beha-
viour was also realized, leading to a
Jarge number of studies mn these areas.
Numerous contributions in the field of
consanguineous marriages and inbreed-
ing?*~2® and matrimonial distance®?
were made.

Several microevolutionary studies were
also conducted from many other regions
and occupational groups (for example,
Malhotra’s studies among Nandiwallas,
Gavadas, etc). Basu's’® work among
the Pahiras of Ayodhya hills 15 another
pioncenng effort in this direction, for he

tried to establish breeding isolates
within a tribe and treated them as uniis

for biological investigation. This shift
can typically be described as physical
anthropoiogists assuming the role of full-
time population-geneticists; the palaco-
anthropological studies by the anthro-
pologists having taken a backseat.

The unmique social structure of India,
with the well-defined castes, particularly

suited this direction and India has been
nghtly regarded as a suitable field

laboratory of population geneticists. In
these efforts of data generation, Anthro-
pological Survey of India through its all-
India infrastructure played a pivotal
role through several all India projects
such as All India Bioanthropological
Survey, and All India Anthropometric
Survey. The Anthropology Department
of the Indian Statistical Institute, and
the twenty and odd anthropology de-
partments in different parts of the
country have also contributed signi-
ficantly towards this goal in generating
anthropometric, genetic marker, and
dermatoglyphic data. Several small-
scale studies were also oriented towards
obtaming demographic data towards
portraying population structure and
reproductive processes of different Indian
populations.

With some exceptions, most of these
studies can be considered purely des-

criptive. These data were nevertheless
fruitfully used in examining the geo-
graphical, ethnic and racial patterns
in serological and biochemical mar-
kers®! 3%, anthropometry®*3%  and
dermatoglyphics®’. The other genetic
markers like PTC and colour bhind-
ness were also subjected to periodic
reviews.

The research activitites in physical
anthropology in recent decades were
also well-portrayed in the form of
periodic analytical reviews in different
arcas: Bowles*® and Kennedy®® in
palacoanthropology; Mukherjee*? in
dermatoglyphics, and Gupta and Dutta*?
in anthropometry, conference proceed-
ings**~ %> and special numbers of jour-
nals hke Journal of Human Evolution
(1978) and Anthropologischer Anzeiger
(1983) and in the form of a special
volume concerning the people of South
Asian region*®, These volumes brought
to light various facets of research
activity i biological anthropology of
the subcontinent. If there 1s anything in
which the Indian anthropologist s
found wanting, it is the field of human
molecular genetics.

Nevertheless, it is heartening that in a
fitting tribute to Risley, the pioneer of
Indian Phystcal Anthropology, whose
People of India as a first milestone in
Indian physical anthropology, Aunthro-
pological Survey of India has success-
fully completed a mammoth project
again named as People of India Project
under the able gutdance of its Director-
General, K. S. Singh. These data have
already been subjected to some compre-
hensive analysis in collaboration with
Indian Institute of Science at Bangalore.

We also gather that many such
projects of all India nature, covering
different aspects of physical anthropo-
logy, viz. genetic structure of Indian
populations, anthropometry of Indian
women, nutritional survey, and a search
for human ongins in India, have already
been initiated by Anthropological Survey
of India. We can hopefully look forward
for some more exciting findings in the
near future which will enrich the know-
ledge on biological variation of man in
India, and contribute to the wunder-
standing of the processes that led to
such a rich genetic, biological and
cultural diversity.

. Stoncking, N., Jorde, L. B., Bhatia, K.
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