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ABSTRACT

Due to its important geographical location and juxtaposition to the transcontinental
admixture and migrations to and from both East and West, India has played a major role in
shaping the peopling of old world, in both prehistoric and historic times. The archaeological
evidence suggests the presence of hominin in this region since the Middle Pleistocene. The
issue of ancient settlers and impact of various migrations are highly debatable; however
there is a consensus between different disciplines of humanity that modern humans arrived
to India from Africa. Linguistic, Archaeology and Genetic studies of the subcontinent largely
portray different pictures. In recent years autosomal studies in human populations have
revealed new insights about the prehistoric origin and migrations of anatomically modern
humans (AMH). In this review we have analyzed the genetic and non-genetic evidence
available so far to build a consensus on peopling of South Asia.

The geographic position and multiple line of evidence suggest that South Asia
played a pivotal role in the colonization of the old world (Field et al., 2007; Petraglia
and Allchin, 2007; Atkinson et al., 2008; Petraglia et al., 2010). Therefore, studying
South Asia may provide the opportunity to re-evaluate and refine the models related
to the evolutionary history of the modern humans.

ARCHAEOLOGICAL EVIDENCE

The archaeological evidence on hominid populations are abundant throughout
the Indian subcontinent during the middle and late Pleistocene, however, the fossil
record of Palaeolithic anatomically modern humans is poor (Mishra, 2001). The so
far discovered South Asian distinctive archaeological records challenge many of
the models and theoretical framework that have emerged on the basis of findings
made in other continents (Allchin and Allchin, 1997; Petraglia et al., 2007). The
modern human occupation in South Asia has been suggested just after the Out-of-



274 Ind. J. Phys. Anthrop. & Hum. Genet. Vol. 34. No. 2, 2015

Africa migration, however, there is scarcity of fossil evidence due to unfavorable
climate for fossilization (James and Petraglia, 2005). The archaeological support
for coastal route is vague, likely due to rise in sea levels aftermath LGM (last glacial
maximum) (Field et al., 2007). However, the presence of lithic components
throughout the region indicates occupation of the subcontinent by hominid
populations during late Pleistocene (Kennedy, 2000; Mishra, 2001). The oldest
known fossil hominid in India was a partial cranium recovered from Hathnora
(Central India) in the Narmada Basin (Sonakia, 1984), which was calibrated by
faunal correlation to ca. 300,000–250,000 years ago (Kennedy, 2000), and was
suggested to belong to Homo heidelbergensis (Rightmire, 2001). The recent studies
however, found it considerable younger (160-85 Kya) (Patnaik et al., 2009; Patnaik
and Chauhan, 2009).

The finding of Petraglia and colleague based on continuity of middle Paleolithic
technology suggested the presence of human before and after the Toba eruption
(Petraglia et al., 2007) in South Asia. Though, there is no such old fossil record
available so far discovered. This contradicts the ‘single southern coastal route’ model
Out-of-Africa migration supported by the mtDNA and Y chromosome analysis of
Eurasian and Oceanian lineages coalesce to a common ancestor to Africa 40-60
thousands years ago. Recently, analysis of ancient genome from Australia suggested
that in addition to the main wave to Eurasia there was an earlier one, genetic signal
of which is today found in the Australian Aborigines and PNG highlanders
(Rasmussen et al., 2011). This opens up a new question which needs a high number
of complete genomes to test.

The earliest fossils of modern humans in South Asia have been unearthed in Sri
Lanka at Fa Hien Cave dated to ca. 31,000 years ago and Batadomba-lena dated ca.
28,500 years (Deraniyagala, 1984). The human skeletal finds from this site
correspond to the earliest evidence for anatomically modern Humans in South
Asia. Moreover, considering abundant microlithic industries at sites such as, Fa
Hien Cave Sri Lanka, Patne and Jwalapuram in India bolstered the evidence of
early presence of modern human in South Asia (Deraniyagala, 1984; James and
Petraglia, 2005).

The initiation of microlithic technologies in human prehistory provided a highly
sophisticated tool for hunting. Archaeological studies on African microlithic tools
suggested emergence of complex technologies offering greater technological
flexibility, as well as more sophisticated hunting strategy and planning abilities
(Ambrose, 2008; Powell et al., 2009). Similar but independent technological
innovation has also been reported Southern India which signifies that systematic
production of small, retouched stone blades was common there by ~28-32 Kya,
which was suggested to be associated with Late Pleistocene indigenous population
expansion in South Asia (Petraglia et al., 2009). The discovery of microlithic
technology by modern humans in South Asia was exciting keeping in mind the
varying subsistence pattern before the onset of LGM) (Petraglia et al., 2009; Clarkson
et al., 2009).
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The Neolithic and Bronze age archaeology of South Asia is also scarce except some
remarkable discoveries e.g. Mergrah and Harappan civilisation. Mehrgah in
Baluchistan has already demonstrated the origins of this culture, which was gradual
from the modest beginning of settled life around 7,500 BC (Jarrige, 1981; Costantini,
1984). The discovery of the Harappan Civilization in the early twentieth century
was regarded as one of the most important archaeological discovery in South Asia,
not only because this discovery has identified it as one of the earliest civilizations
of the world, but also it stretched back the antiquity of social structuring in South
Asia by two thousand years at one stroke (Shinde et al., 2009). This civilization was
unique on the account of its remarkably large coverage and town planning in
comparison to the two contemporary civilizations (i.e. Mesopotamian and the
Egyptian). Indus Valley which is situated towards north-western part of India has
been under the focus of research by archaeologists, geneticists and linguists
interested in the continuity and external influences of Indian cultural heritage (Singh,
1971; Mishra, 2001; McElreavey and Quintana-Murci, 2005; Madella and Fuller,
2006; Fuller, 2006; Fuller, 2007; Good et al., 2008). This civilization was at its peak
between 2500-1900 B.C. (Lawler, 2008).

The 1400 settlements discovered so far are distributed in an area of about 1250
thousand square kilometers. The genetic study of contemporary Indus populations
revealed a mixture of different components from West Eurasia, South Asia and
East Asia (Quintana-Murci et al., 2004). It was also noted that the population located
at East of Indus shows prevalent South Asian maternal lineages, while populations
located West of Indus carry of western Eurasian lineages (Quintana-Murci et al.,
2004). Thus, Mehrgarh and Harappa provide an important evidence for the change
from hunting-gathering and pastoralism to a subsistence economy revolved around
agriculture and domestication of wild animals (Costantini, 1984; , 1997).

The abrupt fall of this civilization is an unresolved issue. Over the past several
decades, many theories have been surfaced behind the sudden disappearance of
this well flourished civilization. Based on palynological evidence, Singh (Singh,
1971) suggested that increase in the monsoon rainfall directly contributed to the
rise of the Indus civilization and a decrease in precipitation contributed to it’s fall,
which was criticized (Madella and Fuller, 2006). The drying up of river Sarasvati
and shifting of whole Indus-Valley population towards Ganga plains is another
theory given behind the rapid fall of this civilization (Mishra, 2001; Tripathi et al.,
2004; Gupta et al., 2006). Madella and Fuller, (Madella and Fuller, 2006) have
considered strategic local shifts in agriculture in response to prolonged droughts
at 2200 BC, which have contributed to the de-urbanization process. However, so
far none of them have been really conclusive.

GENETIC EVIDENCE

The extensive research covering all the disciplines of humanity unanimously
suggests an African origin of modern humans. All non-African populations display
only a subset of genetic diversity present in Africa (Underhill et al., 2000; Behar et
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al., 2008). Considering mtDNA macrohaplogroups M and N are derived from a
single branch (L3) exclusively present in Africa (Behar et al., 2008). Similarly, paternal
lineages are also derived from an African branch carrying CT-M168 polymorphism
(Underhill and Kivisild, 2007). The number of dispersal events are however is a
disputed issue (Lahr and Foley, 1994; Rasmussen et al., 2011). Yet, mtDNA and Y
chromosomal studies are in support of a one wave exit of modern humans along
the southern route (Thangaraj et al., 2005; Mellars et al., 2013). Similar scenario has
also been supported from archaeological studies (Mellars, 2006; Mellars et al., 2013).
However, it is also disputed in another archaeological study which suggest the
presence of modern humans in South Asia prior to 74Kya (Petraglia et al., 2007;
Petraglia et al., 2010).

The relations of different language groups of South Asia and their origin are highly
debated issues. Except for Dravidian, none of the current language family in India
has in-situ origin in the subcontinent. But it should be taken into consideration that
none of the language family in world is as old as mtDNA or Y chromosomal age of
any haplogroup and therefore should not be related with linguistic affiliations.
Based on results of haploid genetic markers e.g. mtDNA and Y-chromosome, it is
widely accepted that the South Asian genepool is largely autochthonous. However,
there is a serious dispute on autosomal studies. Population level and individual
level variation now is gaining a common place for association studies and analysis
of human evolutionary histories. The beginning of genome wide DNA-era was a
major breakthrough to compare principally genomic segments in different
individuals (Li et al., 2008; Reich et al., 2009; Xing et al., 2010; Metspalu et al., 2011;
Shah et al., 2011; Moorjani et al., 2013; Chaubey et al., 2015).

In spite of the fact that India comprises one fifth of the world population, neither
the HapMap, nor the global panels that have been used for whole genome analysis
included any population from India (International HapMap Consortium, 2005).
Some of the studies have added Pakistani populations which was able to provide a
glimpse of South Asian prehistory with some degree (Li et al., 2008; Jakobsson et
al., 2008). Study based on autosomal microsatellite markers had inferred that Indian
populations show low levels of genetic differentiation (Rosenberg et al., 2006), which
was likely due to limited sampling and low geographical coverage (Indian Genome
Variation Consortium, 2008). In a pioneer study the Indian Genome Variation
Consortium studied 1871 individuals from 55 diverse populations and provided a
high degree of genetic differentiation among Indian ethnic groups (Indian Genome
Variation Consortium, 2008). Using this genetic data, they identified five clusters
among these 55 populations. First and second clusters comprise North Indian Indo-
European and Sino-Tibetan populations group respectively, third and fourth
clusters consist western Indo-European and Dravidian populations respectively,
while fifth cluster harbors Munda populations (Indian Genome Variation
Consortium, 2008).

Initially, couple of studies came up with few Indian samples showing caste-tribal
differences and north-south gradient (Auton et al., 2009; Xing et al., 2009). The South
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Indian castes were suggested to have different ancestry proportions, Brahmins of
South India have larger proportion of European component than tribals and dalits
while formers (i.e. tribal and dalits) share largely similar type of genetic structure
(Xing et al., 2009). Furthermore, a balanced study was conducted using more than
half million SNPs among 132 individuals derived from a diverse 25 ethnic Indian
populations, and identified two major ancestral populations i.e. ASI and ANI (Reich
et al., 2009). The Onge branch was descend from an ancestral population which
also gave rise to ASI (Ancestral South Indian) while the ancestry of both of the
components in other Indian populations varies between 39-71% (Fig. 1). These
results are consistent with high levels of genetic drift and isolation among South
Asian populations which indicate their importance as a potential candidate for the
association studies. The existence of sub-structuring in populations from Indian
subcontinent has notable implications for population genetic studies and forensic
databases where broad grouping of populations based on such affiliations are
frequently employed (Fig. 1).

Subsequent studies on Indian populations have confirmed two major ancestry
components (Metspalu et al., 2011; Moorjani et al., 2013). Based on haplotype sharing
Metspalu et al. (Metspalu et al., 2011) have suggested that the sharing of ANI
component in South Asia shared with Central Asia, the Caucasus, Europe and
Middle East was older than 12.5Kya, which rejected any recent migration to or
from South Asia to any of these regions. The admixture time of ANI-ASI ancestries
in India revealed that the existence of populations carrying either of the unique
ancestries just 4Kya, which was subsequently started to mix after that period
(Moorjani et al., 2013).

Figure 1: The ADMIXTURE plot at K=14 of world population showing the regional clustering
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In conclusions, patterns of modern human population structure discussed here
can be used to guide construction of historical models of migration and admixture
that will be useful in inferential studies of human genetic history in South Asia.
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