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1. Introduction

The evolution of modem man (Homo sapiens sapiens) from his primate ancestors
has generated great interest in recent years, due to new insights gained from
palaeoanthropologica!, molecular and genetic studies. Discovery of a number of
hominoid and hominid fossils in the recent past has added greatly to our
understanding of human evolutionary history whereas molecular biology has
provided quantitative information about the Homo/apes divergence as well as
interrelationships within the human populations.
2.

Hominoid radiation

I will trace the human evolution from Miocene [25-5'5 million years (myr)] times,
during which, there was an extensive radiation of hominoids as is evidenced from
the hominoid fossils found in different parts of the world. Some examples are, the
early Miocene (16-18 myr) African apes like Afropithecus, Turkanopithecus,
Kenyapithecus (Leakey and Leakey 1986a,b) and the Proconsul species (Clark and
Leakey 1951; Walker et al 1986); the middle Miocene African apes from Fort
Ternan, Majiwa, Buluk and Moroto (Pilbeam 1982; Raza et al 1983) and the late
Miocene apes from Salonika and Macedonia in Greece, Yassioren in Turkey and
Lufeng in China (Pilbeam 1982; de Bonis et al 1990). Asian hominoids-including the
ones from Siwaliks of India and Pakistan, have been included in the 8-12 myr old
complex of Siuapithecus species. Ramapithecus also from Siwaliks was earlier
regarded as ancestral to Homo, but later found to be very similar to Sioapithecus in
features like molar enamel thickness, dental proportions and wear patterns (Delson
1985a). Sivapithecus shares a number of derived features with orangutan. These
include a smooth subnasal plane, continuous with the floor of the nasal cavity; very
narrow interorbital distance; flattened zygomatic bone and enlarged zygomatic
foramina; very small incisive foramina, slit like palatine foramina, thick enamel and
pronounced size difference between II and 12 (Andrews 1982; Andrews and Cronin
1982; Schwartz 1984). Thus it is probable that a late Miocene Sioapithecus species
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was ancestral to orangutan. It has been suggested that following the dispersal of
African hominoids to Asia, there was a division into two hominoid lineages, the
African lineage leading to Pan, Gorilla and Homo and the Asian lineage leading to
Pongo (Raza et al 1983). The SiuapithecusfRamapithecus fossils represent the middle
to late Miocene radiation of Asian hominoids of which the only survivor is the
orangutan.
2.1

Human, chimpanzee and gorilla clade

Specific relationships between the extinct and living hominoids are not clear, but a
much clearer picture of the divergence and relationships between the living
hominoids has emerged from molecular geneological analysis. Goodman (1963)
through extensive immunological comparisons of primate sera had shown that
African apes should be considered as taxonomically closer to humans than to
orangutans. Sarich and Wilson (1967) applied molecular clock concept to
immunological distances of hominoid albumins using rabbit antisera produced
against them and suggested an age of 5 myr for the last common ancestor of
humans and African apes. Today, with the help of appropriate techniques we can
discern the phylogenetic history encoded in the genome of an organism.
Information of molecular geneology derived by using techniques like micro-complement fixation, radioimmunoassay, electrophoresis, amino acid sequencing, nucleic
acid hybridization, restriction endonuclease mapping and nucleotide sequencing,
has given an idea of the sequence and timing of the divergence of living hominoid
primates. By taking into consideration all lines of evidences. Andrews (1987) has
suggested that there were 3 main cladogenic events in hominoid evolution; first the
divergence of gibbon lineage, - 20 myr ago; second, the divergence of orangutan,
- 15·5 myr ago and third, the divergence of man-African apes, - 7-9 myr ago.
The gibbons which are the first to branch out from the hominoid stock, form a
well defined group. They are primitive in their cranial and dental characters but
highly specialized in postcranial and cytogenetic characters as well as in their
behaviour (Mai 1983; Marks 1983; Andrews 1985). The great apes: orangutan,
gorilla, chimpanzee and man have been grouped together and their interrelationships assessed on the basis of shared characters. Orangutan, gorilla and
chimpanzee appear to share a number of features of skeleton, musculature and
reproductive system (Kluge 1983) but these have been shown to be of doubtful
phylogenetic significance, except for a few characters like the separation of the
flexor tendons of the toes, a feature which does not appear to be related to arboreal
habit (Andrews 1987). Schwartz (1984) made a case for a relationship between
orangutan and man based on a list of uniquely shared characters. Some of these
characters appear to be primitive retentions, others are doubtful (records of longest
hair) while a few could be synapomorphous. These are: a basicranial position of
foramen lacerum, rare and unkeratinized ischial callosities and delayed ossification
of the epiphyses (Andrews 1987).
The grouping of gorilla, chimpanzee and man with orangutan as the nearest
outgroup, is supported by a large body of evidence. They can be grouped on the
basis of a number of synapomorphous morphological characters (cranial,
postcr~nial, rep.roductive ~nd soft tissue featur~s).; immunological and\electrophoretic analysis of proteins; DNA-DNA hybridization data; uniquely shared
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amino acid residues and shared DNA substitutions. Thus the gorilla. chimpanzee and
man clade seems the most acceptable. Within this group though, there is no
agreement regarding which of the two lineages shared a period of common ancestry,
to the exclusion of the third.
Chimpanzee and gorilla share two phylogenetically significant derived features:
the enamel pattern (Martin 1985) and the complex of characters associated with
knuckle walking (Tuttle 1967). In chimpanzee and gorilla the enamel is similar and
secondarily thinned in the same manner and at the same rate. Both these species
exhibit knuckle walking, an unusual form of locomotion. Neither orangutan (which
supports itself on the sides of the fists) nor the human ancestors exhibited any
adaptation towards knuckle walking. Chimpanzee and gorilla share a complex of
10 characters of the elbow, wrist and hand. which are either adaptations for knuckle
walking or stabilising these parts (Tuttle 1967) and appear to be homologous.
Morphological, blood group and chromosome studies do not support
chimpanzee/man grouping and immunological and electrophoretic studies have not
helped in resolving interrelationships between the African apes and humans.
However, as Goodman et "I (1983) have pointed out that amino acid sequence data
hints at the possibility that chimpanzee is more closely related to humans than to
gorilla. This is due to the fact that at position 23 of a-haemoglobin, glutamic acid is
present in human, chimpanzee and pigmy chimpanzee as compared to aspartic acid
at this position in New World monkey, gibbon, orangutan and gorilla. Similarly, Ayhaemoglobin chain of gorilla as well as the y-chains of old world monkey have
arginine at position 104 whereas human and chimpanzee have lysine at this
position.
A distance matrix study of 183 DNAfDNA hybridization values (Sibley and
Ahlquist 1984) favoured the grouping of man and chimpanzee. Also an extensive
study of a 7·1 kb region of the t/J ,,-globin gene revealed that man and chimpanzee
shared 8 derived features whereas gorilla/man and gorilla/chimpanzee shared two
and three derived features respectively (Miyamato et al 1987). In a more recent
study (Gonzalez et al 1990), sequences totalling 3500 bases from 28S rRNA
gene and from one of the ribosomal internal transcribed spacers (lIS) from human,
chimpanzee, gorilla and orangutan show that human and chimpanzee are the most
closely related pair. Holmquist et al (1988) have critically examined molecular
evidences for human-chimpanzee, human-gorilla and chimpanzee-gorilla clades and
have concluded. that the available data do not clearly resolve higher primate
phylogeny. However sequence data from primate fJ globin-gene clusters has
provided evidence for a human/chimpanzee clade that narrowly excludes gorilla
(Koop et al 1989).
3. Australopitbecines
The period between 14 and 4 myr ago is poorly represented in the fossil record
(Bishop and Chapman 1970; Pickford 1975, 1983). There are very few hominid
fossils available before 4 myr. It would have been a period of important
evolutionary changes in the African hominoids. During the Plio-Pleistocene, about
4 myr ago, fossil hominids found in eastern and southern Africa, have been included
in the genus Australopithecus. This includes about 6 African species, among which
are included the ancestors of Homo and the distinct robust Australopithecus lineage
(Delson 1987).
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Early australopithecines

A significant fossil, Australopithecus afarensis was near the ancestry of other
Australopithecus species. The earliest A. afarensis-like hominid is about 5 myr old
and found at Baringo in Kenya (Hill 1985). The ancestry of A. afarensis though not
well understood should lie in the Miocene hominoid radiation of Africa. The
African sites of Hadar in Ethiopia (3'3-3'0 myr old) and Laetolil in Tanzania
( - 3·7 myr old) have yielded a large number of A. afarensis remains. A study of these
fossils indicates that they possessed primitive dental and cranial features (Walker
et al 1986). Teeth form the largest part of these fossils and their study indicates that
the dentition seems to be intermediate between the hominids and the pongids
(Johanson and White 1979). In the skull there is strong alveolar prognathism
related to the curved roots of the incisors. The canine roots are large, associated
with strong canine jugaae and the dental arcades are narrow with straight sides, not
parabolic. There are other primitive features like, strong muscle markings on the
cranium exemplified by a compound temporal-nuchal crest; a tubular pongid-like,
external auditory meatus, broad mandibular fossae, a very flat, shallow palate, a
pneumatised squamous temporal, large mandibular rami and condyle. The femur
morphology, like the position of the lesser trochanter, height of the greater
trochanter, the obturator insertion and the obturator externus groove shows that
they were habitual bipeds (Clark et al 1984). This is supported by an analysis of the
knee joint and the innominate bone as well as an enlarged occipito-marginal
venous sinus system (Falk and Conroy 1983), another adaptation for bipedalism.
The enlarged occipito-marginal venous sinus system, which allowed the blood to
flow to the vertebral or the internal jugular system, was developed in response to
the increased demand on the vertebral venous plexus due to the assumption of
bipedalism.
The evolution of bipedalism was a step of enormous significance. It helped in the
development of manipulative hands which could make and use tools as well as by
freeing the mouth from the functions of carrying things and procuring food,
eventually led to the evolution of language (Leakey and Lewin 1977). Among the
living hominoids, the gibbon is specialized for an arm swinging locomotion and the
much larger orangutan is also arboreal though much less acrobatic than the
gibbon. The gorilla and chimpanzee leave the trees and walk on the ground by the
rather specialized knuckle walking. Whereas man and his ancestors evolved a
habitual bipedal form of locomotion.
There was marked sexual dimorphism in A. afarensis. The female, for
example, 'Lucy', a rather complete adult skeleton from Hadar, was 3·5-4 feet in
height as compared to the larger, morphologically identical male fossils. The brain,
though small and pongid-like, already showed a limited degree of cerebral
organization reminiscent of the human pattern (Holloway 1983).

3.2 Later australopithecines
The later Australopithecus species are: the 'gracile' A. africanus (3'0-2'3 myr old)
from south Africa and the 'robust' species which include A. aethiopicus (2'5 myr old)
from Kenya; A. robustus and A. crassidens (1·9-1'6 myr old) from South Africa and
the hyper-robust A. boisei (2'0-1-3 myr old) from eastern Africa (Delson 1986). The
Swartkrans site in south Africa offers evidence that A. robustus and Homo coexisted
at this time. Burnt bones found in Member 3 from Swartkrans are the earliest
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evidence of the use of fire in the fossil record. It is not certain whether the fire was
used for cooking, protection from predators or warmth and also whether it was
Homo or Australopithecus or both who used it (Brain and Sillen 1988).
The robust australopithecines are characterized by distinctive dental and cranial
features associated with a large masticatory apparatus. These led to adaptations to
help in maximizing the vertical occlusal force and spread it across the well
developed post canine dentition (Johanson and White 1979). The face was massively
built and subnasal prognathism was reduced. Incisors and canines were small and
the post canine dentition was large, with molarized premolars. The zygomatics were
robust, anteriorly placed and the temporal fossae were large. Sagittal crests were
prominent and anteriorly located. In the lower jaw there was heavy buttressing of
the mandibular corpus and the mandibular rami were broad. The brain case was
located relatively low to the face and the foramen magnum was forwardly placed
(Walker et al 1986).
The development of a grasping hand with separately movable fingers was also a
significant advance in primate evolution. This led to the precision grip in which the
thumb and index finger meet at the tips to form a circle. This was possible due to
the gradual evolution of thumb opposability during primate evolution. Though
many monkeys and apes exhibit some kind of precision grip, in man it is fully
developed and used for fine manipulative skills. Though adapted for precision grip,
the human hand did not lose the general ability for power grasping and
prehensibility. The hominid hands now freed from the function of locomotion were
used for handling tools not only for protection but also for procuring food, for
example, digging up roots with the help of sticks.
The hand bones of A. robustus indicate that the hand was very much 'hominized'
(Susman 1988). A. afarensis which was more than 3 myr old, did not possess humanlike thumb and fingers, but by about 1·8 myr ago, a human-like thumb and fingers
had evolved in the hominids. A. robustus hand possessed the specifically human
flexor pollicis longus muscle, human-like metacarpals, a broad apical tuft on the
distal end of the phalanx and short straight fingers. These features indicate that
A. robustus was capable of precision grasping and tool behaviour, whereas lack of
ape-like curvatures in the proximal phalanges indicate reduced power grasping and
climbing ability. On the other hand, the overall period of dental growth and
development in A. robustus and A. boisei (Paranthropus) was short suggesting that
the prolongation of childhood growth period was not found in these hominids
(Beynon and Dean 1988).
The cranial remains of A. africanus were first discovered in Taung (the Taung
child's skull) in South Africa (Dart 1925). The skull has recently been studied using
computerized tomography (Conroy and Vannier 1987) which has made it possible
to scan it in different planes. This study has revealed that the developing dentition
of A. africanus was similar to that of a 3-4 years old pongid. As in the pongids, at
the first molar eruption, the other permanent teeth had not developed any roots,
whereas in humans at this stage, the incisors, canines and third premolar possess
some root structure. Also a great ape-like pattern of eruption of the permanent
incisors and first molars as well as retardation of canine eruption was observed in
the Taung skull. The horizontal alignment of the developing permanent incisors
was great ape-like, indicating a greater degree of subnasal alveolar prognathism
compared to humans. The Taung skull was a mosaic and as has been pointed out
by Dart (1925), it also possessed a number of hominid-like features. For example,
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lack of prominent supra-orbital ridges, narrow interorbital region, a higher
forehead, more delicately built maxillae and mandibles, circular shaped orbits, lack
of diastema in the lower jaw, forwardly located foramen magnum and an expanded
brain.
Among the various views regarding the relationships between the early hominid
species, two hypotheses are now more acceptable (Delson 1987). Both consider
A. ofarensis to be close to the common ancestor. The first hypothesis implies that
the robust australopithecines were polyphyletic and includes A. aethiopecus in A.
boisei. It suggests that A. ofricanus has given rise to A. robustus only, and does not
clarify the ancestry of Homo. Suggesting polyphyly in the robust australopithecines,
this view ignores the many derived features shared by A. robustus and A. boisei. The
more popular second hypothesis suggests that A. aethiopecus is the sister taxon or
common ancestor of the later robust species while A. ofricanus is the sister taxon of
Homo. The earliest Homo fossils appeared about 2 myr ago in eastern and southern
Africa. The closeness in time between the last appearance of A. ofricanus and the
first appearance of Homo in the fossil record as well as their morphological
similarities are considered to be evidences for an ancestor-descendent relationship
between the two. Whereas, those who object to this view, point out that too much
closeness in time between the last occurring A. africanus and the early Homo fossils
make this relationship improbable (Walker and Leakey 1978).
4. Origin and expansion of Homo lineage
The reasons why the australopithecine and the Homo lineages evolved only in
Africa are not clear. Perhaps the ecological changes consisting ( ~ shrinking forests
and increasing open woodlands and savannas, in Africa, were the right impetus for
the changes which took place during the evolution of the hominids; and if such
niches were present in other parts of the world, they were occupied by competing
primates (Leakey and Lewin 1977).
The Homo and the robust australopithecine lineages coexisted and evolved side
by side as is evidenced from their fossils in the Olduvai Gorge region in northern
Tanzania and Swartkrans site in South Africa. The robust australopithecine lineage
became extinct due to reasons which are not so clear whereas the Homo lineage led
to the evolution of modern man.
The earliest Homo species is Homo habilis. It first appears in the fossil record
between 2·2 and 1·8 myr ago (Johanson and White 1979; Hughes and Tobias 1977;
Howell 1979). Olduvai Gorge has yielded a very large number of fossils belonging
to H. habilis and A boisei. Some other early Homo fossils from Africa are, those
from Koobi Fora formation (Leakey 1976). Omo Shungura Members, E, F, G,
Olduvai Bed I (Leakey et al 1964) and Sterkfontein member 5 (Hughes and Tobias
1977). A study of the Olduvai H. habilis fossils indicates that, it was a small hominid
exhibiting a mosaic of primitive and derived characters and rudimentary tool
rnaking skills. The fore limb was shorter than the hind limb. With an opposable
pollex. the hand was capable of not only a power grip but also a simple precision
grip. The pollical carpometacarpal joint and the distal phalanges were very humanlike and the middle phalanges were robust and curved with well defined flexor
digitorum superficial is insertions suggesting retention of climbing ability which
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perhaps gave it a selective advantage, being able to escape, feed and even sleep in
the trees. In the foot, the plane of the first tarsometatarsal joint is human-like; the
fossilhallux is stout with human-like proportions and shows less axial torsion than
that of apes. The morphology of the foot and leg bones indicates that H. habilis
possessed human-like bipedality (Susman and Stern 1982).
The mean cranial capacity was larger than that of the australopithecines. Chin
was retreating and maxillae and mandibles were smaller. Incisors were larger and
the premolars were narrower in comparison to the australopithecines. Canines were
larger relative to the premolars and molar dimensions could be compared to the
lower range molar dimensions of the australopithecines. The supraorbital part of
the cranium shows variation from a massive supraorbital torus to a smooth brow
region. Also an Australopithecus-like post-orbital constriction and a concave or
dished appearance of the facial region was lacking. The face vaned from moderately
prognathous to orthognathous (Leakey et al 1964).
Opinions vary regarding the homogeneity of various H. habilis fossils. Some
regard them as belonging to a distinct though variable taxon, others regard them as
a mixture of A. ofricanus and Homo erectus (Robinson 1965b) a form more advanced
than the H. habilis. They are also considered to be composed of two Homo lineages
one leading to H. sapiens and other to H. erectus (Leakey 1966), and still others
suggest different splits of H. habilis (Day et al 1980). However, most workers agree
that there is too much variation in the H. habilis fossils to be included in one taxon.
Attempts to split H. habilis on the basis of size and shape differences (Wood 1985;
Stringer 1986) lead to formation of two subgroups; one with large brains, relatively
large teeth and orthognathic faces such as KNM-ERI470 and 1590, and the other
with smaller brains and lightly built faces such as KNM-ERI813 and OH24 (Wood
1987). It is nut certain whether these two morphs represent sexual dimorphism or
different taxa.
The next hominid fossil on the line to H. sapiens is H. erectus, once called
Pithecanthropus erectus or 'Java man' by Dubois, in 1894. It is well accepted that it
is close to the forms who were directly ancestral to the earliest H. sapiens. The 1·2
and 0-25 myr old skulls of H. erectus have been collected from Java and China
(Pope 1984; Rukang 1985). Older H. erectus fossils have been found in Africa. for
example, the 1·6 myr old fossil from west Turkana in Kenya which preserves almost
the whole skeleton (Brown et al 1985) and also post cranial fossils from Olduvai
Gorge in Tanzania (Day 1971) and east Turkana, Kenya. Thus it appears that
H. erectus groups perhaps in search of food or even out of curiosity travelled across
the narrow bridge of land that joins the African and Asian continents, to enter the
northern continents. They were mentally better equipped than their predecessors
and could make and use tools.
The hominids of Olduvai Gorge region are responsible for two distinct stone
cultures (perhaps produced by two groups or tribes); the simpler Oldowan culture
characterized by crude choppers and scrapers and the more complex Acheulian
culture characterized by the hand ax. This was a tear shaped stone tool with
sharpened edges and must have required considerable skill in making. The
Acheulian culture followed the simpler Oldowan culture but the two cultures also
coexisted for a long time (Leakey and Lewin 1977). The hominids of east lake
Turkana are responsible for yet another stone tool culture, the Karari industry
which had stone tools resembling the developed Oldowan industry. In parts of
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southeast Asia, India, China and Burma, there existed a pebble tool technology
which resembled the developed Oldowan industry.
It has been questioned whether the Asian and African H. erectus belong to the
same taxon (Delson 1985b). Some claim that the two share unique derived features
(Rightmire 1985) whereas others feel that they only share conservatively retained
features. It appears that the Asian H. erectus has not contributed any mitochondrial
DNA lineages to the modern man's gene pool (Cann et al 1987). Thus most
probably the Asian H. erectus was later replaced by H. sapiens migrating from
Africa.
H. erectus exhibited considerable sexual dimorphism and was a habitual upright
biped of good height. The study of H. erectus fossils from west Turkana, Kenya
(KNM-WT-15000) (Brown et al 1985) indicates that though human-like in many
respects, the vertebrae differed from those of H. sapiens in having longer spines,
narrower laminae and smaller vertebral foramen in cervical and thoracic vertebrae.
The birth canal diameters were smaller than those of H. sapiens. A well preserved
partial H. erectus innominate from Plio-Pleistocene in Koobi Fora formation,
Kenya (Leakey 1976) had a similar position and orientation of the ischial tuberosity
among other morphological similarities with that of H. sapiens. The relatively
complete cranium of H. erect us, from Koobi Fora formation, is large in size, with
thick vault bones. The supraorbital tori are prominent and post orbital constriction
is reduced. It has a marked postglabellar sulcus, strong temporal lines and small
temporal fossae. The zygomatic region is deep and wide (Leakey and Walker 1976).
Fossils like Laetolil Hominid 18 (LH 18) (Day et al 19RO) from Tanzania, which
is regarded as an early east African H. sapiens, give us a glimpse of the transition
from H. erectus to H. sapiens. The LH 18 is about 120,000 years old and shows a
mixture of advanced (expanded skull, vertical parietals, rounded occiput and cranial
capacity of 1200 cm ') and primitive features (large brow ridges, low sloping frontals,
marked thickness of bones). Such a mixture of characters is seen in other fossils
also, for example, Omo skulls from Kibish Beds in Ethiopia (-130,000 years old)
(Day 1969), Broken hill skull from Zambia (110,000 years old) (Bada et al 1974),
skulls from Saldanha in South Africa, Bodo in Ethiopia and Ndutu in Tanzania
(Kennedy 1980) range from the more primitive and H. erectus-like (skulls from
Bodo and Ndutu) to the more advanced and H. sapiens-like (LH 18 and Omo
skulls). A mixture of primitive and advanced features is also observed in postcranial skeleton such as the femora from the Broken Hill locality and Guomde
Formation east of lake Turkana. Opinions vary regarding the change in H. erectus
during its evolutionary history from 1·6 myr to the middle Pleistocene (Delson
1985b), some advocating gradualistic change, others, a definite change over a period
of time.
5.

Advent of modern man

The H. sapiens includes two subspecies, the anatomically modern man (H. s.
sapiens) and the neanderthal man (Homo sapiens neanderthalensiss. The origin of
anatomically modern man has been a hot topic of debate recently due to new
information gained from palaeontology and molecular biology. The H. s. sapiens are
characterized by derived features such as, a sracile skeleton with comparatively thin
cranial and mandibular bones, a large, high and domed cranium, reduced or lacking
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supraorbital torus and external cranial buttressing, reduced dentition and
supporting parts, resulting in an orthognathous face (Stringer et al 1984).
The Homo lineage was not only characterized by definite anatomical features, but
related to these were social and behavioural changes. Homo established home bases
and collected and shared food. The food was mostly plant in nature but also
included small animals. The food gathering habit was replaced to some extent by
hunting. It has been suggested that the role of organized food hunting in human
evolution has been exaggerated and that the habit of food sharing in organized
social groups played a more important role in human evolution (Leakey and Lewin
1977). Homo was able to use his hands not only for carrying food but also perhaps
water. This would have helped him greatly in his migrations which would have
taken him away from water sources. Homo also learnt how to use fire perhaps after
observing natural bush fires. He may have used it for warmth, light and protection
and later also for cooking. A reduction in the size of the teeth and jaws is evident in
the Homo lineage. Another significant character the Homo lineage and the other
higher primates inherited from their ancestors was stereoscopic colour vision,
enabling them to study their surroundings in colour and in 3-dimensions.
The neanderthal man lived between 30,000 and 100,000 years ago and was so
named because of the discovery of its remains in Neanderthal valley in Germany.
His remains have been found in different parts of Europe (for example, Swanscornbe
in England, Biache in France, Ehringsdorf in Germany) and southwest Asia, in the
late Pleistocene caves of Tabun, Amud and Kebara in Israel and Shanidar in Iraq.
A rich collection of tools has been found together with the fossils and the differences
between the tool assemblies indicate that perhaps there were about 4 coexisting
neanderthal cultures (Leakey and Lewin 1977). Unlike the popular opinion of the
neanderthals as being brutish men with stocky, stooping muscular bodies, they
appear to have had a complex culture. In the Shanidar cave, of the Zagros
mountain highlands of Iraq, a 60,000 years old neanderthal burial site was
discovered. A study of the pollen showed that several different species of flowers,
some of them of medicinal value, were arranged around the body. Thus the
neanderthals not only showed very human-like behaviour in burying their dead, but
had also begun understanding and using some of the plants around them.
A study of the neanderthal fossils shows that they possessed very large cranial
capacity, large brows and protruding occipital region, rounded parietals, and
curved robust long bones. An examination of an almost complete pelvis from the
Kebara cave in Israel showed that the outlet was not bigger but of a different shape
from that of modern man. Also the structure and orientation of the sockets into
which the femur fits were quite different from that of modern man perhaps implying
differences related to locomotion and posture between the two (Rak and Arensburg
1987).
The relationship between the neanderthal and the early modern man has been a
source of controversy (Trinkaus 1984). There have been two opposing views.
According to one, the neanderthals were ancestral to the modern man. The second
suggests that the neandertha1s were a distinct branch of the Homo stock that
became extinct and has not contributed to the modern H. sapiens lineage; and the
modern man, who arrived earlier than the neanderthals in the Mediterranean
Levant, coexisted with them in this region. The Homo fossils which were found in
the southwest Asia late Pleistocene caves were earlier regarded as belonging to a
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single population which was related to both the neanderthals and the early modern
man. A more detailed study showed that the Tabun fossils were distinct
neanderthals and were older than the Skhul samples which were early modern
H. sapiens. It was assumed by many workers that just as in Europe, modem man
appeared later than the neanderthal man in the whole southwest Asia also. The
thermoluminescence dating of burnt Mousterian flints from Qafzeh caves in Israel
has found them to be about 92,000 years old (Valladas et a11988) which then also is
the age of modern man in that region. Another modern man population at Djebel
Irhoud in Morocco has been given a similar date (Delson 1988). Whereas, the
neanderthal burial at Kebara (Israel) has been dated at -60 kyr (Valladas et al
1987). Thus modern man was present in southwest Asia much earlier than the
neanderthals and though the two would have evolved from a common ancestral
gene pool, this observation makes an ancestor-descendent relationship between the
neanderthal and modern man improbable. In fact the coexistance of the two in
Eurasia for nearly 60,000 years, and lack of any definite evidence for a gene flow
between them indicates that they may not be so close as to belong to the same
species. The neanderthals appear to have been a Homo stock of European origin
(they have not been found in Africa) who migrated to southwest Asia relatively late.

5.1

Two models for the origin of modern man

The two most popular models proposed to explain the origin of modern man are:
the regional continuity model (multiregional origin) and the single origin model
(recent African origin). According to the regional continuity model, there was an
early and middle Pleistocene radiation of H. erectus from Africa, leading to the
establishment of regional populations in other areas of the world through local
differentiation. These populations maintaining gene flow then evolved into modern
H. sapiens in different parts of the world. The single origin model suggests that
there was a relatively recent common ancestral population, most probably in Africa,
that possessed most of the anatomical features displayed by the modern humans.
The modern man originated here, in the early part of the late Pleistocene. This was
followed by a radiation from Africa to Eurasia of a founder population and
development of modem regional characters outside Africa.
A study of the genetic and fossil data made by Stringer and Andrews (1988),
supports the single origin model quite convincingly. Their theoretical predictions
from the two models, regarding the regional variation also hold true for the single
origin model. For example, according to the multiregional origin model, the
interpopulation differences would be high, more pronounced between each
peripheral area; the intrapopulation variation would be more pronounced in the
central areas of human range and transitional fossils from the transition of local
ancestral population to modern humans would be widespread. Also there would be
no definite temporal pattern in the appearance of H. s. sapiens characters in the
different regions of the world. The predictions according to the single origin model
are quite different and are found to be true. The interpopulation differences are
comparatively less and more pronounced between the African and non-African
populations; the intrapopulation variation is the most among the Africans;
transitional fossils are found only in Africa and the modem H. sapiens set of
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characters appear first in Africa, then southwest Asia and later in the rest of the world.
The middle Pleistocene Homo fossils from different areas give an indication of its
regional populations in that period. Early neanderthal fossils were found in Europe;
in England, France and Germany (Stringer et al 1984). Late H. erectus fossils were
found in the far east, in Zhoukoudian and Hexian in China and in Indonesia
(Ngandong material) (Wolpoff et a/1984). In southern Africa at this time there were
fossils such as, the skull from Broken hill (Zambia) which bears resemblance to the
fossils in the north, like Bodo in Ethiopia and the pre-neanderthal or early
neanderthal material from Europe (Stringer et at 1984; Brauer 1984). As has been
mentioned earlier, the late H. erectus from Asia appears to be quite distinct from
that in Europe and Africa. indicating a west-east division of the middle Pleistocene
hominids before the divergence of the neanderthals (Stringer and Andrews 1988).
This pattern of variation would not be supported by the multiregional model.
which would indicate a closer relationship between the Eurasian populations.
The earliest (-100,000 years old) modem man fossils are from the south African
caves of Klasies river mouth and Border cave (Stringer 1988), Skhul and Quafzeh
caves from Israel, Dar-es-Saltane in Morocco and Omo-Kibish in Ethiopia. In
Europe, the far east and Australasia, modem H. sapiens appears to have a later
first appearance. Unlike what would be predicted by the multiregional model. there
is a lack of morphological clines in Europe and Asia before the appearance of
modem H. sapiens. There is absence of neanderthal derived features in the far east,
Australasia and Africa (Santa Luca 1980;Stringer 1978) and not much evidence of a
gene flow from other regions into Europe. With the appearance of modern man in
Eurasia, there is the appearance of the African primitive and derived features in this
region. Also inspite of a rather complete mid-Pleistocene fossil record, Europe and
south west Asia lack neanderthal-modem Homo transitional fossils. On the other
hand, the African fossil record presents intermediate fossils between the earlier
H. sapiens and the modern man, for example, fossils from Omo-Kibish in Ethiopia,
Ngaloba in Tanzania and FIorisbad in South Africa (Stringer and Andrews 1988).
The early modem H. sapiens fossils from Africa and Eurasia show similarity in
morphology as would be predicted from the recent African origin model. This is
also true of some of east Asian and Australian early H. sapiens fossils (for example,
the Mungo and Keilor fossils) which show similarities to the Eurasian fossils.
However, some of the Homo fossils in the late Pleistocene and early Holocene of
Australia show a very high degree of cranial variation. This can neither be
explained by the multiregional nor the recent African origin model. It has been
suggested by the supporters of the multiregional origin model that Australia may
have been occupied by two founder populations (Wolpoff 1985), a gracile
population from Asia represented by the Mungo and Keilor fossils and a robust
population, derived from the Indonesian H. erectus and represented by the Kow
Swamp and WLH-5Q fossils. This would have given rise to a heterogeneity, which is
not seen in modern Australians (Cann et al 1987). The recent African origin model
holds true as far as the Mungo, Keilor and Niah cave (Borneo) fossils are
concerned, which appear to be similar to the early H. sapiens from Eurasia.
However, the more robust groups of Australasian fossils specially if they are as old
as the gracile ones, are difficult to explain though it has been suggested that the
more archaic looking Australian crania may be due to cultural practices of
deformation (Delson 1988).
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5.2 Molecular evidences for the origin of modern man
Molecular and genetic studies of modem populations support the idea of a
sub-Saharan origin of modem man. Human mitochondrial DNA is a circular
molecule, consisting of about 16,500 base pairs, is maternally inherited, does
not undergo recombination and its mutation rate is about 10 times higher than
that of nuclear DNA. These properties make it a very useful tool for the
study of relationships. According to the multiorigin model one would expect
to find marked genetic differences in mitochondrial DNAs between widely
separated populations, but such differences have not been observed in the study of
mitochondrial DNA of different geographic populations. Cann et al (1987) studied
the mitochondrial DNAs of 147 individuals from 5 populations (sub-Saharan
Africans, Asians, Caucasians, aboriginal Australians, and aboriginal New Guineans)
by high resolution mapping with 12 restriction enzymes. They found 133 types of
mitochondrial DNAs in the populations studied and made a phylogenetic tree, that
relates the mitochondrial DNA types to each other and a derived ancestral
mitochondrial type. The mitochondrial tree has two primary branches. one leading
exclusively to Africans and the other leading to some Africans and to all other
population groups. The evolutionary tree supports the idea of the African
population being ancestral and this is also confirmed by the observation that
Africans seem to have more mitochondrial DNA diversity than other populations.
The variation within the African population was found to be as great as that
between the Africans and other populations. The intrapopulation variation within
the Asian group is comparable to that between populations whereas in the case of
the Caucasians, Australians and New Guineans the within group variation is almost
similar, the variation between groups being slightly more than that within the: groups.
A parsimony tree for 7 D-loop sequences of mitochondrial DNAs from Caucasians
and black Americans. rooted by the midpoint method indicated that there was
more diversity in the black D-Ioop sequences and the common ancestor was
African in origin (Greenberg et al 1983). Cann et al (1987) also suggested that
the mitochondrial DNAs are derived from a single woman (the mitochondrial eve),
who lived about 200,000 years ago, indicating that the human population passed
through a severe bottleneck. This timing is based on the assumption of 2-4%
divergence in the mitochondrial DNA sequence per million years (Stoneking et al
1986). An objection to the mitochondrial eve hypothesis has been raised by Latorre
et al (1986) who have studied the mitochondrial DNA types in Drosophila
subobscura which has recently expanded into the new world. and have argued that
one ancestral mitochondrial type can reach fixation by random genetic drift.
A study of the frequency' of closely linked nuclear DNA polymorphisms
(haplotypes) in the p-globin gene cluster, of normal chromosomes from Europeans,
Indians, Asiatics and Africans also found that 3 p-globin haplotypes are common in
all non-African populations and rare in Africa. whereas out of the two haplotypes
which were common in the African populations, one was rare and the other
completely absent from the non-African populations (Wainscoat et al 1986). The
modem H. sapiens founder population which migrated from Africa into Eurasia
appears to have lost the now predominant p-globin African haplotype which indicates
that this founder population which gave rise to all the non-African populations was
rather small (Jones and Rouhani 1986) and there was a population bottleneck at
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this time in human evolution when the emigrant modern man left Africa and
dispersed to the rest of the world.
A number of Negroid specific DNA polymorphisms have been found at loci such
as e-globin, tJ-globin, growth hormone etc. (Chakravarti et al 1984), dihydrofolate
reductase (Anagnou et al 1984) and insulin and albumin locus (Murray et al 1984).
Thus the nuclear DNA data indicates a division between the African and Eurasian
populations and also supports the recent African origin model. Studies of DNA
sequences associated with sickle cell mutants, as well as blood groups and enzyme
alleles data of African populations also suggests greater diversity indicating a longer
history of human evolution in this region compared to other parts of the world
(Pagnier et al 1984). Thus it appears that the combined molecular studies of
autosomal nuclear DNA, mitochondrial DNA and Y-chromosome-specific DNA
markers which would help in studying gene flow through the males, offer great
potential for the genetic analysis of human populations.

5.3 Expansion of modern man
The 90,000 to 100,000 years old fossils of modem man from Israel and Morocco
perhaps represent an ancestral Eurasian population which later entered the
northern hemisphere. However, modern human fossils have not been found in
western Europe before 35,000 years ago (Delson 1988). Thus the entry of modem
man to south western Europe occurred around 35,000 years ago and slightly earlier
in eastern Europe (Howell 1984). The 30,000 years old Cro-Magnon people of southwestern France have always fascinated pre-historians with their sophisticated stone
tool technology, carvings and cave paintings. The delay in modem man's further
movement into the northern hemisphere may have been due to an unsuitable
environment in the northern parts or competition with the well adapted and well
entrenched neanderthals. It is also very likely that early modern human fossils have
yet to be discovered in Eurasia. The first entry of modern man to Australia took
place 40,000 to 50,000 years ago (Jones 1987; Roberts et al 1990) and the
colonization of New Guinea took place from Australia about 30,000 years ago
(Hope et al 1983). There is a controversy regarding the age of the first human
colonization of the Americans. Two possible dates for the entry of modem man to
America are - 35 kyr and - 15 kyr (Fagan 1987; Bray 1988; Dillehay and Collins
1988) with more consensus for the second date.
Thus there appears to have been an expansion of modern humans from Africa to
the whole earth resulting in the replacement of the neanderthals and other archaic
humans in different regions. The modern human populations appear to have
expanded rather quickly to occupy the different areas of the world. Fully developed
language could have been the stimulus for this kind of expansion (Cavalli-Sforza
et al 1988). It evolved slowly over millions of years and reached its peak in modem
humans, resulting in efficient communication and spread of information. Based on
studies of laryngeal/basicranial morphology (Laitman 1985), it has been suggested
that the neanderthals were incapable of language. Thus language could have given
the modem humans an advantage over the neanderthals. Recently a well preserved
human hyoid bone (-60,000 years old) has been discovered from Kebara cave, in
Israel (Arensburg et al 1989). It is found to be almost igentical in size and shape to
the hyoid of present day populations, thus implying-that the morphological basis
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for the development of language/speech was well developed in the neanderthals.
There is not much evidence for the modern man having been directly responsible
for the extinction of neanderthals. They could obviously not compete with modern
man who was perhaps more progressive. They may also have been specialized for
survival in very cold conditions and were not able to adapt to a change in the
climate at the end of the last ice age.
The morphological variation shown by the present day populations is a result of
adaptations to local environments and geographical separation. The stocky Eskimos
from the northern regions are adapted for conserving heat while the very tall tribal
Masaai from Kenya are adapted for losing heat. Variation in skin colour in the
different populations is another adaptation; the melanin pigmentation in the human
populations increases as one moves towards the equator because the need to
protect the skin from ultraviolet radiation also increases.
From the above one can conclude that all the human populations, inspite of their
morphological variations belong to one recently evolved family.
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