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Y 33X A 5t Z1 A i i 5 B — S N AR I ST A SR I Z A . B R WRCE , IE AN ED FE JE 7Y
TEH#Y Homo florensiensis(c. a. 18 ka) F ik 7 #Y , A< 3b i 1k £ 25 /0 180 J7 4F fiij /Y 4b X 2 F¢ 1 45
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Discovery of a Robust Fossil Homo sapiens in India
( Orsang River Valley, Lower Narmada Basin, Gujarat) .

Possible Continuity with Asian Homo erectus

LS Chamyal'* , A Dambricourt Malassé®, DM Maurya',
Rachna Raj', N Juyal’, S Bhandari‘, RK Pant’, C Gaillard’

(1. Department of Geology, The Maharaja Savajirao University of Baroda, Vadodara, India;
2. UMR 7194 CNRS, Department of Prehistory, National Museum of Natural History,
Institut de Paléontologie Humaine, 1, rue René Panhard, 75013 Paris, France;

3. Physical Research Laboratory, Navrangpura, Ahmedabad, India;

4. Department of Earth and Environmental Science, KSKV University, Kachchh, India)

Abstract; The discovery in 1999 of an isolated skull of Homo sapiens in the Orsang River valley,
a tributary of the Narmada River in western India, is signilicant for understanding human
evolution in India and the links between South Asian Homo erectus and the oldest Asian Homo
sapiens (or AMH, anatomically modern human). The fossil was found in an old fluvial deposit.
Infrared stimulated luminescence ( IRSL) dating of the host sediments and of those within the
endocranium provided an age ranging from 50 to 30 ka. However, direct dating ( AMS
radiocarbon ) of the bone gave a minimum age of 4981-5579 cal BP. The skull is found to refer to
a brachyeranial Homo sapiens. and The most interesting features observed are the exocranial, a
well developed torus angularis in the posterior part of the Asian Homo erectus, the greatest width
in the lower part of the cranium ( temporal ) as in Homo erectus, which may be due to
pneumatization of the mastoid process. The supramastoid crest is developed and very broad frontal
sinuses are visible located in the broken glabellar area (20mm ). All together, these robust

features suggest a genetic continuily between Orsang skull and the late Asian Homo erectus.

Key words: Homo sapiens; Homo erectus; torus angularis; calvarium; lower Narmada basin;

western India.

1 Introduction

Human evolution in Asia has been a matter of recent debate''™ . The most interesting
concerns have however been the genetic continuity between late Asian Homo erectus and oldest

Anatomically Modern Human recorded in Asia. Unfortunately, only one skull of Homo erectus

* Corresponding author. E-mail address; lschamyal@ yahoo. com, Tel. . +91 9601723437
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narmadensis >7' | either archaic Homo sapiens' or Homo sp. indet'”’ of late Pleistocene is known
from India. The taxonomical description of which has been debatable. The Orsang skull
discovered in 1999 is identified as Homo sapiens with features which may throw new light on the
biological relationships between Asian Homo erectus and early Holocene Asian Homo sapiens.

In this paper, we present results on the external anatomy and biometry of the Orsang skull,
compare it with 130 skulls from lower to late Pleistocene and debate its age. CT scan will further
help understand features in the post-cranial part and also shed light on torus angularis and the
greatest width in the lower position as observed in Homo erecius. The comparative study supports
the presence of Asian Heomo erectus genes in the Orsang genome and an age close to late
Pleistocene/early Holocene. The age in this case is less important than the exceptional association
of plesiomorphic features which support evidence of endemic populations derived from late Asian
Homo erectus. This further supports the Wu Xinzhi theory of parallel evolution of human by

hyl:ridizati(m' 2]

2 Historical Context

The Quaternary deposits in Central Narmada Valley is well known since over a century and a

half for its middle to late Pleistocene mammalian fauna '® '’

and associated rich assemblages of
the lower Palaeolithic implements. These deposits were reclassified into different formations' "' and

palaeomagnetically dated to ca. 0. 73Ma BP'

':141 " The Youngest Toba Ash occurring at the base

of the exposed sequences is dated to ca. 75,000 BP''"'®'. The broken skull specimen of Homo

| .
is one of such rare

erectus, the first and only of its kind in India discovered by Sonakia'’
discovery. This skull was discovered in 1982 in the middle of the Narmada valley at Hathnora,
Madhya Pradesh (Fig. 1:B). It is the most ancient human remnant so far discovered in Indian
subcontinent and it was discovered in situ which allow a precise determination of its stratigraphic,
palaeontological and cultural context all attributable to the middle Pleistocene ( around 500,000
years ago). This was followed by discovery of second human fossil comprising a right clavicle'"’
and two hominin fossils along with an upper tooth of Equus namadicus from the same site'"*'. The
human calvaria found in a middle Pleistocene deposit in the central Narmada valley of Madhya
Pradesh, India, was assigned to the new taxon Homo erectus narmadensis'*'. Quaternary deposits
of comparable age in lower Narmada valley which form part of the extensive alluvial plain in

Gujarat have been studied in great details with respect to their stratigraphy, sedimentary

s e . ; [1922]
characteristics, depositional environments and paleoenvironment

. However, no fossil remains
have been reported so far from these deposits. The present study reports the discovery of fossil
human calvaria by the first author and his colleagues al the Department of Geology, The M. S.
University of Baroda in December 1999. The fossil was found in situ at Ratanpur ( Lat. 22°10'N,
Long. 73°30'E) in the Quaternary alluvial sediments of the Orsang River, which is a major
tributary of the Narmada River in Gujarat ( Fig. 1; A, C). We discuss here the field setting and

morphological characteristics of the fossil skull and its implication in human evolution.
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Fig. 1 a. Map of Gujarat showing major climatic zones and the location of
Orsang River, b. Map of Narmada River giving a regional geological
setup. Location of Hathnora is also seen from where the first fossil skull
was reported. ¢. Map of Orsang River showing the location of Ratanpur

from where fossil skull was recovered.

3 Regional Setting

The Orsang River arises from the southernmost part of the Aravalli mountain ranges that
consists of various types of structurally deformed metamorphic and igneous intrusive rocks'*'.
Major rock formations exposed in the upland zone belong to the Aravalli Supergroup of rocks,
especially the upper part ( Champaner series), resting on granites and gneisses and including
phyllites, schists and quartzites. They are followed by the rocks of Delhi Supergroup and post-
Delhi intrusives consisting of quartzites, mica schists, limestones, gneisses and granites of
Precambrian age. The Mesozoic is represented by infratrappean rocks (limestones, sandstones of
Nimar beds) and basaltic flows of the Deccan Trap Formation'”'. Within the uplands, the Orsang
River flows in a channel broadly oriented in WSW-ENE direction. The river enters the Gujarat
alluvial plain around Sankheda where the channel prominently swings towards south due to the
influence of buried faults at the eastern margin of the subsurface Cambay rift basin'**', finally
meeting the Narmada River at Chandod. The channel of the Orsang River in its alluvial part is
characterised by continuous line of vertical cliffs of alluvial sediments on either banks. The cliffs
expose late Quaternary fluvial sediments capped by aeolian sediments which are stratigraphically
correlatable to sequences exposed in the cliff sections of other major river valleys of Gujarat

alluvial plain viz. the Sabarmati, the Mahi and the Narmada River =" *"’
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The Narmada River is the largest river of peninsular India. A major part of the course of the
Narmada River lies to the east of Gujarat state where it flows alternately through rocky areas
comprising Late Cretaceous-Eocene basaltic lava flows belonging to the Deccan Trap Formation
and alluvial sediments. The true alluvial basin of the Narmada is encountered in its lower part
within the state of Gujarat. The late Pleistocene sediments of the central and upper part of the
Narmada valley is well known for its rich mammalian faunal remains, including a human skull
found at Hathnora indicating conditions humidier than prcscnti—m].

4 The Ratanpur Section

The fossil human calvarium discovered was embedded hut partially visible in the vertical cliff
section of the Orsang River at Ratanpur (Fig. 1:C; Fig. 2). It was found embedded but partly
exposed in the Quaternary alluvial sediments on the left bank cliff section (Fig. 2:A, B and C).
Since the calvarium was found in the unconsolidated alluvial sediments, it was easily excavaled
(Fig.2:D). The endocranium was filled with semi-compacted alluvial sediments. The vault is
tinted at places with brown impregnation, while a sector of the lower part is washed-out due to
recenl exposure Lo the air.

The exposed sediment succession at Ratanpur, was carefully logged to establish its
stratigraphic  relationship  with other previously studied sections and understand the
palaeoenvironmental conditions in the context of the calvarium discovered. The continuous
extension of the cliff section allowed for confirmation of the lateral extension of the lithologies. For
preparing the vertical litholog, we examined lithological and sedimentological characteristics of the
~600 m long extension of the unbroken cliff section along the left bank of the Orsang River to the
south of Ratanpur. Two deep gullies at either end of the section formed the limits of the section
studied. The site from where the calvarium was recovered is located at 150 m downstream of the
gulley at the upper end of the cliff section. The cliff height ranges from 20-23 m above the river
bed (Fig.2:A). At the base of the section is a highly calcretised clayey silt which is about 2. 5 m
thick (Fig. 2:A). Lithologically it comprises mainly silt with clay and sand. Internal stratification
is not visible probably because of the extensive caleretisation evidenced by the presence of
calcretes ( bedded, nodular and tubular). The calvarium was found in the upper part of this
deposit. This is overlain by thin (10 cm) gravel with an erosional contact. The gravel thins out in
the downstream direction is in fact limited to the upper part of the cliff section only. Owing to the
dominance of bedded calcrete, the horizon is indurated and forms a bench which is protruded
towards the river in which the calvarium was found. The gravel is overlain by 1.5 m thick
horizontally stratified sandy silts. The calcretes are conspicuously absent in this horizon.
Overlying this is a 4 m thick prominent rubified soil (red soil). The soil is characterised by
distinct red colour and profuse development of pedogenic calcrete nodules. The calerete nodules
are abundant in the upper part and are seen to gradually decrease downwards. Bedded calcretes
are also observed at places. Lithologically, the soil consists of sandy silts. The red soil is
identified as a prominent marker horizon in the exposed late Quaternary sequences of the

Sabarmati, Mahi and the Narmada River valleys and has been used by previous workers for inter-
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Fig. 2 A. Litholog of the exposed Quaternary sediment succession at
Ratanpur. The horizon from where the fossil skull was found and its IRSL
date is also shown. Upstream view of the cliff section at Ratanpur. The box
indicates the place from where the fossil skull was discovered. C. Close view
of the fossil skull bearing sediments at Ratanpur. D. Photograph showing the
position of skull in which it was found. Photograph was taken after it was

excavaled.

[21, 22,27, 28]

basinal and intra-basinal correlations . In Orsang River also, the red soil is found to be

well developed at Aritha and Bhadurpur. Optical age obtained on quartz mineral extract from the

[25,26]

red soil at Bhadurpur gave an age of around 50ka BP . The red soil is overlain by Im thick
silty sand which is followed by a thick (4 m) horizon of deeply pedogenised fluvial silty sand.
The soil is of brown colour and shows extensive development of nodular pedogenic calecretes.
Overlying this is 2 m thick horizontally stratified silts that mark the uppermost part of the fluvial
sequence. The fluvial sequence is capped by 5 m thick aeolian sediments of which the top 0. 8 m
is deeply pedogenised that forms the present day surficial soil (Fig. 2A). The aeolian sequence at
Ratanpur is found to be consisting of structureless and homogenous silty sand. The aeolian
sediments broadly correlate with the global arid phase of the Last Glacial Maximum ( LGM). The

25, 26]

aeolian activity well recorded at other places in Orsang valley' and in other river basins of the

[26-28]

Gujarat alluvial plain
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5 Chronology and Palaeoenvironment

Infra red stimulated luminescence ( IRSL) dating was attempted on the coarse grained
feldspar extracted from the host sediments and those within the skull cavity. Two samples were
taken from the host sediments of the skull. The sediments within the skull were sampled in the
laboratory. These were analyzed using the Multiple Aliquot Additive Dose ( MAAD) protocol. In
MAAD identical dises with their natural luminescence are given incremental beta dose and
luminescence versus applied dose growth curve is plotted. Extrapolation of this curve to zero or
residual luminescence (in the case of sediments) provides the paleodose. In the present study, a
minimum of 4-6 discs per dose points are taken and irradiation going up to six times to anticipated
paleodose were given'™’ 10 achieve an optimum precision. The palaeodose was obtained by
extrapolating the signal value to zero taking due cognizance of the mathematical function of the
ll.lmin(fﬁ[:eﬂ{:ff versus d()ﬁ(’f gf{]wth curve.

Studies have shown that luminescence signal from feldspar, may exhibit anomalous fading
( athermal-rapid loss of stored signal from deeper traps at ambient temperature). An estimated

| 30| r
In view

loss of 2 to 10% in luminescence signal per decade due to fading has been observed
of this, the ages given in Table 1 should be considered as the minimum ages. The host sediments
at the same level as that of the skull gave an age of 38 £5 ka BP and 45 =7 ka BP. The
sediments inside the skull yielded an age of 30 +7 ka BP and 27 +4 ka BP (Table 1). Compared

to the quartz ages obtained on the correlatable sections at Aritha and Bahadurpurigi'zh-i located in

the upstream of Ratanpur, the feldspar ages are underestimated due to the reason discussed

above.
Table 1 Dose rate and IRSL age data
S 1 : y Dose rat
i Sample dated U(ppm) | Th(ppm) K(%) ED(Gy) ( ("i : i‘l; Age(ka)
RTNSFA Skull sediment | 3.75=1.0 | 20.5+3.0 | 1.81+0.1 126 + 26 4.2+0.4 30+7
RTNSF Skull sediment | 3.75+1.0 | 20.5=3.0 | 1.81 £0.1 112 +15 4.2£0.4 27 +4
RTNIAF Host sediment | 3.18+1.0 | 16.3+3.0 | 1.66 0.1 140 + 12 3.7+0.4 38 +5
RTNIF Host sediment | 3.18 £1.0 | 16.3=3.0 | 1.66 0.1 166 +22 3.7+0.4 45 +7

Cosmic ray dose 150 £30 pGy/a, Water content 15 +5%

"¢ dating of the skull using AMS method was also attempted. For this, the bone sample of
a few milligrams was removed from the right side of the nuchal bone, where the tissues were
already damaged. This method gave a minimum age of 4981-5579 cal BP. We consider that the
radiocarbon age is underestimated. The reason being the skull was embedded in a protruded
bench developed on the bedded calcrete horizon; hence it is possible that dissolution and re-
precipitation of carbonate due to percolaling rain waters over the years can contaminale the sample
with young radioactive carbon in the micro pores of the skull bone. The above inference, although
speculative at this stage, draws strength from the morphological characteristics of the skull,

described later in the text, which suggests that the skull is possibly of greater antiquity. The
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aeolian sediments at Aritha and Bahadurpur have yielded identical age of 21 £2 ka BP while the
horizontally stratified fluvial silts below it at Bahadurpur have been dated to 23 + 2 ka BP'*/.
Overall, the chronological data of the present study and by Juyal et al [2s] suggests the
continuation of active fluvial aggradation until the onset of arid phase of the Last Glacial
Maximum,

The fluvial sequence exposed at Ratanpur is dominated by fine grained sedimentary facies.
The basin received sediments from the Precambrian highlands in the north and northeast with some
contribution from the basaltic hills in the east. Lithological characteristics indicate the existence of
a fluvial system that carried mostly silts and sands and deposited them in flood plain environment
as indicated by the prevalence of fine grained sediments with horizontal lamination and buried
soils. The presence of palaeosols in the fluvial deposits indicates periods of pedogenesis with
continued alluvial deposition. The fluvial sequence at Ratanpur appears to have been deposited
mostly during the 50-30 ka period ( MIS 3 ), which has been identified as a period of enhanced

[25, 26]

precipitation attributed to strengthening of the SW monsoon' Enhanced fluvial aggradation

during this period is also reported from the Sabarmati, Mahi and lower Narmada vallcysin‘ 261811,
Humid to sub humid conditions in the central Narmada valley have been inferred from the
correlatable alluvial deposits that yielded rich assemblage of vertebrate fauna including a human
skull "', Offshore data from the Indian Ocean also suggest strengthening of summer monsoon
between 50-30 ka BP*'.

No archaeological artefact was found in association with the human fossil at Ratanpur.
However, tools signifying the presence of man have been reported earlier from the sediments of
Orsang River and its tributary, the Sukhi River. These have been found at many lower
Palaeolithic ( Acheulian) and Middle Palaeolithic sites, especially in the middle reaches, as well
as microlithic ( Mesolithic?) sites. Upstream of Sankheda, lower and middle Palaeolithic sites
occur in the piedmonts all along the northern margin of both valleys. In these piedmonts, the
lithic artefacts are mostly in semi-primary situation while in the alluvium they are usually
reworked. In the middle Orsang stratigraphical sequence, Acheulian artefacts are imbedded in the
loose pebbly gravel that unconformably rests on the basal deposition eycle composed of cemented
gravel above the basal mottled clay. Early middle Palaeolithic material occurs at the top of the red
soil, well known at regional scale, and in the overlying thin gravel bed ™ **'. The upper part of
the fine aeolian sands, that forms the last unit of the stratigraphical sequence has yielded large
quantities of microliths pointing to selection of the finest raw materials such as chert, jasper or

agate in order to produce small flakes and bladelets ™" **'

. The characters of the lithic assemblages
and the cultural sequence they represent tally well with that of the neighbouring regions of Gujarat
and southern Rajasthan and also suggest favourable conditions for the existence of man during the

late Pleistocene.

6 Morphology of the Skull

The morphological characters of the skull were studied by one of us ( Anne Dambricourt
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Malassé) in Baroda University while comparative anatomy was done at the National Museum of
Natural History of Paris ( France). As the skull cavity was full of sediments only its external
anatomy was observable. The cerebral cranium is complete apart from the frontal squama in its
right portion that shows a relatively recent break on the side exposed to the air. The supraorbital
arch of the left orbit is preserved, with the glabella and the left external angular process of frontal
bone. However, the mandible, the maxilla, the malar and nasal bones, as well as the ethmoid
and body of the sphenoid are missing. The clivus, the petrous pyramid, the occipital condyles
and the exo-occipital, the auditory canals and the temporo-mandibular articulations are also in
place but blunt. The root of the styloid apophysis is visible on the right side. These parts of the
base are fragile and often damaged. Their good state of preservation indicates that the skull

underwent little movement since its burial ( Fig. 3:a,b,c).

Fig. 3 Orsang skull; a) frontal view, b) and ¢) upper and basal view showing the sagittal

asymmelry, black arrow indicates the glabellar sinuses ( scale 5 em)

The calvarium belongs to Homo sapiens (in the sense of anatomically modern human, AMH)
as shown by the general conformation of the vault, the curve of the frontal, the general contour of
the temporal squama, the development of the mastoid process downward and forward, the low and
tipped position of the occipital squama, as well as the relative positions of the zygomatic process
and the auditory canal (Fig. 4).

Broad frontal sinuses are visible in right lateral view as shown by a break in this part, which
shows a gap of aboul two centimelres between the inner and outer compact lables of the bone
(Fig.5), but they are limited to the glabellar area as seen in the frontal and superior view
(Fig. 3; Fig. 6 ) without supra-glabellar depression, no post-orbital constriction is visible in
superior view. In basal view the frontalisation of both petrous bones is typically that of Homo
sapiens.

The maximal width is in the lower part of the skull that was never observed before in Home
sapiens; the parietal wall flares while closer to the temporal squama ( Fig. 7). This large breadth
is increased by the development of the supramastoid crest. In posterior view, the mastoid
processes are nol in a vertical alignmenl with the parietal eminences, resulting from the temporo-

parietal bulge probably caused by a pneumatization of the mastoid portion of the temporal bone as
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Fig. 4  Orsang skull: left and right lateral view showing the planoccipitaly.
The right side of the skull is altered by exposure to air. The arrow on the left
indicates the short exocranial part of the cerebellar fossa, i: inion. The arrow

on the right indicates the torus angularis(ta).

Fig. 5 Orsang skull: broken section of the

glabellar sinuses in right lateral view. The white 25
2 Fig. 6

Orsang skull in frontal view, arrows: 1 the

arrow indicates the endocranial compact bone, the : iy
P strong pneumatization of the glabellar area, 2 the

black arrow shows the sinus cavity( scale 3 cm) siaal Bsudih st ibe baipomt v,
in Homo erectus. X-ray investigation will give more details on possible development of mastoid air
cell system.

The degree of synostosis of the cranial sutures is high, particularly for the lambdoid and
sagittal sutures attesting a mature adult stage. The bones ( frontal, parietal, temporal, malar) are
rather thin as shown by their section visible on the breaks. There is a post-bregmatic depression.
The two mastoid processes are quite well developed and support the skull when it is placed on a
table; this character argues in favour of a male individual. Some marks of the muscular
aponeurosis are well distinct on the left side of the cranium, especially those of the temporal
muscle which are elongated vertically and rough, and those of the posterior belly of the digastric

muscle. However the right side does not show these features. This asymmetry could be compared
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to the one seen in inferior and superior views ( Fig. 3).

The bones of the vault are of membranous
formation, their conformation result from a combination
of neural and hormonal growths. Similarities in
measurements with Homo erectus especially with Homo
erectus narmadensis ( Table 2) do not correspond to
growth homologies and it is clear that the forward and

downward development of the cerebellum is typically lhal‘ I

of AMH (anatomically modern human).

Besides these, other features worth noting are the
remarkable anatomical characteristics. The nuchal plane Fig. 7 Orsang skull in posterior view.
and the exocranial surface of the cerebellar fossa is The arrows indicate the supramastoid crest
short, and above them the supra-iniac zone is flat and vertical; the profile presents an important
planoccipitaly ( Fig. 4 ). There is no torus occipitalis; nevertheless the external occipital
protuberance (inion), the superior nuchal line and the supramastoid crest are developed.

The study of the skull base takes into consideration the flexion of the spheno-occipital
synchondrosis. When the flexion is too active, it brings the tentorium cerebelli forward and
downward and hence limits the backward growth of the occipital squama as known in cranio-facial

orthodonties ( biodynamices of spheno-temporo-occipital growth ) Laran]

The maximal length tends
to reduce so that the opisthocranion can merge to the inion, with planoccipitaly as a result. X-rays
investigation with such a cranial orthopaedic approach could give more explanation for the
shortening of the cerebellar fossa bottom.

A characteristic feature observed is the torus angularis (or asteriac process) a thickening of
the exocranial compact bone of the parietal squama, located in the asteriac area (Fig. 8). Two
vascular orifices delimit the relief which tends to overhang the occipital bone. In Homo erectus,
this protuberance is more developed in continuity with a marked superior temporal line not visible
on the Orsang skull. In the approximate Frankfurt plane, its position is at the level of the
zygomalic process and not above as in Homo erectus narmadensis, because of the downward and
forward growth of the cerebellar fossa, specific of the Homo sapiens grade ( Fig. 9).

Without X ray or CT scan view, it is not possible to conclude on the origin of this association
of features never observed in anatomically modern human. This can be probably made by a
pneumatization of the mastoid process classically observed in Asian Homo erectus bul one can not
exclude a peculiar development of the middle cerebral fossa in relation with the planoccipitaly. So
both hypotheses a) pneumatisation and b) biodynamics of spheno-temporo-occipital growth, need
a CT scan analysis. While frontal sinuses are in connection with ethmoidal air cell system
connected with the more or less pneumatised sphenoidal sinus, we propose in a future study to test
the correlation between the maximum width in the temporal area and a growth of the skull base
governed not only by the spheno-occipital synchondrosis ( shortening of the cerebellar fossa) but

also by a possible pneumatization of both sphenoidal sinuses ( lateral inflation'™ ) and petrous
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Table 2 Orsang skull measurements in millimeters ( number in the left

column correspond to Martin and Seller"

[41]

ORSANG Cranium

Notes

I maximum length glabella-opisthocranion

170 inion and opisthocranion coinciding

8 maximum breadth

146 location; supramastoid crest

hi-parietal breadth

128  hetween the two parietal bosses

17 hasi-bregmatic height

132

20 auriculo-bregmatic height

105

horizontal cranial index
temporal 100x1/L
parietal 100x1/L

85.29 hyperbrachycranium
75. 29  mesocranium

index of height/length

auriculo-bregmatic height/max. cranial length
hasi-hregmatic height/max. cranial length
index of height/breadth

auriculo-bregmatic height/max. cranial breadth
hasi-hregmatic height/max. cranial breadth

61. 76  orthocranium ( low vault)
77.64  low skull

71.91  wide vault
90.41  wide vault

cranial capacity

1390, 75 ml +-73

frontal sagiltul curvatlure
26 nasion-bregma arc
29 nasion-bregma chord

lindex

16
104
89. 65

divergence of the frontal

9  minimum frontal breadth

110 by symmetry

10 maximum frontal breadth 1125
index of divergence 97.77
nasion-inion arc 297
Parietal ; length of sagittal are/temporal arc

27 Sagittal arc of parietal 122
are of parietal with temporal edge 105

curvature index

116. 19 high index probably caused by the planoceipitaly

upper lempural line 1o 1empuru] edge

37 ( between the highest point of the superior temporal curve

and the highest point of the superior temporal line )

stephanion-hregma chord

superior stephanion; 60 mm; inferior stephanion: 67 mm

upper stephanion arc

112

upper st(-'.phzminn (:hnr:]

103

nasion-frontomalar suture

47 (in horizontal plane)

bizygomatic breadth

128 anterior zygomalic tubercle

bi-asterion breadth 109

11 bi-porion bhreadth 132

hi-pterion hreadth 100

hi-mastoid breadth 106

porion-asterion length left: 45
right: 44

length between the summit of the mastoid 28

process and the centre of the carotid canal

7 Foramen magnum

length 35

width 30

index 85.71 wide foramen magnum
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Fig. 8  Orsang skull: the left temporal and parietal bones. The

arrows indicate se; the supramastoid crest, ta; the torus angularis.

Fig. 9 Comparison between Homo erectus narmadensis ( Hathnora) (left) and Orsang (right) in
the Frankfurt plane, centred on the porion (scale approximately comparable). The arrow indicates

the torus angularis.

bones. The sphenoid is destroyed; nevertheless CT scan can provide the profile of the inner
surface of the temporal bone, just above the petrous pyramid, to verify if the distance between the

two endocranial temporal surfaces is abnormally enlarged.

7 Biometrical Analysis

The biometrical measurements ( Table 2) confirm the anatomical diagnosis with new data
supporting the late Pleistocene-early Holocene age. As we know, the early Anatomically Modern

Humans ( Pleistocene, Proto-cromagnoids) developed cranial capacity around 1400-1600 ml,
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greater than Holocene people 39, for instance as in Iberomaurusian people of Taforalt
( Cromagnoids from North Africa, late Pleistocene/early Holocene; i. e. 12 ka BP). But the
process of brachycephalisalion which  increased during Neolithic period, is not visible before
Mesolithic ™ ; i. e. 9000 ka BP. Since the skull is lacking major parts to apply Martin and
Seller'*'" measures, critical distances are taken with homologous anatomical points for comparison
with other skull series. The maximum length ( glabella-opisthocranion 170 mm) and the maximum
width (146 mm) correspond to Homo erectus s. [. biomelric homologies, as the opisthocranion
merges to the inion and the maximum width is bitemporal not biparietal, therefore these values
have no meaning isolated from the cranial conformation and morphogenetic trajectories.

According to Martin and Seller "' | euryon cannot be located on the entire adjacent region
above the external auditory mealus when symmetrical lateral expansion is excessive as in Homo
fossil species. Nevertheless with Orsang skull, the case is peculiar because of the planoccipitaly
which could be correlated to the lateral expansion of cranial cavity due to specific neural growth in
the spheno-temporo-occipital area. Taking into account both cases, i) euryon on temporal bone
and ii) euryon on parietal bone, the skull is classified differently. In the first case, i. e. the
greatest breadth is bitemporal, the horizontal cephalic index classifies the skull in the calegory of
hyperbrachycranium. In the second case, i. e. the greatest breadth is biparietal the skull
classifies in mesocranium category. The ratio between the maximum height ( basion-bregma, 132
mm ) and the bitemporal (146 mm), is 90,4, the cranium is wider than high that accentuates the
broad aspect of the skull. Finally the height/length ratio shows a sharply longer skull (170 mm)
than high (132 mm).

The cranial capacity is estimated according to Martin’s equation based on the exocranial
measures; 0. 00037 (length x width ( euryon-euryon x basion-bregma height) + 328 + 73. As
seen previously, in Homo sapiens the distance between the two euryons is located on the parietal
bones. With Orsang skull, discussion is open because of its original transversal profile in the
temporal area. Taken on temporal bone the value gives a capacity of 1540 ml. Taken on parietal
bone, the capacity would approach 1400 ml (1390 ml). The glenoids fossa of the temporal: the
left TMJ ( temporo-mandibular joint) has been better protected than the right one, which was
exposed to air; they are asymmetrical, the left being appreciably wider and deeper. They are
large-sized. The foramen magnum is asymmetrical and wide (index =85,7).

To conclude, the neurocranium is low, long and wide, the biometric originality lies in
the particular development of the posterior part with the planoccipitaly, the shortening of the
cerebellar fossa and the temporal convexity. Because of this original profile, it is necessary to
distinguish two morphological categories; i) the greatest breadth is bitemporal, the skull
developed hyperbrachycephaly with a high cranial capacity (1540 ml), ii) the greatest breadth is
biparietal, the skull is mesocranium with a less cranial capacity (1390 ml). As mentioned
above, the highest cranial capacity corresponds more to the Epipaleolithic people (12ka BP),
that is in accordance with the well developed exocranial features, especially the strong glabellar

pneumatisation. Nevertheless the skull classified itself in hyperbrachycephaly category which
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makes Orsang skull closer to Mesolithic hunters-gatherers (9000ka BP) and/or Neolithic people.
This apparent contradiction can be solved by introducing the cranial orthopaedics approach. The
general cranio-facial equilibrium seems normal, but the profile of the vault, the short base and the
symmetry evocate deformities caused during foetal or circumnatal growth by early cranial suture
synostoses of the vault and excessive flexion of the spheno-occipital synchondrosis.

More conclusions will be drawn with CT scan or X ray investigation comparing Orsang skull
morphology with the biodynamical analysis applied to prehistorical or historical population. The
analysis will help in illustrating endemic effects on the complete axial skeleton including the

spheno-occipital region less or more flexed ' *',

This preliminary approach allows concluding that Orsang skull has a transitional Mesolithic
morphology closer to Cromagnoid people than to the gracile Neolithic with a probable basicranial
deformity. This deformity can be due to specific spheno-occipital synchondrosis flexion during
foetal or circumnatal growth. The widest length in the temporal area can probably be i) by
pneumatisation of the mastoid air cell system, ii) by abnormal transversal growth of the
encephalon, iii) these two factors in close relation with sphenoidal growth including hypophysis

with endocrine consequences.

8 Comparative Anatomy

The morphology of the Orsang skull has been compared with the specimens kept in the
Institut de Paléontologie Humaine of Paris ( casts and originals, n =104 ), and those described
earlier in literature (n=21) (Table 3).

Laterally the pneumatization extends
beyond the supraorbital notch whereas the
zygomalic process forming the external orbital
edge remains gracile. This pneumatization as
seen above causes a very wide nasal root and a
protrusive profile of the supra-orbital arch
(Fig. 10).

Some of the 27 adult skulls of Taforalt
( Tafoughalt, Morocco, 11-12 ka BP) kept at

the Institut de Paléontologie Humaine, are

characterized by big glabellar pneumatization Fig. 10 Orsang skull, inferior view of the glabellar

. _— sinuses. Arrows: 1 the pneumatized glabella, 2 the
strong supramastoid crest and occipital

supraorbital notch, 3 ceiling of the orbital cavity.
protuberance; nevertheless none of them

developed a torus angularis neither such an important pneumatization of the glabellar sinuses.
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Tab.3 Distribution of torus angularis in the Pleistocene African and Eurasian populations

Lower Pleistocene

(2. 5Ma-780ka BP) Torus angularis Sources Taxon
AFRICA
1. KNM ER 1470 no cast Homo rudolfensis
2. KNM ER 1813 no casl Homo ergaster
3. KNM ER 3883 no casl Homo erectus
4. KNM ER 3733 no cast Homo ergaster
5. KNM-ER 42700 no 1 Homo erectus
6. Omo Shungura L. 894, 1 no 2 Homo erectus
7. Olduvai Hominid 9 pseudo cast Homo erectus
8. KNM WT 15 000 no casl Homo ergaster
9. Bouri no 3 Homao erectus
10. UA 31 Buia no 4 Homo erectus
11, Atlanthrope 4 no 5 Homo erectus
EUROPE
12. Dmanisi D 2700 ado ¢ weak 6 Homo georgicus
13. Dmanisi D 2280 yes 6 Homo georgicus
14. Dmanisi D 2282 ado ¢ weak 6 Homo georgicus
15. Dmanisi D 3744 old yes 6 Homo georgicus
INDONESIA
16. Sangiran 2 ves cast Homo erectus
17. Sangiran 4 ves cast Homo erectus
18. Sangiran 10 yes 7 Homo erectus
19. Sangiran 17 yes casl Homo erectus
Middle Pleistocene( 780 ka-120 ka)
AFRICA
20. KNM-ER 3884 no casl Homo erectus
21. Ndutu 1 no casl Homo erectus
22. LH 18-Ngaloha no cast Homo erectus
23. Kabwe yes casl Homo rhodesiensis
24. Omo Kibish 1 no 8 Homo sapiens
25. Omo Kibish 2 no 8 Homo erectus
26. Herto no 9 Homo sapiens
27. Elive 15prings169 no 10 Homo heidelbergensis
28. Saldanha no casl Homo heidelbergensis
29. Djebel Irhoud 2 no cast Homo sapiens
30. Djebel Irhoud 1 no cast Homo heidelbergensis
EUROPE
31. Ceprano yes 11 Homo heidelbergensis
32. Tautavel yes cast Homo heidelbergensis
33. Castel di Guido ves 12 Homao heidelbergensis
34, Reilingen yes 13 Homo heidelbergensis
35. Atapuerca 4 yes 14. Homo heidelbergensis
36. Atapuerca 5 no 14 Homo heidelbergensis
37. Swanscombe no casl Homo heidelbergensis
38. Biache Saint Vaast no 15 Homo heidelbergensis
39. Krapina no cast Homo neanderthalensis
40. La Chaise BD 17 no 15 Homo neanderthalensis
41. La Chaise S25 no 15 Homo neanderthalensis
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( Tab. 3 Continued )

Lower Pleistocene

(2. 5Ma-780ka BP) Torus angularis Sources Taxon
CHINA
42. Sinanthropus 111 yes cast Homo erectus
43. Sinanthropus X yes casl Homao erectus
44. Sinanthropus XI suspected cast Homo erectus
45. Sinanthropus X1I yes cast Homo erectus
46. Hexian yes cast Homo erectus
47. Dali yes vast, 16 Homo erectus
INDIA
48. Hathnora yes cast Homo erectus
Upper Pleistocene( 120 ka-10 ka)
AFRICA
49, Singa 1 ( Sudan) no 17 Homo sapiens
50. Kanjera ({ Kenya) no cast Homao sapiens
51. Gambles Cave ( Kenya) no cast Homo sapiens
52. Rhunda ( Kenya) no casl Homo sapiens
53. Taforal (n=27) no original Homo sapiens
NEAR EAST
54. Amud no cast Homo neanderthalensis
55. Tabun no cast Homo neanderthalensis
56. Shanidar 1 no 18 Homo neanderthalensis
57. Shanidar 2 no 18 Homo neanderthalensis
58. Qalzeh 6 no original Homo sapiens
59. Qafzeh 9 no 19 Homo sapiens
60. Skhul ¥ no cast Homao sapiens
EUROPE
61. Spy | no casi Homo neanderthalensis
62. Spy 2 no cast Homo neanderthalensis
63. Mont Circée no cast Homo neanderthalensis
64. La Ferrassie no cast Homo neanderthalensis
65. La Chapelle-aux-5t no original Homo neanderthalensis
66. Gibraltar no cast Homo neanderthalensis
67. Neanderthal 1 no cast Homo neanderthalensis
68, Saccopastore 2 no cast Homo neanderthalensis
69. La Quina no casl Homo neanderthalensis
70. Cova Negra no cast Homo neanderthalensis
71. Cro-magnon 1 no cast Homo sapiens
72. Cro-magnon 3 no vriginal Homo sapiens
73. Cueva del Barranc Blane no cast Homo sapiens
74. Grimaldi no cast Homo sapiens
75. Predmost @ no casl Homao sapiens
76. Predmost & no cast Homo sapiens
77. Mladec ¥ no cast Homo sapiens
T8. Mladee V1 nn cast Homo sapiens
79. Brno 111 no casl Homo sapiens
80. Dolni Vestonice 1 no casl Homo sapiens
81. Dolni Vestonice 111 no cast Homo sapiens
82. Ofnet K1802 no cast Homao sapiens
83. Ofnet K1806 no cast Homao sapiens
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( Tab. 3 Continued )

s i Torus angularis Sources Taxon
(2. 5Ma-780ka BP)
84, Ofnet K1818 no cast Homo sapiens
85. Kostenki X1V no cast Homao sapiens
North KOREA
86 Ryong gok | no cast Homao sapiens
87 Ryong gok 2 no cast Homo sapiens
North CHINA
88 Zhoukoudian UC 101 no casl Homo sapiens
89 Zhoukoudian UC 102 no casl Homo sapiens
90 Zhoukoudian UC 103 no casi Homao sapiens
South CHINA
91 Ziyang yes 16 Homao sapiens
92 Chuandong ves 16 Homo sapiens
93 Wanrengang yes original , 20 Homo sapiens
INDONESIA
94 Sambungmacan | yes cast Homeo erectus
95 Sambungmacan 3 yes casl Homo erectus
96 Sambungmacan 4 yes casi Homo erectus
97 Ngawi ves 21 Hlomo erectus
98 Ngandong 6 ves cast Homo erectus
99 Ngandong 7 no cast Homo erectus
100 Ngandong 8 no casl Homo erectus
101 Ngandong 10 yes cast Homo erectus
102 Ngandong 11 ves cast Homo erectus
103 Ngandong 12 yes cast Homo erectus
104 Flores yes casl Homo floresiensis

1 :Spoor et al. '54:; 2. Tol}iusis"'; 3. Berhane et al. ;saj: 4. Abbate et al. :ss!; 5. Arnmhnurg: H‘55; 6: Lumley and
Lor(lki[na\nidze-.sa ; 7: Grimaud and Jacob!™; 8. Dayiss 3 9: White et al. M]; 10 ; Brauer and Leakeyigu 3 11: Mallegni et
al. "V 12 Mallegni et al. "' ; 13: Dean et al. "' ; 14 Arsuaga et al. '™ ; 15: Rougier'™!; 165 Wu'>'; 17; Stringer et

al. "7 18, Trinkaus-”": 19. Vandermeersch'™ ; 20, Zhang et al. [ . persanal observation courtesy from Prof. Ji Xueping;

21: Widianto and Zeitoun!"

The torus angularis is a significant feature of the Orsang skull. We analyzed its frequency in
space and time on the basis of 130 skulls of Pleistocene fossil species, H. habilis, H. ergaster,
H. rudolfensis, H. rhodensiensis, H. georgicus, H. erectus, H. antecessor, H. heidelbergensis,
H. neanderthalensis and early modern Homo sapiens, most of them available in the Institut de
Paléontologie Humaine of Paris ( casts and originals ), while others are described in published
literature (Table 3). The fossil specimens sufficiently well preserved in the asteriac area have
been taken into account. The results of the comparison are as follows.

Early Pleistocene (2.5 Ma-780 ka), n =19, 11 Africans, 4 Europeans, 4 Indonesians. The
torus angularis does not appear on the African skulls. However it is visible on the 8 Eurasians.

Middle Pleistocene (780 ka-120 ka), n =27, 10 Africans, 12 Europeans, 5 Chinese. In
Africa only one cranium developed this relief, Homo rhodensiensis ( Kabwe) ; it is visible on 5

skulls in Europe and 5 other specimens in China.
Upper Pleistocene (120 ka-10 ka) , n =83, 31 Africans, 25 Europeans, 7 Near Eastern, 19
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Asian. Based on the above comparison, two groups are distinguished. The first group is the one
with fossil species of Homo ( H. neanderthalensis, H. erectus, H. floresiensis) n =24, 4 Near
Eastern, 10 Europeans, 20 Asians. The torus angularis is visible only in Asians. The second
group with the AMH (n =58) 31 Africans, 15 Europeans, 3 Near Eastern, 9 Asians. The torus
angularis is visible only in Asians.

During lower Pleistocene, the torus angularis developed only in the Eurasian skulls. During
middle Pleistocene it disappeared from Europe but is still transmilted in South Asia, i. e. in
India, China and Indonesia. No Homo neanderthalensis, no African neither Near Eastern early
anatomically modern humans ( AMH ) developed this parietal protuberance. During upper
Pleistocene, its Asian geographical expansion seems to decrease as it is not visible on the 5 skulls
from North China and North Korea. However, its occurrence is still visible in Indonesia from the
Ngandong-Sambunmacan group till Homo floresiensis, in South China ( Sichuan, Yunnan,
Guizhou) and in Central India ( Hathnora). During middle Holocene, it is noticed on an Indian
Neolithic cranium from Tekka Lakota ( Karnataka, collection of Deccan College) 1. The strong
regionalisation of the torus angularis suggests that some Asian populations were isolated from
genelic flows which mean that endemism played an important role for the differentiation of
geographical diversities during at least 1.8 Ma years as shown by late Homo florensiensis in
Indonesia (ca. 18ka BP). The middle Pleistocene skull of Kabwe ( Homo rhodensiensis) appears
as an isolated case which supports evidences of gene flows, and/or human migrations, from South

Asia to East Africa, that implies a big geographical arch of Arabo-African gene flows at that time.

9 Implication for Human Evolution

The oldest human artefacts were recorded in East Africa at Kada Gona and Ounda Gona
(2.55 Ma), Omo (2.5 Ma), in Near East ( North of the Yiron Rift 2.4 Ma) and possibly in
France ( Saint Eble 2.4-2.2 Ma) **' . Earliest Asian artifacts were recorded in China dated ca.
2.2Ma BP in Renzidong ( Anhui), 1.8Ma BP in Longguppo ( Sichuan)'"’' and 1.66Ma BP in
Majuangou ( Hebei) #8490 These discoveries reveal the extension of the human settlement more
than 2 million years ago. The first settlements in India are very probably as old as in China but
the extreme rarity of fossil Homo specimens is probably due to the scarcity of contexts favourable to
the fossilisation. However, artefacts are much better represented, in various types of sediments,
especially in alluvial and colluvial deposits of the North-Western Indian subcontinent ™ ™" | where
the oldest artefacts were recorded in the Potwar Plateau ( Pakistan), in the Soan valley, a
tributary of the Indus River, and dated to 1. 9Ma BP"™* >/,

At 1. 8 million years, the human diversity was already well dispersed in the Old World , with
regional features which belong to the same anatomical pattern Homo quite distinct from
anatomically modern human. For Spoor et al. '™ they belong to a unique erectus s. [ pattern. In
Africa are the two species, Homo habilis which should be the most primitive ™" living since

2.4Ma BP and Homo erectus (1.9Ma BP) ™', In South East Asia Homo erectus (1.8-1.6 Ma

BP, Modjokerto) and in southern Europe the four skulls from Dmanissi ( Georgia) are dated to
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1. 81Ma BP"™'. This implies that the Homo genus emerged at least 3 million years ago ™™’

whereas the Homo floresiensis ( Indonesia ) dated to 18ka. BP provides evidence for the
remarkable longevity of the primitive ontogenetic pattern ( including embryonic data*! ). The
same evidence is given by recent studies on mt DNA coming from the Denisova cave, in the Altai
Mountains bordering Kazakhistan and dated to ¢. a. 40 ka. They reveal the existence of a species
coming from a human lineage which evolved separately from the common ancestors of both Homo
neanderthalensis and Homo sapiens since ca. 1Ma BP!®, Early Homo sapiens recorded in the
particularly privileged tectonic areas of Ethiopia ( Omo Kibish 195 ka and Herto160 ka BP)
emerged from an evolved species (i.e. enlarged cerebral and cerebellum neocortex) of this very
ancient common trunk identified by its primitive embryonic pattern'* *"*',

In continental Asia, the time gap belween evolved Homo erectus and anatomically modern
human fills recently with the discovery of the Chongzuo mandible ( Zhiren cave) in South China
dated to 110 ka BP'"" | located at the same latitude to that of Ratanpur. Then there is a gap with
human remains from Tianyuan Cave dated to 40 ka BP'™'. The Indian subcontinent has produced
just one sel of fossils found in Sri Lanka from Fa-Hein and Batadoma-lena caves, respectively
dated by "“C method to between ca. 25 and ca. 33 ka and to ca. 28 ka BP'“®'. Later on
Mesolithic skeletons in Bhimbetka provide evidence for population continuity between late
Palaeolithic and historical periods "' followed by the Harappan period dated to 4600 BP.

H argue that modern Homo sapiens arrived in India from Africa about 70

James and Pclrﬂgliﬂi?
ka ago. They arrived to this conclusion by bringing together fossils, artefacts, and genetic data.
The evidence points to an early human migration through the Middle East into India, arriving in
Australia by 45 ka to 60 ka ago'”'. But the AMH mandible of Zhirendong contradicts this
hypothesis. The calvarium found in a fluvial deposit of the central Narmada Valley ( Madhya
Pradesh) , is assigned to Homo erectus'” then to a subspecies Homo erectus narmadensis® . The
vault of the skull is high; nevertheless without a complete reconstitution of the base, it is not
possible to compare the amplitude of the “occipital bascule” with Homo sapiens, though it is a
taxonomical, ontogenetical and phylogenetical criterion of first impurlam:t‘“‘ Stiyazgasas],

With its conspicuously developed glabellar pneumatization, easily measured in the midsagittal
plane of the broken supraorbital ridge, and its well marked post-cranial superstructures, the skull
from Orsang valley is closer to the robust Homo sapiens of the late Pleistocene, than to the gracile
Neolithic population. Besides, with its well developed torus angularis, the maximal width at the
level of the lower temporal, probably due to the pneumaltization of the mastoid, the orientation of
its mastoid process, this skull attests to the presence of Asian Homo erectus genes in its hereditary
material.

The torus angularis develops at the adult stage as shown in Dmanissi. The comparison of 130
Pleistocene fossil skulls including early modern Homo sapiens, clearly shows the genetic fixation of
the torus angularis in Asia 2 million years after the Eurasian radiation. As far as limited

paleontological record reflects the past, this feature never appeared in Africa during lower

Pleistocene while it is present on all the Eurasian skulls. Later during middle Pleistocene it
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disappeared in Europe with Homo neanderthalensis and no earliest Homo sapiens developed it,
neither in Near East nor in Africa. Kabwe which is not an AMH, is the only one exception which
also reflects genetic flows from Asia to eastern Africa. However, during the same time, Asian
population kept and transmitted the genes coding for the growth factor of the torus angularis, in
India, China and South East Asia. The transmission is found in Central India until the Neolithic
(Tekka Lakata, Karnataka). For living populations the torus angularis ( or process asteriacus in
modern man) , is still visible in certain Mongoloid and Australoid population with high incidence
of other bone thickenings like retromastoid process and supramastoid tubercle """,

The robustness of the exocranial features of Orsang calvarium which is different from
Neolithic skulls suggests that its age is probably late Pleistocene-early Holocene. On other hand,
the association of plesiomorphic characters absent on African and Middle-Eastern Homo sapiens
(Herto, Omo 2, Qafzeh, Skhul) (the greatest width at the lower level of the cranium and the
torus angularis ) but systematically present on the voungest South Asian Homo erectus, the
pneumatization of the glabellar sinuses as in the Epipalaeolithic population of Taforalt, suggests
that among ancestors of Orsang were late Asian Homo erectus living in the Narmada basin, such as

the large brained Homo erectus narmadensis.

10 Conclusions

The discovery of a fossil human skull excavated from the late Pleistocene sequence exposed at
Ratanpur in Orsang valley, Gujarat, is a valuable addition to previous human fossils from the
Indian subcontinent. The stratigraphic framework, and dating of the associated deposits, point to
favourable conditions for the existence of man, which correlate with the regional
palaeoenvironmental conditions existing in western India and central India at that time. With
strong glabellar pneumatization, well marked post-cranial superstructures, the maximal width at
the level of the lower temporal and the orientation of its mastoid process, the skull is closer to the
robust Homo sapiens of the late Pleistocene-early Holocene ( Epipaleolithic-Mesolithic people )
rather than Neolithic population. Comparison with 130 skulls from African, Near Eastern and
Eurasian Pleistocene allow concluding that the well developed torus angularis is inherited from
Asian Homo erectus genes. A progressive regionalisation of the torus angularis is observed from
Eurasia to Asia indicating that some Asian Homo erectus population evolved independently from
Africa and Europe during at least 1. 8 million years. All together the dala points to phylogenetic
links between Asian Homo erectus and Mesolithic Asian Homo sapiens. The evolutionary level
between Anatomically Modern Human and oldest species of Homo genus concerns the homeotic

. . S— [3,4, 61,62, 7880]
genes with their saltationist effects'” *+®! 00 S0 modern anatomy emerged by

N A (I v
hybridization" ™ " ™

and probably by complex genetic regulatory processes still unknown. The
paradigm of replacement by African anatomically modern humans arriving in Asia around 90-70 ka
with complete extinction of autochthonous populations, is no more supported by the recent
paleontological data. The mandible of Chongzuo in South China dated to 110 ka, and late

Pleistocene/early Holocene skulls such as Orsang in Central India, with early Eurasian feature,
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never observed in Africa (the torus angularis) , support the multiregionalism hypothesis of AMH
emergence from late Homo erectus in Asia as well as from late Homo rhodesiensis in Africa, both

erectus and rhodesiensis reflecting regional variability of the same genetic background.

Acknowledgements : The fossil was discovered during the research work carried out by first author
and his colleagues for a Department of Science and Technology ( DST), Government of India
funded project (No. ESS/23/VES/008/98). We are grateful to Archaeological Survey of India
for granting permission for the collaborative study. Thanks are due to Drs. G. V. Ravi Prasad and
Kaushik Datta of the Institute of Physics, Bhubneshwar for AMS dating. Thanks are also due to
Prof. Ji Xueping, Yunnan Institute of Cultural Relics and Archaeology, Kunming, for the
courtesy permission to publish observations on Wanrengang skull. We are grateful to the three
anonymous reviewers for their constructive suggestions. Special thanks to Prof. Wu Xinzhi for his

keen interest in our work and valuable guidance all throughout.

References .

[ 1] Sankhyan AR. Asian Perspectives on Human Evelution, New Delhi. Serial Publications, 2009,

[ 2] Wu XZ. Palaeoanthropological and molecular studies on the origin of modern humans in China. Transactions of the Royal
Society of South Africa, 2005, 60 (2), 115-119.

[ 3] Dambricourt Malassé A. Le peuplement humain en Eurasie; la Haute Asie el les piémonts sous-himalayens du Plio-
Pléistoceéne a 'Holocéne, origines, évolution humaine el migrations. LAnthropologie, 2008, 112 (3): 370403,

[ 4] Dambricourt Malassé A. Embryogeny and Human phylogeny, in: Asian Perspectives on Human Evolution , Sankhyan AR,
Editor. New Delhi. Serial Publications. 2009, (98) :103-121.

[ 5] Sonakia A. The skull cap of Early Man and associated mammalian fauna from Narmada Valley alluvium, Hoshangabad
area, M. P. (India). Records Geological Survey of India, 1984 113, 159-172.

[ 6] Sonakia A. The Narmada Honto erectus-its morphology and analogous. In Quaternary Geology and the Narmada valley.
Journal Geological Society of India, Special publication, 1997, 46. 123-125.

[ 7] Lumley de MA, Sonakia A. Premigre découverte dun Homo erectus sur le continent indien, & Hathnora dans la moyenne
vallée de la Narmada. L'Anthropologie, 1985, 89, 13-61.

[ 8] Kennedy KAR, Sonakia A, Chiment J, et al. s the Narmada hominid an Indian Homo erectus? American Journal of
Physical Anthropology, 1991, 86 . 475-496.

[ 9] Athreyva S. Was Homo heidelbergensis in South Asia? A test using the Narmada Hominin from Central India. In The
Evolution and diversity of humans in South Asia, New York, Petraglia M and Allchin B, Editors. Springer Acad. Pub. ,
Vertebrate Paleobiology and Paleanthropology series, 2007, (7): 137-170.

[10] Badam GL, Ganjoo RK, Salahuddin, et al. Preliminary taphonomical studies of some Pleistocene fauna from the Central
Narmada Valley, Madhya Pradesh, India. Palaecogeography, Palaeoclimatology, Palacoecology, 1986, 53 335-348.

[11] Biswas S. Fossil mammalia of the Quaternary sequence of the Narmada Valley. Journal of Geological Society of India,
1997, 46; 91-104.

[12]  Tiwari MP, Bhai HY. Quaternary stratigraphy of the Narmada Valley, Geological Survey of India ( Special Publication) ,
1997, 46 33-63.

[13] Agarwal DP, Kotlia BS, Kusumgar S. Chronology and significanee of the Narmada formations, Proc. Indian National
Seience Academy, Sect A, 1988, 54; 418424,

[14] Rao KV, Chakraborti 8, Rao KJ, et al. Magnetostratigraphy of the Quaternary fluvial sediments, Geological Survey of
India, Special Publications, 1997, 46 65-78.



- 188 - A %X % % 30 %

[15]

[16]

[26]

[27]

[30]

[31

[32]
[33]

[34]

[36]
[37]

[38]

[39]

Chesner CA, Rose WJ, Drake ADR, et al. Eruptive history of Earth's largest Quaternary caldera ( Toba, Indonesia)
clarified. Geology, 1991, 19; 200-203.

Acharyya SK, Basu PK. Toba ash on the Indian subcontinent and its implications for correlation of late Pleistocene
alluvium. Quaternary Research, 1993, 40 10-19.

Sankhyan AR. TFossil clavicle of a Middle Pleistocene hominid from the Central Narmada Valley, India. Journal of Human
Evolution, 1997, 32, 3-16.

Sankhyan AR. New fossils of Early Stone Age man from Central Narmada Valley. Current Science, 2005, 88 704-707.
Chamyal LS, Khadkikar AS, Malik JN, et al. Sedimentology of the Narmada Alluvial Fan, Western India. Sedimentary
Geology, 1997, 109: 263-279.

Chamyal LS, Maurya DM, Bhandari S, et al. Late Quaternary geomorphic evolution of Lower Narmada Valley, western
India; Implications for neotectonic movements along the Narmada-Son Fault. Geomorphology, 2002, 46, 177-202.
Chamyal LS, Maurya DM, Rachna Raj. Fluvial systems of the drylands of western India; a synthesis of Late Quaternary
environmental and tectonic changes. Quaternary International, 2003, 104 ; 69-86.

Bhandari 8, Maurya DM, Chamyal LS. Late Pleistocene alluvial plain sedimentation in lower Narmada valley, Western
India; Palacoenvironmental implications. Journal of Asian Earth Sciences, 2005, 24 433444,

Merh S5. Geology of Gujarat. Geological Society of India, Bangalore, 1995, 222,

Maurva DM, Rachna Raj, Chamyal LS. History of tectonic evolution of Gujarat alluvial plains, Western India, during
Quaternary; a review. Journal of the Geological Society of India, 2000, 55; 343-366.

Juyal N, Chamyal LS, Bhandari S, et al. Environmental changes during late Pleistocene in the Orsang river basin,
western India. Journal Geological Society of India, 2004, 64 471479,

Juyal N, Chamyal LS, Bhandari S, et al. Continental record of the southwest monsoon during the last 130 ka: evidence
from the southern margin of the Thar Desert, India. Quaternary Science Reviews, 2006, 25, 2632-2650.

Pant RK, Chamyal LS. Quaternary sedimentation pattern and terrain evaluation in Mahi river basin, Gujarat, India.
Proceedings Indian National Science Academy, 1990, 56 501-511.

Merh 55, Chamyal LS. The Quaternary geology of Gujarat alluvial plains. Indian National Science Academy, New Delhi,
1997 1-98.

Felix €, Singhvi AK. Study of non-linear luminescence-dose growth curves for the estimation of paleodose in luminescence
dating; Results of Monte Carlo simulations. Radiation measurements, 1997 ,27(4 ) :599-609.

Huntley DH, Lamothe M. Ubiquity of anomalous fading in K-feldspars and the measurement and correction for it in optical
dating. Canadian Journal of Earth Sciences, 2001, 38 1093-1106.

Tandon SK, Sareen BK, Someshwar Rao M, et al. Aggradation history and luminescence chronogy of the Sabarmati basin,

Gujarat, Western India. Palaeogeography, Palaeoclimatology, Palacoecology, 1997, 128, 339-357.

Clemens S, Prell W, Murray D, et al. Forcing mechanism of the Indian Ocean monsoon, Nature, 1991, 353, 720-725.
Ajithprasad P. Early Middle Palaeolithic: a transition phase between the Upper Acheulian and Middle Palaeoloithic
cultures in the Orsang Valley, Gujarat. Man and Environment, 2005, 30. 1-11.

Ajithprasad P. Palaeolithic cultural sequence in the Sukhi Valley, Gujarat, in River Valley Cultures, Chakrabarty KK and
Badam GL, Editors. Aryan Books, New Delhi, 2007 . 183-198.

Deshayes MJ, Desvignes M, Romaniuk B, et al. Cranial analysis for early treatment and the biodynamic concept of cranio-
facial morphogenesis. Orthod Fr. , 2002, 73 (4) ;395406.

Deshayes MJ. Cranial asymmetries and their dento-facial and occlusal effects. Orthod Fr. , 2006, 77 (1) ;87-99.
Maestripieri M, Passaleva S, Patane AB | et al. Functional-orthopaedie therapy and cranial base; induced changes, utopia
or reality? Progress in orthodonties, 2002, 3; 6-11.

Wang J, Bidari S, Inoue K, et al. Extensions of the sphenoid sinus: a new classification. Neurosurgery 2010, 66:797-
816.

Dutour 0. L'homme de Taforalt au Sahara, ou le probleme de I'extension saharienne des Cromagno? des du Maghreb.

Bulletins et Mémoires de la Société d’Anthropologie de Paris, 1988, 5 (4, 247-256.



2 1

LS Chamyal % : | EEGY /R3S ik b K & LA RUIE R A BOL S Wt 7 ARoisere - 189 +

[40]

[41]

[42]

[43]

[44]

[45]
[46]

[47]

[48]

[49]

[50]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

Billy G. Les restes humains de Grenelle et de Clichy, in Bulletins et Mémoires de la Société d’Anthropologie de Paris,
1955, 6(1-3); 3-67.

Martin R, Seller K. Lehrbuch der Anthropologie, in systematischer Darstellung mit besonderer Berucksichtigung der
anthropologischen Methoden. Fischer Verlag, Jena. 1956.

Hadjouis D. Les relations entre les pathologies du rachis cervical et les dysharmonies cranio-faciales et dentaires.
Applications 1éléradiographiques aux populations médiévales du Val-de-Marne et reconstitutions faciales. 1Veme Collogue
de la Société de Biométrie Humaine, 1998, 16 (1-2) ; 49-58.

Hadjouis D). Etiopathogénies des dysharmonies cranio-faciales de populations médiévales du Val-de-Marne. In L'identité
humaine en question. Nouvelles problématiques et nouvelles technologies en paléontologie humaine et en
paléoanthropologie biologique, Andrieux P, Hadjouis D, Dambricourt Malassé A, Editors. Artcom: 2000, 170-187.
Bonifay E. Un site du rés ancien Paléolithique de plus de 2 Ma dans le Massif central fran? ais; Saint Eble-Le Coupet
{ Haute-Loire). CR. Acad. Paris, 1989, 308 (1I) :1567-1570.

Coppens Y. Paléoanthropologie et préhistoire. , In Annuaire du College de France 2002-2003 , Paris. 2004 : 665-694.
Dong W. Récentes découvertes de restes d’Hominidés fossiles en Chine du Sud. L’Anthropologie, 2006, 110 (2). 241-
257.

Chen T, Chen @, Yang @}, et al. The problems in ESR dating of tooth enamel of Early Pleistocene and the age of
Longgupo hominid, Wushan, China. Quaternary Science Reviews, 2001, 20 1041-1045.

Zhu RX, Potts R, Xie ., et al. New evidence on the earliest human presence at high northern latitudes in northeast
Asia. Nature, 2004, 431; 559-562.

Hou YM, Zhao LX. An archeological view for the presence of early humans in China, Quaternary International. 2009,
doiz10. 1016/]. quaint. 2009. 09, 025.

Gaillard €, Dambricourt Malassé A. les principales étapes de I'oceupation humaine en bordure de 'Himalaya oceidentale.
L'Anthropologie, 2008, 112, (3). 404422,

Gaillard C, Singh M, Dambricourt Malassé A. Late Pleistocene to early Holocene lithie industries in the southern [ringes
of the Himalaya. Quaternary International. 2010, doi; 10. 1016/]. quaint. 2010. 06. 023.

Dennell RW, Rendell H, Hailwood E. Early tool-making in Asia: two-million-year-old artefacts in Pakistan. Antiquity,
1988, 62 98-106.

Dennell RW. From Sangiran to Olduvai, 1937-1960; the quest for * centres” of hominid origins in Asia and Alfrica, in
Studying Human Origing: Disciplinary History and Epistemology, ed. R. Corbey and W. Roebroeks, Amsterdam
University Press: 2001, 45-66.

Spoor F, Leakey MG, Gathogo PN, et al. Implications of new early Homo fossils from Ileret, east of Lake Turkana,
Kenya. Nature, 2007, 448 688-691.

Prat 8. Characterising early Homo in From tools 1o symbaels, from hominids to modern humans, Backwell L. and D'Errico,
Editors, Witwatersrand University Press, Johannesburg, 2005 ;198-228.

Prat 8, Brugal JP, Tiercelin J], et al. First occurrence of early Homo in the Nachukui Formation ( West Turkana, Kenya)
at 2.3-2. 4 Myr, Journal of Human Evolution, 2005, 49, 230-240.

Prat 5. The Quaternary boundary: 1. 8 or 2. 6 millions years old? the early Homo contributions. Quaternaire, 2007 ,18;
99-107.

Lumley de MA, Lordkipanidze D. L'Homme de Dmanissi { Homo georgicus) , il y a | 810 000 ans. In Climats, cultures,
sociétés aux temps préhistoriques, Comptes Rendus Académie des Sciences, Palevol. , 2006, 5. 273-281.

Boida E. Paléo-technologie ou anthropologie des Techniques? In Suppléance perceptive et interface, Arobase, 0.
Gapenne et P. Gaussier, Editor. 2005, 1; 46-64.

Krause J, Fu Q, Good JM, et al. The complete mitochondrial DNA genome of an unknown hominin from southern Siberia,
Nature, 2010, 464 . 894-897,

Dambricourt Malassé A. Continuily and discontinuity during modalities of hominization. In Lars Wederlin, Jean Chaline,

Modes and Tempos in Evolution in the Quaternary. Quaternary International, 1993, 19, 85-100.



- 190 - A %X % % 30 %

[62]

[63]

[65]

[66]

[67]

[68]

[69]

[70]

[73]
[74]
[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]
[83]

Dambricourt Malassé A. Evolution du chondrocrane et de la face des grands anthropo? des miocenes jusqu'a Homo
sapiens, conlinuités el discontinuités; In Climats, cultures el Sociélés aux lemps préhistoriques.  De Papparition des
hominidés jusqu'au Néolithique. Comptes Rendus de I'Académie des Sciences Paleovol, 2006, 5; 109-117.

Dambricourt Malassé A, Deshayes MJ, Magnies-Jannin F, et al. A solution to human paradox: fundamental ontogenies
and heterochronies. Human Evolution, 1999 14. 277-300.

Chaline J, Dambricourt Malassé A, David B. et al. Quantification de I'évolution morphologique du crane des hominidés et
hétérochronies. Comptes Rendus de Académie des Seiences de la Terre et des Planites, 1998, 326, 291-298.

Liv W, Jin CZ, Zhang YQ, et al. Human remains from Zhirendong, South China, and modern human emergence in East
Asia. Proceedings of the National Academy of Sciences, 2010, 10. 1073/ pnas. 101438610.

Shang H, Tong H, Zhang S, et al. An Early Modern Human from Tianyuan Cave, Zhoukoudian, China. Proceeding
National Academy of Science, 2007, 104; 6573-6578.

Kennedy KAR, Deraniyagala SU, Fossil Remains of 28 ,000-Year-Old Hominids from Sri Lanka. Current Anthropology,
1989, 34. 394-399,

Kennedy KAR, Zahorsky JL. Trends in prehistoric technology and biological adaptations; new evidence from Pleistocene
deposits at Fa Hien cave, Sri Lanka, in South Asian archaeology 1995. Proceedings of the 13" Conference of the
European Association of South Asian Archaeologists, Allchin B, Editor, 1997 ; 2. New Delhi, Oxford-1BH; 839-853.
Kennedy KAR, Elgart AA. South Asia: India and Sri Lanka. Hominid Remains: An Update. R. Orban R, and emal P,
Editors. Anthropologie et Préhistoire, Institut Royal des Sciences de Belgique, Brussels, 1998 | §.1.95,

Kennedy KAR, Lukacs JR, Misra VN. The biological anthropology of human skeletal remains from Bhimbetka, central
India. Indian Society of prehistoric and Quaternary studies, Pune, 2002, 1-107.

James H, Petraglia M. Modern Human Origins and the Evolution of Behaviour in the Later Pleistocene Record of South
Asia. Current Anthropology, 2005, 46 1-16.

Hudjashov G, Kivisild T, Underhill Endicott PA, et al. Revealing the prehistoric settlement of Australia by Y chromosome
and miDNA analysis. Proceeding National Academy of Science, 2007, 104 . 8726-8730.

Clark Howell F. Cranial base structure in Man, Ph. D. dissertation. University of Chicago, 1953,

Delattre F, Fenart R. L'hominisation du erane. CNRS (Ed). Paris; 1960.

Tobias PY. The upright head in hominid evolution. In; The head-neck sensory motor system. Berthoz, Graf, Vidal.
(Ed). New York-Oxford; Oxford University Press, 1992, 5-13.

Hublin JJ, Le torus oceipital transverse el les siructures associées; évolution dans le genre Homo. Unpublished Thesis,
1978, Université de Paris VI,

Zeitoun V. Révision de l'espéce Homo erectus ( Dubois, 1893). Ulilisation des données morphologiques et métriques en
cladistique, reconsidération du cas Homo erectus, Bulletins et Mémoires de la Sociétée d’Anthropologie de Paris, 2000,
12 1-200.

Dambricourt Malassé A. Hominisation et Foetalisation. Comptes Rendus de "Académie des Sciences. 1988, 307 (11) .
199.-204.

Dambricourt Malassé A. The links between occlusion and posture in the hominid lineage: an ontogenetic and biokinetic
approach , implications for the transition between mesolithic and neolithic populations. International Journal of Modern
Anthropology, 2010, 3: 12-63.

Chaline, Marchand I). Le Singe, 'Embryon et 'Homme. Une nouvelle clé de lecture de Thistoire de I'homme. Ellipses,
2010, 522.

Wolpolf MH, Wu Xinzhi, Thorne AG. Modern Homo sapiens Origins: A General Theory of Hominid Evelution Involving
the Fossil Evidence from East Asia, in The Origins of Modern Humans; A World Survey of the Fossil Evidence, Smith
FH, Spencer F. Editor. Liss, New York. 1984 411-483.

Thorne AG, Wolpoff MH. The multiregional evolution of humans. Scientific American, 1992, 266 . 76-83.

Tobias PV. Homo habilis—A Premature Discovery, Remembered by One of lis Founding Fathers, 42 Years, in The First

Humans-Origin and Early Evolution of the Genus Homo. Vertebrate Paleobiology and Paleoanthropology. F. E. Grine et



2 1

LS Chamyal % : | EEGY /R3S ik b K & S AORUIE R AL BOL S Wt 7 ARosgere - 191 -

[84]

[85]

[86]

[87]

[88]

[89]

[95]
[96]
[97]
[98]

[99]

[100]

al. , Editors, 2009, 7-15.

Berhane A, Gilbert WH, Yonas B, et al. Remains of Homo erectus from Bouri, Middle Awash, Ethiopia. Nature, 2002,
416, 317-320.

Abbate E, Albianelli A, Azzaroli A, et al. A one-million-year-old Homo cranium from the Danakil { Afar) Depression of
Eritrea. Nature, 1998 393, 458-460.

Arambourg C. Récentes découvertes de paléontologie humaine réalisées en Afrique du Nord fran? aise ( L'Atlanthropus de
Ternifine-L'Hominien de Casablanca) , in Third Panafrican Congress on Prehistory, Livingstone, Clark JD and Cole S,
Editors. London, 1957 186-194.
Grimaud Hervé, D, Jacob T. Les pariétaux du Pithécanthrope Sangiran 10. L’Anthropologie, 1983, 4 469474,

Day MH, Early Homo sapiens remains from the Omo River region of southwest Ethiopia/0Omo Human Skeletal Remains.
Nature, 1969, 222, 1132-1138.
White TD, Asfaw B, DeGusta D, et al. Pleistocene Homo sapiens from Middle Awash, Ethiopia. Nature, 2003, 423,
742-7.

Braver G, Leakey R. The ES-11693 cranium from Elive. Springs, West Turkana, Kenya. Journal of human Evolution,
1986, 15, 289-312.

Mallegni ¥, Carnieri E, Bisconti M, et al. Homo cepranensis sp. nov. and the evolution of African-European Middle
Pleistocene hominids. Comptes Rendus Palevol, 2003, 2.153-159.

Mallegni F, Costantini RM, Fornaciari G, et al. New European fossil hominid material from an Acheulean site near Rome
( Castel di Guido). American Journal of Physical Anthropology, 1988 , 62 263-274.

Dean I, Hublin DD, Holloway R, et al. On the phylogenetic position of the pre-Neandertal specimen from Reilingen,
Germany. Journal of Human Evolution, 1998, 34 . 485-508.
Arsuaga JL, Martinez I, Gracia A, et al. The Sima de los Huesos crania ( Sierra de Atapuerca, Spain). A comparative
study, Journal of Human Evolution, 1997, 33, 219-281.

Rougier H. étude descriptive et comparative de Biache-Saint-Vaast 1 ( Biache-Saint-Vaast, Pas-de-Calais, France).
PhD. Dissertation, 2008, University of Bordeaux 1, 424,
Stringer CB, Cormnish L, Stuart-Macadam P. Preparation and further study of the Singa skull from Sudan, Bulletin of the
British Museum of Natural History ( Geology) , 1985, 38, 347-358.
Trinkaus E. The Shanidar Neandertals. New York, 1983 Academic Press.

Vandermeersch B. Les hommes fossiles de Qalzeh (lsra? 1). 1981 Paris, CNRS (Ed).
Zhang XY, Cao F, Yue Q. A preliminary study on the human skull fossil of Yaoguan, Shitian, in The Prehistoric
Archaeology of Baoshan. Yunnan Seientific  Publishing Corporation, Zhang XY, et al. Editor, 1992, 80-89.

Widianto H, Zeitoun V. Morphological deseription, biometry and phylogenetic position of the skull of Ngawi ( east Java,
Indonesia ). International Journal of Osteoarchaeology, 2003, 13,339-351.





