NOTES ON GULKERA: A NEWLY DISCOVERED SITE IN JHARKHAND
Paromita Bose
Research Scholar, Department of Archaeology, University of Calcutta
pb.archaeologist@gmail.com
Abstract
The site of Gulkera is located on the left bank of River Sanjai in district West Singhbhum, Jharkhand. In all four field
investigations were carried out in and around the area of the site which resulted in the discovery of a large number of
artefacts in different clusters. The present paper discusses evidences retrieved from the site during the four seasons of
explorations.

Introduction
As part of Ph.D. research work, field
investigations were carried out by present
author in Sanjai river, Sanjai-Binjai, SanjaiSona Nullah and Sanjai-Kharkai confluence of
Singhbhum area. In addition to exploring the
previously reported sites/occurrence areas, the
explorations were also aimed at documenting
new clusters of artifacts along those river
valleys. The present site was discovered during
this process.
Gulkera
The village of Gulkera is located within the
jurisdiction of Chakradharpur Block in West
Singhbhum district of Jharkhand. It is about
26 km west of Chaibasa, and about 98 km
from Ranchi. The village is accessible via
Chakradharpur-Sonua road and also the
nearby railway stations of Lotapahar and
Chakradharpur. However, the major railway
station near the village is Tatanagar Junction
which lies at a distance of 71 km from there
(Fig. 1).
The Site
The site, located in midst of the village lies
on left bank of the Sanjai river. The mound
overlooking the river bank is about 9 m high
and has a southward slope towards the river.
Geologically the area is an extension of Chhota
Nagpur Plateau and is composed mainly
of Archaean granite and gneiss rocks with
patches of phyllite, schists, etc. The site and
its surroundings are being used by the local
people to cultivate rice (Oryza sativa) along
with different cereals and vegetables including
Masoor dal (Lens culinaris), Arhar dal (Cajanus

cajan), cauliflower (Brassica oleracea), tomato
(Solanum lycopersicum) etc. A number of
Tamarind trees (Tamarindus indica) can also be
seen in the near vicinity. The area is divided into
two parts by a narrow village pathway. Of these,
the portion to the east is being used as a burial
ground by the local tribes. The river adjacent to
the mound is used by local people for fishing,
bathing, etc. The river regime fluctuates
highly. Continuous flow is seen only during the
monsoon, while it remains a disconnected pool
of water during the rest of the year. The area
on the opposite side of the river is flanked by
small hillocks which are present throughout the
northern sector of this undulating river plain.
Previous research in and around the study
area
Sanjai river valley has been known to have
produced evidence of prehistoric vestiges.
Following the first discovery of microliths
consisting of chert flakes, and knives by
Captain Beeching (cited in Ball 1868) a
considerable number of sites yielding a plethora
of prehistoric stone tools and other cultural
remains belonging to all the three stone ages
have been discovered from different parts of
the river valley area (Anderson 1917; Sen 1950,
1969, 1975; Sen and Chaturvedi 1955, 1958;
Ray and Ray 1963; Ghosh 1970; Chakrabarti
and Chattopadhyay 1985; Bose 2015). Some
important sites of this region include Barudih,
Dugni, Borda Bridge, Lotapahar, Sonua, Sini,
Ukri, Saraikela etc.
The Explorations
Since discovery of the site back in 2013 by the
present author, four field investigations were
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Fig. 1: Location of the site (Map Courtesy: Google Map 2017 CNES/Airbus); Inset: above left – location of the site marked
with red spot (modified after Ghosh 1970), below left – terrain of Gulkera village and its surroundings (Map Courtesy:
Google Map 2017 CNES/Airbus)

Fig. 2: General view of the areas yielding different clusters of artifacts (a. cluster 1, b. cluster 2,
c. cluster 3, d. cluster 4, e. cluster 5)
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carried out in and around the site area. These
resulted in the discovery of a large number of
artefacts from the following 5 clusters: (a) the
mound (cluster 1); (b) the area adjacent to the

burial ground (cluster 2); (c) the peripheral area
of the mound leading to the river bank (cluster
3); (d) a ploughed field (cluster 4); and (e) a
narrow pathway (cluster 5) (Fig. 2).

Fig. 3: Surface occurrence of artefacts

Fig. 4: Artefacts found in buried or semi-buried condition

134

Notes on Gulkera: A newly Discovered Site in Jharkhand

pieces of debitage, and ground and polished
stone tools in different stages of manufacture.
Of the total 363 artefacts recovered, potsherds
constitute a very meager percentage and were
recovered only from cluster 3 and cluster 5. The
varieties included black and red ware, coarse
red ware, red slipped ware, burnished red ware,
black ware, etc. It is to be mentioned here that
sherds of black and red ware were found only
during the first phase of exploration, but was
conspicuously absent during the remaining
seasons (Fig. 5).
A large number of microliths along with
numerous pieces of debitage were recovered
from every cluster at the site during work
across all the four seasons. The types included
microlithic hammer stones, amorphous
cores, fluted cores, backed blades, parallel
sided blades, retouched blades, points, side
scrapers, burins, etc. These tools were mainly
knapped on different varieties of chert. The
hammer stone, however, might have been a
river cobble. Striking marks can clearly be seen
on the surface of this specimen (Fig. 6).

Fig. 5: Some potsherds at the site

Nature of Occurrences
The artefacts were found spread over an area
covering about 350-400 m and occurred in the
following two contexts:
a.

Found loose on the surface (cluster 2,
cluster 3 and cluster 5) (Fig. 3)

b.

Found in buried or semi-buried condition
(cluster 1 and cluster 4) (Fig. 4)

About 16 specimens of ground and
polished stone tools were found mainly from
cluster 1, cluster 4 and cluster 5 (Fig. 7). They

The Artefacts
The artefact collection from the site comprised
mainly of potsherds, microliths, numerous

Fig. 6: Hammerstone, microliths, and debitage from the site
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Fig. 7: Ground and polished stone tools from the site

exhibited different stages of manufacture
on various raw materials such as schist, red
sandstone, granite, epidiorite, etc. The main
types included triangular axes, adzes, and a
quern. The quern and a considerable number
of celts were found in a broken condition from
ploughed fields. The celts from the site are
mainly characterized by flaking around working
edges and presence of the original cortex.
Grinding and polishing are hardly observed on
the tool surfaces. It is worthwhile to mention
that blocks of raw materials morphologically
similar to the rock types on which the celts were
knapped were also found scattered at different
parts of the site.

As is evidenced from the nature of
occurrences of the artefacts, the tools were
scattered both in stray occurrences as well
as embedded in the earth. As far as the latter
is concerned, i.e. in cases of cluster1 and
cluster4, the artefacts were recovered only
when agricultural activities (ploughing) were
in progress in those areas. However, they
produced very little artefacts while visiting them
during the non- farming season. Based on this,
it can be apparently argued that the artefacts
from the above mentioned clusters were found
in primary context, which needs further detailed
work to confirm.
The site has yielded debitage of both
microliths as well as polished stone tools in large
numbers. As mentioned above, the blocks of
raw materials used for knapping polished stone
tools were also found scattered at different
parts of the site. In addition, a considerable
number of tools retain the original cortex on
their surfaces. Hence, it can be assumed that
the stone artefacts were initially knapped on
the site itself and not brought or transported
from elsewhere.

Discussion
In the present context, it is difficult to ascertain
that the distribution of artefacts is restricted to
the discovered clusters only. This is because a
majority of the artefacts were found from those
areas which were either under cultivation or
were dug out for some reason. It is highly
possible that a large number of artefacts are
still buried and in need of proper excavation to
uncover them.
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Fig. 8: The ruined sites of a. Borda Bridge and b. Lotapahar

from there. Needless to say, excavation at the
site can bring to light new facets of archaeology
in Jharkhand, and at the same time demarcate
the chronological boundary of the recovered
artefacts with authenticity.

It is difficult to delimit the chronological
boundaries of the artefacts recovered from the
surface. The present collection of artefacts from
Gulkera resembles the assemblages discovered
by previous scholars from neighboring sites
like Barudih, Dugni, Borda Bridge, Lotapahar,
Sonua, Sini, Ukri, Saraikela etc. Based on such
similarities, the relative chronology of Gulkera
can apparently be compared to Barudih (c.
1401-837 BCE; Chakrabarti 2006) which is the
only excavated site of Sanjai river valley region
to date (IAR 1963-64: 9).
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Abstract
The present communication is regarding nearly a hundred years old two human skeletal remains from Choskar in Kargil
District of Jammu and Kashmir. The paper briefly reports the discovery and discusses the nature of skeletal remains.
Various metrical analysis, age estimation, sex determination, etc has been attempted. Causes of the death of these two
individuals have also been presented in brief.

Introduction
The present paper discusses two human
skeletal remains recovered fortuitously during
roadwork at the village of Choskar, District
Kargil. It was in the last week of June 2011
that the discovery was made when a joint
investigation by the second and third authors
of the Archaeological Survey of India and the
Department of Geology, University of Jammu
respectively was carried out in Ladakh to find
evidence of early human occupation. During
the course of this investigation, partial skeletal

remains of two individuals were recovered from
a gap between a huge lime stone boulder and
underlying sediments near Choskar (34° 22’
15.6” N; 76° 22’ 56.9” E) (Fig. 1). Choskar
is located 2 km southeast of Dakbunglow at
Mulbekh in District Kargil and is approachable
by motorway. The present site (34° 22’ 19.8” N;
76° 22’ 44.5” E) with human skeletal remains
lies about 750 metres west of the village of
Choskar to the left of a road linking a private
house to the primary school at the village. The
present road level is one metre below the level

Fig. 1: Location of the site
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at which these skeletal remains were found. It
is at an elevation of 3331 metres AMSL on the
left bank of Wakha River, a tributary of River
Suru at a distance of 17.5 metres. The present
river bed is about six metres below the find spot
with skeletal remains. The road that leads to the
private house from the primary school passes
by the boulder under which lay the disturbed
skeletal remains.

These human skeletal remains were
exposed due to road cutting activity sometime
during the years 2009 and 2010. As per local
accounts, during road construction these
skeletal remains were disturbed as the edge
of the road runs adjacent to the boulder. As
these skeletons have since remained exposed,
the original context has been disturbed to a
certain extent with many of the bones missing.

Fig. 2: In situ skeletal remains, a: Boulder, b: both individuals
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However, due to the constraints of local belief,
people have refrained from moving these from
their present location.
It is difficult to state to a certainty the date
of these skeletal remains. However, their state
of preservation indicates that they date back to
nearly a hundred years or slightly more.
Skeletal Remains
Partial skeletal remains of two individuals have
been recovered from the cavities beneath a
huge lime stone boulder at a site associated
with Terrace-2. This lime stone boulder
measures 4.30 m in length (E-W), 3.90 m in
width (N-S) and 4.60 m height (Fig. 2). From the
vantage of the skeletal remains, it seems that
both individuals died due to suffocation after
being buried by a land slide, a common feature
in Ladakh during the summer.

Fig. 3: In situ close of skeleton A

Tissue and hair were found sticking to the
skull. Similarly, this skeleton too was found
lying prostrate with its right arm turned on to its
back. In this burial, insect and rodent activities
have been noticed. Like that of skeleton-A, the
lower portion of the body is mostly missing due
to the road cutting activity (Fig. 4).

The gap beneath the boulder where the
skeletal remains were found faces north while
the boulder itself has an east-west orienation.
This gap comprises two openings in slit form,
one to the east and the other to the west,
each in which individual skeletal remains were
found. The skeletal remains from the western
and eastern slits have been labeled skeleton
‘A’ and skeleton ‘B’ respectively. Skeleton ‘A’
measures 1.40 m in length, 0.34 m height,
and 0.90 m extant depth, whereas skeleton ‘B’
measures 1.90 m in length, 0.45 m height and
0.90 m extant depth.

The preservation of both skeletons is
very good. As these findings are from a cold
and high altitude region, some soft tissue and
hair are also preserved for both skeletons,
especially skeleton-B. Little taphonomic activity
is observed on the bones; however inside the
nasal cavity of skeleton-B, pupa remains are
encountered (Fig. 5). This life stage is the
intermediate stage between the active larva
(maggot) and the adult fly. In many instances
they are mistaken as roach eggs or rat
droppings. This is actually the dried, hardened,
outer skin of the third instar larva. After the
developing adult fly emerges from within, the
empty shell will remain in the environment for
extended periods of time. These cases have

Skeleton – A
The articulated skeletal remains, were found
to have an east-west orientation with the head
towards the west and facing south i.e. towards
inner side of the boulder cavity. The lower
portion of the body is mostly missing due to the
road cutting activity. The skeleton was found in
a prostrate manner with its right arm turned on
to its back (Fig. 3).
Skeleton – B
The skeleton in this burial was found partially
articulated with a northwest-southeast
orientation with its head towards the northwest.
The head was found to be disturbed due to road
cutting activities and subsequent disturbances.

Fig. 4: In situ close of skeleton B
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Anthropological analysis is carried out
using standard methodology. It includes
determination of age and sex (Brothwell 1981,
Louise Scheuer and Sue Black OBE 2004,
Buikstra and Ubelakar 1994), cranial and
postcranial morphological features (Steckel and
Rose 2002), stature estimation (Trotter 1970
formulae for White populations), Odontometry
(Moorrees 1957, Wolpoff 1971, Potter et
al. 1981, Dahlberg 1963), cranial, dental
and postcranial pathological observations
and interpretation (Larsen 1997, Ortner and
Putschar 2003, Roberts and Manchester
1995, Lukacs 1989).

Fig. 5: Pupa inside nasal cavity of skeleton B

Skeleton-A
Skull with mandible is preserved completely
(Fig. 6). The upper body including shoulder
girdle and hands are complete, with almost
the entire thoracic cage present. Pelvic girdle
is missing. In the lower extremity, left leg
bones including femur, and tibia and fibula are
missing. Foot region is partially represented for
both sides.
Observations
This specimen is interesting, especially since
the left hand is shorter than the right one. The
humerus, radius and ulna from both sides are
preserved, and show around a 1 cm difference
in length. Generally there is bilateral asymmetry
visible on every individual, but in this case it is
observed on almost all long bones.
The skull is small in size. Morphological
observations include presence of multiple
small zygomatico-facial foramina; there are 3
on the right and 4 on the left side. Both orbits
have a supra-orbital notch. There is big ossicle
in occipito-mastoid suture. The individual is
about 5 feet in height.
Age estimation
The age estimation is very tricky for this
individual. Closure of cranial sutures is used to
estimate the age. The grading of sutures are;
midlambdoid: 0, lambda: 0, obelion: 2, anterior
saggital: 2, bregma: 2, midcoronal: 0, petrion:
2, sphenofrontal: 2, superior sphenofrontal:
2, incisive suture: 3, anterior median palatine

Fig. 6: Skeleton A, a: Norma frontalis, b: norma lateralis

been recovered in Egyptian mummies, Mexican
tomb shafts, and in the skulls of ancient Bison
(www.forensicentomology.com/pupa1.htm).
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suture: 2, posterior median palatine suture: 2,
transverse palatine suture: 2.
This individual also displays early stages
of arthritic problems. Dental attrition is not
useful for age estimation as there is a variation
in the wear pattern. Overall, observation of
the specimen indicates that this person was
around 45 ± 5 years at the time of death.
Sex determination
Similar to age estimation, sex determination
is very difficult. Unfortunately, the pelvis is
not preserved in the collection. It is based on
cranial morphology. Nuchal crest is of grade
2, mastoid process is 3, supra-orbital margin
3, supra orbital ridge 4, mental eminence 3.
Linea aspera on the right femur is properly
developed. On the basis of cranial morphology
the individual is male.

Fig. 8: Skeleton A, mandible

Interesting pathologies observed on this
individual are given below:

The maxillary RPm1 and Pm2 have lost
their half of crown due to caries infection.
Periapical abscess is seen near the root tip
of Pm1 and 2. The loss of bone is very much
visible.

Skull – Osteoma is seen on R parietal on
anterior side as a round patch of dense bone
area of 14.79 × 19.56 mm. There is small
ridge development on R sphenoid bone on
the lateral side. Occipital condyle shows slight
development of bone along with its articular
surface.

The wear pattern on maxillary RM1 is
typical. The lingual side crown is completely
worn out till the root. It seems like grinding
was quite extensive from R side as M2 also
shows heavy wear on mesio-lingual aspect.
This probably early loss of L side teeth is due to
course diet. Interestingly maxillary RC doesn’t
show any heavy wear.

Dental pathology includes antimortem
tooth loss of RI1, LI2, LC, LPM1 from maxilla
and LPM2, RPM2, RLM1, LM2 from mandible.
(Figs. 7 and 8).

The R mandibular fossa also shows
extension of articular area for condyles. The
width of mandibular condyle for R is 17.99 mm
and L is 16.00 mm, indicating more chewing
activity from right side.
The mandibular LPm2 has lost its entire
crown.
Vertebral pathology
Osteophytic growth is seen on inferior articular
facet of atlas especially more on R side.
The 4th cervical body shows lipping on
the inferior border. Similar bone change is seen
on superior border of 5th body and lipping on
inferior border.

Fig. 7: Skeleton A, maxilla
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Fig. 9: Skeleton A, Fused vertebrae

The 4th and 5th thoracic vertebrate are
fused together probably since birth (Fig. 9). The
union does not have any pathological origin. No
bone modification is seen related to the fusion
or it may be that the upper thoracic arc wasn’t
affected.
Fig. 10: Skeleton A, bone modification on sternum

Sternum – Aspects of posterior bone shows
bone changes on manubrium. There are two
portions of sternum which are difficult to
articulate. Periosteum in the form of net pattern
is seen. The normal bone is also present. It is
for sure that the bone changes are not due to
taphonomic activity. There is one unidentified
bone fragment that shows similar type of bone
changes (Fig. 10).

It is very interesting that other ribs do not have
such ‘marking’.
R: Vertebral articular surface of 7th, 8th and
9th rib is affected. The bone modification
on posterior aspect of the 5th rib is not so
prominent and is missing on the 6th.

Ribs – Both RL 4th and 5th ribs articular facets
for vertebrae shows slight lipping.

Bone modification on other bones
Scapula: R bone changes similar to
osteochandratis(?) are seen on the glenoid
cavity.

L: All are preserved. Vertebral end of ribs shows
marginal lipping. It is prominently visible on the
7th, 8th and 10th rib. There are some bone
modifications on the posterior aspect of the
6th, 7th and 10th ribs but mostly on the 6th.

Clavicle: Both RL sternum end show bone
modification.
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Humerus: R bone modification on head and
on trochlea region. Same is for L side but
expression is more than right side.
Ulna: R slight bone change in olecranon
process and small bone development on styloid
process. L bone changes seen on olecranon
and coronoid process and small bone changes
are seen on radial head where it articulates
with the ulna.
Femur: Slight bowing seen on femoral shaft
anterior-posterior angle. Head shows changes
related to osteochondritis. Patellar articulation
surface is slightly extended on posterior side
of medial condyles. Bone changes related to
osteochondritis are seen. Medial epicondyle
has developed some bone ridge(?), probably
morphological in origin.
R patella shows bone development on
femoral articular facet. There are bone changes
in lateral superior margin.
Tibia: Small depression is seen on medial
condyles. Periostem or peristosis on lateral
aspects of mid shaft is also observed.
Metatarsals: All metatarsals from right foot are
preserved and exhibit bone lipping on proximal
extremity.
Phalanges: R- 1st phalange shows lipping on
proximal surface and bone change on distal
(head) portion on bone; changes on proximal
sides of 2nd 3rd and 4th.

Fig. 11: Skeleton B, a: normal frontalis, b: norma lateralis

around 14 to 19 years in females, and 16 to
21 years in males. Scapula achieves adult
form by 23 years of age. The lateral epiphysis
of the clavicle may form and fuse by 19 to 20
years of age. For radius, proximal epiphysis
fuses in between 12 to 16 years in female,
and around 14 to 18 years in males, and for
distal epiphysis 14-19 years in females and
16 to 20 years in males. For ulna almost a
similar pattern is seen for proximal epiphysis.
For femur head, greater trochanter and lesser
trochanter fuse between 14 to 17 years in
females, and 16 to 19 years in males. For this
individual the proximal and distal tibia, femur,
ulna shows complete fusion with the shaft. The
humerus’ proximal extremity is not completely
fused. The Radial distal extremity fusion line is
visible which generally fuses completely by age

Skeleton-B
This is a partially preserved skeleton. Skull
and mandible are intact (Fig. 11). The right
side of the body including scapula, clavicle,
humerus, radius and ulna, seven carpal
bones, all metacarpal bones, femur and tibia
are represented. Complete cervical and some
thoracic vertebrae are present with all right
side ribs. On the left side of the body, few ribs, 3
carpals and 4 metacarpals and one metatarsal
are present in the collection. Few phalages
from both hands are present.
Age estimation
Age estimation for this individual is based on
the status of epiphyseal fusion of extremities
to shaft. Proximal epiphysis of humerus fuses
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19. Dental attrition is minimum on almost all
dentition, and the 3rd molar has not erupted
and seen inside the crypt. At the same time root
development is not complete for maxillary LM3
which is completed by 18 to 25 years of age. All
cranial sutures are open and seen properly. On
average the individual is around 20 ± 2 years
at time of death.
Sex determination
Sex determination is quite difficult based only
on cranial morphology. The grades of Nuchal
crest- Grade 2, Mastoid process – Grade 2,
Supraorbital margin – Grade 1, Supraorbital
ridge – Grade 1, Mental eminence – Grade
2, which indicates this was probably a female
individual. Lenia aspera of right femur is also
gracile in appearance.

Fig. 12: Skeleton B, Maxilla

Observations
This individual provides partially preserved hair
and skin on the occipital region. The sample
has been collected to conduct ancient DNA
analysis. On the right tibia, popliteal line has
strongly developed. The estimated height of
this individual is 5.3 feet.

Dental chipping is seen on the distobuccal
cusp of maxillary RM2. Small caries infection is
seen on the distal sides of RM3.
Mandibular LM1 is lost most likely due
to infection. The loss of the tooth seems to be
recent as the bone shows the beginning stage
of remoulding. There is porosity on the bone. At
the same time there is indication of caries on
mesial aspect of LM2 crown (Fig. 13).

Morphological observations include
presence of extra Supraorbital foramen on
the right side. Zygomatigo facial foramina are
present, 1 for the right side and 3 for the left
side. 6th cervical vertebra shows complete
accessory transverse foramen on the right side,
and on 7th it is on the left side. Caps on first ribs
are not fused properly. The ridge on the inferior
aspect of the first rib is more development on
the left side than the right side.

Tarter accumulation is seen on maxillary
RLI2, LC and on mandibular RLI, LI2 and LC.
Slight discolouration of teeth is also visible.

Dental morphology includes extra small
capsule on maxillary right side 3rd molar on
disto-lingual side. There is one extra root on
maxillary LM3 whereas RM3 does not have this
extra root. There is a slight change in the angle
of maxillary RI2 (Fig. 12).
There is a case of retention of maxillary
Ldm2, and as a result LPm2 has erupted from
the lingual side.
Dental pathology includes caries on
maxillary LM2 which has resulted into loss of
its entire crown. There is big hole of abscess on
the lingual side near the root tip of the tooth.

Fig. 13: Skeleton B, bone changes in ulna
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Skeletal pathology
Porosity on both parietals and on occipital is
visible.

talus deposit is the outcome of landslide. The
local stratigraphy clearly shows that the lime
stone boulder and the sediments are a result
of a landslide. The huge lime stone boulder
under which the skeletal remains were found
slid down and got stabilised on the slope of
terrace-2. Due to the shape of the boulder
the two cavities that were facing the slope did
not get filled up with subsequent sediment.
The two cavities finally formed small shelters
that must have been occupied by these two
individuals during the event of a landslide,
perhaps burying them in the process. From
the position of the bodies, one can assert that
both the individuals may have struggled for
survival within the small cavities and died from
suffocation and injury to the lower extremities of
the body due to the landslide. Facing the inner
side of the cavity, lying prostrate with their right
arms folded against their back are indications
that the individuals were struggling to save
themselves from the landslide and suffocation.
Mention may be made here that the available
space in the cavities was extremely limited for
both individuals to be fully accommodated. It
is possible that due to the space constraints of
the cavities, the two individuals could manage
to protect their heads and upper extremities
from the landslide. However, being unable to
accommodate their lower extremities, had
them protruding out of the cavity. It is possible
that the remains of the lower extremities were
dislodged during the road cutting activity.

There are several small roundish bone
remouldings on both parietals. On the L
occipital near the lambdoidal suture there is a
medium sized dense round bone remoulding,
probably assigned to osteometa.
Sternum – Some bone changes are seen on
anterior aspect of manubrium. There is a slight
change in clavicular articular area .The L side is
more extended than the R side.
Ribs – Bone changes are seen on different ribs.
They are on R2 – two small patches; on R4 – 2
places small area; R5 – 1 area; R6- small area
of remoulding; R7 – minute bone changes as
well as a patch of bone development on inner
portion of vertebral end area; R8 – similar bone
change on the inner side, but the location is
changed. L4 – 1 area bone remoulding
Clavicle – On the right bone at inferior side of
lateral aspect, some bone remoulding is seen.
It is also seen on sternum end.
Ulna – On olecranon fossa some bone
remoulding is seen with some marginal bone
development. At the same time probable case
of osteochondritis dissencans is identified.
Tibia – R: Periostosis infection is seen with
small bone development.

Concluding Remark
The preliminary finding on these skeletal
remains throws light on the life history of these
individuals. Though the context of these has
been ascertained, the chronology remains
unknown. However from the preservation
condition of the skeletal remains this may be
ascribed tentatively to early part of the last
century. The surrounding climate is good for
preservation of skeletal remains because
of high altitude and cold temperature. The
morphological observations are good and
interesting. The most rewarding result of these
studies was concluded from pathological
studies. Bone modifications found are still
to be diagnosed completely. Out of the two

On R carpal bone capitate roundish bone
formation is seen on the hamate articular area.
No corresponding bone modification is seen
on hamate. It is also seen on L side but the
expression is more on R side. At the moment,
it is difficult to state whether it is morphological
in origin.
Though a sample for DNA testing was
collected from the traces of skin of skeleton A,
it may be insufficient for analysis.
Causes of Death
From an archaeological perspective, and from
geomorphological point of view the area is
prone to landslides, and terrace-2 which is a
147
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individuals one is an old aged male and one
belongs to a young female. Some samples from
both individuals are given for DNA analysis
at Centre for Cellular and Molecular Biology,
Hyderabad. Results are awaited in this regard.
Although there are only two individuals they
have opened a new window to understand the
life of people living at high altitudes. It will be
very difficult at this stage to emphasise further
on the population as a whole, but the life history
of these two people is quite fascinating.
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Abstract
The present paper discusses the reanalysis of human skeletal findings from the archaeological site of Bagor. Bagor
(25° 21’ N; 74° 23’ E) located on a sand dune popularly known as Mahasati dune, was discovered by Prof. V.N. Misra
of Deccan College and Prof. L.S. Leshnik of the University of Heidelberg in 1967 while locating terminal stone age sites
and early farming cultures in north Gujarat and Rajasthan. The archaeological site yielded five human burials of various
cultural associations. These skeletal remains were studied sometime around the 1970s and the report was published in
1982. Out of the assemblage, Specimen 1 belongs to the Mesolithic (4480 BCE to 3285 BCE) and Specimens 2, 3 and
5 are of the Chalcolithic period (2765 to 2110 BCE) and Specimen 4 is dated to the Medieval or Islamic period. After
this study the material was stored in the repository of Deccan College for over thirty years. The intention of the present
reanalysis is to prepare an updated inventory of the skeletal remains and shed light on any such morphological traits and
pathological lesions which were not included in previous analysis. A few new skeletal elements were identified and certain
pathologies like enamel hypoplasia and caries were observed in the recent analysis. Few teeth are given for isotopic
analysis, the results of which are awaited.

Introduction
The archaeological site of Bagor (25° 21’ N;
74° 23’ E) was discovered by Prof. V. N. Misra
of Deccan College and Prof. L.S. Leshnik of the
University of Heidelberg in 1967 when they were
exploring north Gujarat and south Rajasthan in
an attempt to locate terminal stone age sites
and early farming cultures of this region (Fig.
1). The site is located on a sand dune popularly
known as Mahasati dune over a kilometer to
the east of Bagor village and overlooks the left
bank of the river Kothari which forms a part of
the drainage system of this region. This dune is
large in size, and along with the area adjoining
it is named ‘Mahasati’ after the fact that the
flat ground at the southern edge of the dune
served as the cremation place for the Rajput
chiefs of Bagor whose wives and concubines
often committed Sati by accompanying them
on the funeral pyre. The dune, as suggested
by archaeological evidence has been occupied
from about 5000 BCE (Misra et al. 1982: 1).
L.S. Leshnik of the South Asia Institute,
Heidelberg and V.N. Misra of Deccan College,
Poona undertook a trial dig in 1967 in a pit
measuring 3 m × 2 m that revealed a thick
habitation deposit. A joint expedition of the
Deccan College Post-graduate and Research

Institute, Poona, and the State Department
of Archaeology, Rajasthan under V.N. Misra
and Vijay Kumar respectively with some
collaboration from L.S. Leshnik resulted in a
small-scale excavation at the microlithic site of
Bagor.
Five radiocarbon dates are available
for the site. These dates, based on charred
bone samples found in various trenches were
processed by Tata Institute of Fundamental
Research, Mumbai. For Phase 1, three samples
were collected and dates ranged between 44803285 BCE, which is the Mesolithic period. For
Phase II (Chalcolithic), two dates were obtained
that range between 2765-2110 BCE. Five
human skeletons were excavated belonging to
three cultural phases out of which one belongs
to the Muslim period and has not been dated.
The details of skeletal findings are given in
Table 1 with their respective chronologies.
Background
Earlier, these skeletal remains were studied
by Prof. K.A.R. Kennedy and an analysis of
the dentition was undertaken by Prof. J.R.
Lukacs. Kennedy undertook a detailed study
of the metrical data and the morphological
features observed on the skeletal remains
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Fig. 1: Google image showing the location of Bagor and a photograph of Mahasati dune at Bagor

considering Dental Attrition and Pathology
he discusses the tabulated data for dental
pathology in Late Stone Age Populations
of South Asia. He concludes his study by
comparing the dental pathology in NeolithicChalcolithic populations of South Asia. Lukacs
concludes that the dental morphology of
specimen I (Mesolithic) from Bagor falls in the
range observed in Late Stone Age populations
of South Asia and records the presence of a
sixth cusp (Careballi’s Cusp) on the mandibular
LM1. Maxillary and mandibular molar teeth of
the Bagor Chalcolithic specimens are broadly
comparable morphologically with the teeth
of other Chalcolithic skeletal series. Lukacs
compares metric values of BGR IV (Muslim
period) with Iron Age skeletal series from
Sri Lanka and living Maharashtrian Hindus.
According to his study, values for tooth size
of specimen IV fit within the range of values
exhibited by living Maharashtrian Hindus.
Regarding morphological features, few features
fit within living Maharashtrian Hindus and few
others with Sri Lankan Iron Age populations
(Misra et al. 1982: 78).

and comprehensively tabulated the results.
With the exhaustive laboratory analysis of the
skeletal series Kennedy opines that the skeletal
remains belonging to three cultural phases do
not represent three different strata or waves of
population entering southeastern Rajasthan.
He rejects the possibility of Late Stone Age
hunter-gatherers being subsequently replaced
by Chalcolithic people who in turn were replaced
by the population of the ‘Historic’ period. On
the contrary, based on sound archaeological
evidence from the site of Bagor, he suggests
a population continuum at the site, and that
the inhabitants of this site came under cultural
influences from centers of more advanced
technology (Misra et al. 1982: 47).
With regard to dental morphology, Lukacs
observed shoveling, molar cusp number, and
hypocone development by standardized dental
plaques (Dahlberg 1963). Odontometry and
indices were calculated by him. Observations
were conducted by a comparison of
morphological features between Late Stone
Age to Chalcolithic populations and further
South Asian Chalcolithic populations. While
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BGR IV
Historic
(Muslim
Period)

BGR V
Chalcolithic

Trench E. II.
98 cm below
the datum

Historic (Muslim
Period)

Chalcolithic
(2765 BCE–
2110 BCE)

18–20
years

Around
40
years

7.5 to 8 Child
years

Chalcolithic
(2765 BCE–
2110 BCE)

Trench E.
I. (Eastern
Part) Depth
88 cm below
the datum.
Trench G. III.
1 m below
the datum.

BGR III
Chalcolithic

Female

Male

Female

Around
30
years

Chalcolithic
(2765 BCE–
2110 B.C.E)

Trench G.
I. (Center)
depth 1.10
m below the
datum.

BGR II
Chalcolithic

Sex
Female

Cultural Period Age
Mesolithic (4480 17-19
BCE–3835 BCE) Years

Specimen No. Trench No.
BGR I
Trench E.
Mesolithic
V. (SE Part)
Depth 1.20
m below the
datum.

Table1:

Body lay on its back in fully extended position. North
(head) – South direction. Head and feet in slightly
raised position. Face is inclined slightly downwards
and to the left. Left arm parallel to the body. Right
forearm turned left to place the hand on abdomen.

Circular enclosure of stones on the surface covering
the burial. East (head) – West direction. Flexed
position on its right side with the head facing south.
Both arms tightly flexed and turned faceward. The
right hand rested over the forehead and the right
forearm rested over the left upper arm. In the same
way, the right leg rested over the left leg.

East (Head) – West Direction. Flexed position with
both arms and legs folded. Body placed on its with
face turned to the north.

East (Head) – West. Flexed position with both arms
and legs folded. Upper left arm parallel to the body
lower portion bent and placed over the chest. Right
arm bent upwards and placed slightly away from the
body. Lower left leg lay across the lower right leg.

A small square metal piece found around the
neck.

Eight clay pots, Two copper arrow heads
placed by the left arm, one of them placed
right on the left arm.

Three large bowls/basins and one clay pot,
Copper spearhead (tip bent) behind the
head, barbed triangular arrow head near
the neck, copper awl close to the left arm
and across the stomach, A stone and bone
necklace around the neck of which 35 beads
were found maintaining original curve of the
thread, broken terra cotta spindle whorl kept
near the lower end of the right femur. Animal
bones also found.
Small carinated pot placed right over the
skull.

Body Position & Orientation
Antiquities
Fully extended position. NW-SE direction (head) –
Body laid on its back, head slightly inclined to right.
Right arm parallel to the body, left forearm bent to
the right and rests on right thigh. Legs tightly pressed
together and almost overlap each other near feet.
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Skull

Cranial fragments - 45 in
number

Cranial fragments -Identified
as parts of parietal, occipital
and a part of the right side
of basi-occipital region of the
cranium. The total number of
fragments is 198. Two blocks of
sand matrix which hold cranial
fragments embedded in them
are also found. 3 unidentified
but most likely to be cranial
fragments.

Cranialfragments – 40.
These fragments are non articulating. Sand matrix in the
shape of a cranium when seen
in norma-lateralis. Many bone
fragments adhere to this block.

Spe. No.

BGR I Mesolithic

BGR II
Chalcolithic

BGR III
Chalcolithic

Thoracic Cage

152
–
DeciduousDentition – RLdc
(one intact one broken), 6 crown
fragments, 3 roots, 11 mandibular
bone fragments.
PermanentDentition
Maxillary Dentition – LI1 (Isolated),
RM1 (Isolated), RM2 (Isolated)
Mandibular Dentition – RLI1
(Both isolated), LI2 (Isolated and
damaged), LC (Isolated), RLPm1
(both isolated), RLPm2, RLM1, RLM2

–
Maxillary – LI1 (Broken and
isolated), RPm1 (Broken and
isolated)
Mandibular – RLC (Isolated), RPm1,
RPm2(Intact in the mandible), LPm2
(Isolated), RM1, RM 2 (intact in
the mandible), RM3 (Intact in the
mandible). LM3 (Isolated)

Maxillary – RLI1, RLI2, RLC, LPm1, Ribs – a block of sand
RLPm2, RLM1, RLM2, RLM3 (RPm2, matrix in which 25 rib
RM1, RM2 are intact in maxilla).
fragments present
Mandibular – RLI1, RLI2, RLC,
RLPm1, RLPm2, RLM1, RLM2, RLM3
(R isolated)

Dentition

Table 2: Inventory of skeletal findings from Bagor
Lower Extremity BGR I

Femur – Left – 2 un-fused and nonarticulating diaphysis parts
Patella – Left
Metatarsals – Left 1st – shaft
portion preserved. 1 portion of the
shaft of uncertain side and number
present.
Phalanges – Middle – 4 middle
phalanges of variable degree of
preservation are present. 13 bone
fragments identified only as parts of
phalanges with uncertain side
Femur – R 2 fragments,
Humerus – R Two non articulating
Femur fragment – 2 fragments
fragments
were found which could be fused
Humerus – (L?) survives in 2 nontogether. However, identification is
articulating fragments.
not possible.
Radius – Side unidentified – six non
articulating fragments. Out of these six Tibia – 7 fragments, only one
fragment probably belongs to
fragments, two adhere to each other
by a coat of protective solution, making Right side. For other six fragments,
side identification could not be
the total count 5
conducted.
Ulna – (R?) – Of the 2 fragments of
Phalanges/Metacarpal/Metatarsal
ulna that survive, one belongs to the
– 2 fragments – Side identification
proximal side of the Right ulna. The
could not be performed since the
other fragment does not articulate
extremities of both the bones are
with it.
Long bone fragments 350 + in number lost.
–
Femur (?) – Unidentified side – 2
non-articulating fragments, badly
crushed.
Long bone fragments – 122 in
number – identification could not be
done.

Clavicle – Right – almost complete.
Retains a portion of acromial portion.
Radius – Left – Distal extremity
Bone fragments with uncertain
identification are present.

Upper Extremity
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–

Frontal – R Large fragment
Parietal – RAlmost complete,
margins of the right lambdoidal
suture missing. L – Present but
not as well preserved as the
right side.
Occipital – R Squamous portion
with traces of the superior
and inferior nuchal crests. L
Squamous portion
Temporal – RL Squamous
portion, external auditory
meatus, superior portion of
mastoid
Sphenoid - R – Few fragments
present
–

BGR IV-A

BGR V
Chalcolithic

BGR V-A

Almost complete cranial vault
but damaged considerably
Frontal RL– Eroded in glabellar
& superciliary region. Parietal
RL – present butDamaged
Occipital Well preserved,
lateral margins of the foramen
magnum are damaged.
Temporal RL – Present,
however apex of the left
mastoid process is absent.
Incomplete styloid processes,
walls of the external auditory
meatus, zygometric process.
Sphenoid RL – Post orbital
portions of the greater wings
are preserved, Right being in a
better condition left orbit better
preserved.
R Maxillary portion preserved
Left mandible Condyle and
Coronoind process preserved.
Gonial angle is also preserved.
Other Cranial fragments – 40 +

BGR IV
Historic

Deciduous
Maxiallary – Rdc, Ldm1, Rdm2
Mandibular – Li2, Rdm2

Deciduous
Maxiallary – Rdc, Ldm1, Rdm2
Mandibular – Li2, Rdm2
Permanent
Maxiallary – I1 (Side unidentified),
RPm1
Mandibular – I1 (R?)

Maxillary Bone Fragments – 7
Human Tooth Fragments – 7

Maxillary – RI1, RI2, RC, RLPm1
(LPm1 isolated), RLPm2 (LPm2
isolated), RLM1 (LM1 isolated), RM2,
RLM3 (Both isolated)
Mandibular – RI1 (Broken), RLI2 (LI2
isolated), RLC (LC isolated), RLPm1
(LPm1 isolated), RLPm2 (LPm2
isolated), RLM1, RLM2, RLM3 (LM3
broken)
Isolated roots– 4 in number

–

Ribs– 216 Fragments.
Cervical– 2nd, 3rd, 4th,
5th and 7th cervical
vertebrae preserved.
Transverse and Spinous
processes are preserved.
Axis retains its odontoid
process. Bodies are
incomplete. 7th cervical
vertebra bears a green
stain. Thoracic– 1st –
7th Thoracic vertebrae
are preserved along with
the left side incomplete
ribs attached to them.
Transverse and Spinous
processes are not
preserved.
Lumbar– 1st – 5th
Lumbar vertebrae
preserved. Transverse and
Spinous processes are not
preserved.
Sacrum Fragment(?)–
Attached with Lumbar
vertebrae.

–

Phalanges/Metacarpals/Metatarsals
– 18
Unidentified Bone Fragments - 88
Humerus – R 2 non-articulating
fragments. Portion of distal extremity
survive.
Humerus – (L?) – 3 non articulating
fragments in which one portion of a
distal extremity survive.
Radius – R – 2 fragments survive.
Radius – L – 2 fragments survive.
Ulna – R – 1 fragment survive.
Ulna – L – 2 fragments survive.

Scapula – R – Thick axillary border
along the area of inferior lip of the
glenoid fossa, spinous process
present but damage to the acromian
process and to the medial surface of
the spinous process. Incomplete and
perforated infra-spinous region.
Scapula – L – Fragment containing
axillary border extending from the
inferior margin of the glenoid fossa.
Fragment of spinous process
Humerus–R – 3 Fragments
Humerus–L – 4 Fragments
Metacarpals–L – 1st, 2nd, 3rd, 4th
Metacarpals–R – 2nd, 3rd, 4th

–

Femur – R – Proximal end survives.
The head of this femur also survives
as an isolated bone mass. Femur
terminates at mid shaft length.
Femur – L – 2 non-articulating
fragments of diaphysis.
Tibiae – RL – diaphysis of both the
tibiae survive.

Pelvic Girdle – R – 2 fragments
Pelvic Girdle – L – 4 fragments
Femur – R – 1 fragment
Femur – L – 5 fragments fused
together
Patellae – (Side?) – 1 fragment
Tibia – R – 4 fragments
Tibia – L – 2 fragments
Fibula – R – 1 fragment
Fibula – L – 1 fragment
Tarsal – Side? – 2nd cuneiform
tarsal
Metatarsals – L – 1st, 2nd, 3rd, 4th
Phalanges of unidentified side,
Unidentified bone fragments are also
found and recorded
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were found while cleaning and suggested that
these belonged to a different individual. At the
same time, the colour also suggested different
preservation conditions. Hence, for the purpose
of recording, these remains are treated as
Specimen IV-A, although this specimen is not
discussed further in the analysis.

Material
The skeletal remains from Bagor were studied
around 1970s and the report was published in
1982 (Misra et al. 1982). After this study the
material was stored in the repository of Deccan
College for over thirty years. During this time
span, the inevitable hazards to the skeletal
material due to various factors like temperature,
humidity, etc. could not be mitigated. Table 2
provides a detailed inventory of the skeletal
elements preserved for each individual.

Remains of Specimen V (Chalcolithic)
are highly fragmented in nature, and indicated
post-storage insect activity and damage to the
skeletal material due to it. Five deciduous teeth
were found associated with the specimen and
labeled as V-A. These teeth are not included in
the analysis.

The skeletal remains of Specimen
I (Mesolithic) of the present study are
fragmentary in nature. Post burial disturbances
are observed in the form of gnawing marks on
the femur fragment of this specimen (Fig. 2).
These marks indicate rodent activity which also
posed as a challenge for preservation of the
skeletal material.

Other than these main individuals
from the site, the 17 extra bones were found
scattered on the site, as mentioned by Kennedy
in his report are not included in this analysis.

The remains of Specimen II (Chalcolithic)
are even more poorly preserved than that of
specimen I. The preservation is found to be
poor for this specimen and, therefore, a more
exhaustive metrical and morphological analysis
than what was presented by Kennedy was not
possible.

Methodology
The main aim of this study is to create an
individual-wise skeletal inventory for the
material recovered from Bagor. In the course
of this study, fragments are also measured
and classified according to their sizes. The
sand matrix that adhered to some bones
was cleaned. In the course of this study, no
craniometrical observations could be recorded
due to the poor preservation condition of the
only two skulls preserved.

Specimen III (Chalcolithic) is the
most poorly preserved of all the specimens.
Elementary observations made during the
cleaning of Specimen III in the laboratory confirm
the presence of femur fragments, fragments of
long bones, and cranial fragments.

The osteometric observations were
recorded using a method given by Martin and
Saller (1957). All measurements are given
in millimeters. There were instances when
accurate measurements could not be taken
and in such cases the measurements are
marked with an * (asterisk) to indicate that
they are estimations. Furthermore, none of the
preserved long bones present an opportunity to
estimate the stature of the individual/specimen.
Owing to this reason, basic measurements
like girth, mid-shaft diameter (medio-lateral,
anterior-posterior) are recorded.

Specimen IV (Historic) is the bestpreserved skeleton from Bagor. Long bones do
survive; however, their extremities have been
decayed in almost every case. The jaws and
teeth of this specimen are very well preserved
with only three teeth missing. Extra bones

Though broken in some cases, the
preservation of dentition is much better than
cranial and post-cranial skeletal elements..
While some of them face post-mortem
damage, portions of some teeth have been
given for laboratory testing and isotopic

Fig. 2: Preservation of BGR I. Gnawing marks showing
rodent activity
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appropriate size provides an idea about
factors like sex ratio and ratio of children to
adults. Although the archaeological data is
incomplete in nature and the idea derived from
the demographic profile of ancient populations
from their skeletal remains stands as mere
speculation, the importance of this speculation
may hardly be overstated and Bagor too does
not stand as an exception to this assertion.
The sample size of skeletal remains recovered
from Bagor is extremely small. Of the four adult
specimens, three are females and one is male.
The fifth specimen is a child.

studies, the results of which are awaited.
Based on Moorrees’ work (1957) two basic
measurements are recorded for every tooth
viz. the mesio-distal diameter (MD) which is
the maximum dimension of a tooth crown
in the mesio-distal direction parallel to the
occlusal and the labial surface; and the buccolingual crown diameter (BL) which is defined
as the greatest distance between the buccal
and the lingual surface of the tooth crown in a
plane perpendicular to that of the mesio-distal
diameter.
Three indices are calculated based on
these two measurements i.e. the Crown Area
(CA), the crown index (CI), and the crown
module (CM) by using following formulae.
CA

= MD × BL

CI

= (MD / BL) × 100

Age estimation of these specimens is
conducted based on the availability of various
attributes in the skeletal record. Dental attrition
scores, measurement of the length of long
bones and the morphological features on bones,
degree of fusion of sutures on the cranium, and
lastly the stage of eruption of various teeth are
the parameters used to estimate the age of the
Bagor specimens.

CM = (MD + BL) ÷ 2
While the crown area (CA) and crown module
(CM) reflect the adaptive strategies of a
population in response to the subsistence
pattern and the level of food processing
technique achieved, the crown index (CI) is
used for inter and intra-group comparisons.
(Mushrif and Walimbe 2006).

Specimen BGR I – Mesolithic: The age of this
specimen is fixed between 17-19 years based
on the fact that the M3 have erupted.
Specimen BGR II – Chalcolithic: The age of
this specimen is estimated to be somewhere
in the final years of the third decade of life.
(Misra et al. 1982) In the present study the
age estimation is based on the dental attrition.
Although there is heavy wear on molar dentition
due to caries, other teeth do not show heavy
wear pattern. At the same time, the third molar
has erupted and show grade 5 and 3 for RLM3
respectively. The time bracket for the eruption
of the third molar is 18 to 25 years of age. This
individual has wear indicating a probable age
of around 30 to 35 years.

Dental morphological observations are
made on permanent maxillary and mandibular
dentitions by using the reference plaque
developed at Arizona State University. Age
and Sex determination of the Bagor skeletal
series has been previously conducted by
K.A.R. Kennedy (1982). The comments and
conclusions of the author (Misra et al. 1982)
have been used in the present study and an
attempt is made to determine the age and
the sex of the specimen in order to learn and
understand the procedure for Age and Sex
identification based on Buikstra and Ubelaker
(1994).

Specimen BGR III – Chalcolithic: The
deciduous molars of this specimen aligned
with permanent bicuspids nested between
their roots and the erupted mandibular RM1
with low degree of wear suggests that the age
of this specimen is between seven years and
six months to eight years. (Misra et al. 1982).

Observations
With strict adherence to the aforementioned
methodology, skeletal remains were subjected
to careful laboratory analysis, the observations
of which are presented below.

Specimen BGR IV – Historic: The third molars
of this specimen have erupted completely and
they have attained the occlusal plane on the

The demographic profile of a population
derived from the study of a sample of
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adjacent buccal teeth. There is no evidence of
wearing present on these teeth. The incisors
show very moderate wear. The abrasions of the
first molars are not very severe and the cusps
and groove patterns are clearly visible. It is
observed that the union of the sutures on the
cranium is of a limited degree on the coronal
and the sagittal sutures along the portions of
their respective courses. The cortical area of
long bones is of identical thickness with the
nature of the osseous tissues of young adults.
Based on this data, the age of this specimen is
between eighteen to twenty years at the time
of death.

Specimen BGR IV – Historic: The sex of this
specimen is established with less certainty.
Large mastoid processes, deep and robust
palate, moderately large linea aspera, absence
of sub-auricular fossa of the ilium are some of
the male features present in this specimen.
However, depending upon the low degree of
robusticity of cranial bones of glabellar, supraorbital torus and nuchal region suggesting
the crania of a female, the vertical frontal
inclination, pronounced bossing, sharpness of
the orbital margins, and the obtuse angle of
the mandibular ramus the sex assigned to this
specimen is female (Misra et al. 1982).

Specimen BGR V – Chalcolithic: Depending
upon the near to complete closure of the
undamaged sutures of the bregmatic and
obelionic parts of the sagittal suture, the
lambdoidal portion of the left occipital suture,
and the right asterionic sutural confluence the
age of this specimen is estimated to be around
the early part of the fourth decade of life.

Specimen BGR V – Chalcolithic: The massive
size of the cranial vault, sharp temporal lines
which continue across the parietal bones to
asterion, large mastoid process, relative robust
superior and inferior nuchal lines the sex of this
specimen is assumed as male.
Morpho-metrical
and
Pathological
observations
Bone morphology is the study of the general
appearance of bones. Although bone size
varies as per age and the build of an individual,
standard features on bones remain same,
except in the case of an expressed phenotype
of distinct genotype. Therefore, studying the
shapes, sizes of various bones and their
structures, colour and the features on them falls
under the purview of studying bone morphology.
Morphometry is recording the measurements
of various aspects of bones. The study of bone
morphology and morphometry coupled with
the study of pathology as seen on the bones
and dentition in archaeological specimens
leads to the enhanced understanding of
health of ancient populations. In Bagor, the
five specimens belong to three cultural phases
viz., the Mesolithic, Chalcolithic, and Historic
periods. However, the fragmentary nature
of skeletal remains recovered from Bagor
disallowed metrical analysis. Limited quantum
of remains makes it further difficult to assess
changing health patterns among the Bagor
specimens. The data that could be extracted
from the five skeletal specimens from Bagor
was used for population comparison to the
degree it allowed.

Sex identification
Sex identification forms the proceeding stage
of analysis. Skeletal muscularity, gonial angle,
morphology of mastoid process, presence or
absence of sub auricular fossa of the ilium (in
one case) has been used as criteria for the
identification of sex.
Specimen BGR I – Mesolithic: Based on
reduced muscular attachments, weakly
developed linea aspera on the right femur, low
musculature of the right clavicle, and an overall
gracile appearance of the bones the sex of
this specimen was established to be female by
Kennedy (Misra et al. 1982).
Specimen BGR II – Chalcolithic: Based on
low muscularity of post cranial bones, the
moderate degree of robusticity of the fragment
of occipital bone, and the gonial angle the sex
of this specimen was established as female by
Kennedy (Misra et al. 1982).
Specimen BGR III – Chalcolithic: This specimen
is a sub-adult. Therefore, sex identification of
this specimen was not possible. (Misra et al.
1982).

156

Revisiting Human Skeletal Remains from the multicultural site of Bagor, District Tilwara, Rajasthan

Specimen BGR I – Mesolithic
This specimen has the diaphyseal portion of the
right femur considerably preserved. Following
observations were noted while studying the
morphology of this specimen.

Since no maxillary dentition survived to be
measured, measurements from the surviving
dentition of the mandible are presented in
Table 6. The mandibular LPm2 shows dental
chipping.

•

The linea aspera on this bone is weakly
developed.

•

The left mandibular fossa shows a
non conspicuous but probable bone
modification (Fig. 3). However, in the
absence of the corresponding bone of
the left condoyle, this bone modification
cannot be established to be evident with
certainty.

•

There is also a probable degree of
mandibular anterior teeth crowding.

Caries – Mandibular RM1, RM2 and RM3 exhibit
caries cavities. While the degree of intensity is
considerable in RM1 in which both the cusps
on the buccal half of the tooth have fallen prey
to caries and the pulp cavity is nearly exposed,
in RM2 the distal half crown with cusps 2 and
3 is destroyed by caries. The RM3 also shows
the beginning stage of caries but the infection
did not spread further on this tooth probably
due to the death of this individual. The LPm2 of
the mandible also shows caries infection and
also indicates dental polishing. There is also a
wear facet present on the mesio-buccal side of
LPm2 (Fig. 4).

Only three measurements were possible on the
right femur; Mid shaft Anterior – Posterior =
22.56 mm, Medio – Lateral = 19.42 mm, and
Girth= 70 mm.

Mandibular canine (LC) for this specimen
shows attrition of Grade 3. The premolars
(LPm1 and LPm2) have grades 5 and 4 attrition
respectively. RM2 has a heavy grade attrition
score of 10. RLM3 indicate attrition of grade 5
and 3 respectively.

The dental measurements for this
specimen are given below in Table 3 and
morphological observations are given in Table
4. Table 5 gives details about the wear and
dental attrition for BGR I.

Specimen BGR III – Chalcolithic
An extremely limited degree of dental
measurements can be obtained for this
specimen. This specimen has mixed dentition.
Therefore, the measurements of deciduous
maxillary dentition will be presented and these
measurements will be followed by those of
permanent maxillary dentition. In a similar

Specimen BGR II – Chalcolithic
This specimen does not show any morphological
or pathological lesions on cranial as well as
post cranial bones.
The right femur of this specimen allowed
only three measurements. Mid-shaft Anterior–
Posterior = 31.9 mm, Medio-Lateral = 22.7
mm, and Girth is 90 mm.

Fig. 3: Morphology and pathology of BGR I – Probable
bone modification of the left mandibular fossa

Fig. 4: Morphology and Pathology of BGR II – Right
mandibular arcade showing caries cavity
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Table 3: BGR I Dental measurements and indices

Sr. No.
1

Tooth
I1

Side
R
L
R
L
R
L
R
L
R
L
R
L
R
L
R
L

2

I2

3

C

4

Pm1

5

Pm2

6

M1

7

M2

8

M3

Sr. No.

Tooth

Side

1

I1

2

I2

3

C

4

Pm1

5

Pm2

6

M1

7

M2

8

M3

R
L
R
L
R
L
R
L
R
L
R
L
R
L
R
L

BGR I
Maxillary Dentition
MD
BL
9.17
8.13
9.62
8.24
7.64
7.12
7.1
7.05
7.17
9.22
7.57
9.19
7.49
9.96
7.38
9.62
7.14
9.7
7.02
9.45
10.53
10.23
10.42
10.7
10.31
10.25
10.71
11.4
10.86
8.53
8.79
7.78
Mandibular Dentition
MD
BL
6.4
6.2
7.37
7.48
7.36
7.5
8.1
8.35
7.8
7.69
11.35
11.66
10.46
10.73
10.34
10.3

fashion, permanent mandibular dentition
measurements will be presented after the
measurements for deciduous mandibular
dentition. The fragmentary nature of this
specimen and the PVA coat covering the bone
do not provide any scope for morphological
or pathological observations. Therefore, only
on the basis of the surviving dentition can

6.26
6.63
6.83
6.29
8.2
8.33
8.99
8.8
8.79
8.58
11.23
11.83
10.9
10.7
10.25
10.14

CA
74.55
79.26
54.39
50.05
66.10
69.56
74.60
70.99
69.25
66.33
107.72
111.49
105.67
122.09
92.63
68.38

CI
112.79
116.74
107.30
100.70
77.76
82.37
75.20
76.71
73.60
74.28
102.93
97.38
100.58
93.94
127.31
112.98

CM
8.65
8.93
7.38
7.07
8.19
8.38
8.72
8.5
8.42
8.23
10.38
10.56
10.28
11.05
9.69
8.28

CA

CI

CM

40.06
41.10
50.33
47.04
60.35
62.47
72.81
73.48
68.56
65.98
127.46
137.93
114.01
114.81
105.98
104.44

102.23
93.51
107.90
118.91
89.75
90.03
90.10
94.88
88.73
89.62
101.06
98.56
95.96
100.28
100.87
101.57

6.33
6.41
7.1
6.88
7.78
7.91
8.54
8.57
8.29
8.13
11.29
11.74
10.68
10.71
10.29
10.22

the attrition for this specimen is recorded.
The maxillary RM1 of this specimen shows
Carabelli’s cusp of 5th degree, an important
morphological feature indicative of a certain
degree of genetic uniqueness of this specimen
(Fig. 5).
The maxillary RM1 exhibits a moderately
well developed Metacone scored to 3.5. In the
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Table 4: Morphology and grading of the BGR I
maxillary and mandibular dentition
Tooth
(Maxillary)
RI 1

Morphology
Shoveling/TD/Labial
convexity
Shoveling/TD/Labial
convexity
Shoveling
Shoveling/TD/Labial
Convexity
DAR/Radical Number
Shoveling/TD
Enamel Extension
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Morphology

LI 1
RI 2
LI 2
RC
LC
RM 3
RM 1
LM 1
RM 2
LM 2
RM 3
LM 3
Tooth
(Mandibular)
RI 1
LI 1
RI 2
LI 2
RC
LC
RPm 1
LPm 1

Shoveling/Labial Convexity
Shoveling/Labial Convexity
Shoveling/Labial Convexity
Shoveling/Labial Convexity
Shoveling/TD
Shoveling/TD
Shoveling
Shoveling

Table 6: BGR II – Dental measurements and
indices mandibular dentition
Tooth
C
Pm1
Pm2
M1
M2
M3

Degree/
Grading
3/2/4
3/3/4
4
2/2/1
1/1
3/1
1
4/3
3.5/3
2/3
3/2
2/0
1/0
Degree/
Grading
1/1
1/1
1/1
1/1
1/1
1/1
1
1

Side

I1

R
L
R
L
R
L
R
L
R
L
R
L
R
L
R
L

I2
C
Pm1
Pm2
M1
M2
M3

MD
BL
CA
6.68 7.42 49.56
7.55 7.67
57.90
8.33 7.53 62.72
10.18 10.24 104.24
10.51 9.31
97.84
10.32 10.15 104.75
10.34 10.48 108.36

CI
90.03
98.44
110.6
99.41
112.9
101.7
98.66

CM
7.05
7.61
7.93
10.21
9.91
10.23
10.41

Fig. 5: Morphology and pathology of BGR III – Carabelli’s
cusp on Maxillary RM1 of BGR III

Table 7: BGR III – Dental measurements and
indices
Tooth
dc

Table 5: Dental attrition score for BGR I
Tooth

Side
L
R
L
R
R
R
L

Attrition Grade
Maxilla
Mandible
2
4
3
4
2
4
1
4
3
3
7
4
1
3
2
2
1
1
1
3
4
5
3
3
3
3
3
2
2
1
2
1

Tooth
I1
M1
M3
Tooth
I1
I2
C
Pm1
Pm2
M1
M2
M3
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Deciduous Maxillary Dentition
Side
MD
BL
CA
CI
R
5.4 5.34 28.83 101.12
L
5.39 5.27 28.40 102.27
Maxillary Dentition
Side
MD
BL
CA
CI
L
8.29
7.95 65.90 104.27
R
12.7 10.82 137.41 117.37
R
10.89 9.76 106.29 111.57
Mandibular Dentition
Side
MD
BL
CA
CI
R
5.16 5.46 28.17 94.50
L
5.64
5.5 31.02 102.54
L
5.86 5.92 34.69 98.98
L
6.21 6.82 42.35 91.05
R
7.15
7.27 51.98 98.34
L
7.03
7.54 53.00 93.23
R
7.21
7.74 55.80 93.15
L
7.63 8.13 62.03 93.84
R
11.44 10.74 122.87 106.51
L
11.37 10.32 117.34 110.17
L
11.1 10.31 114.44 107.66
R
10.9 10.16 110.74 107.28

CM
5.37
5.33
CM
8.12
11.76
10.32
CM
5.31
5.57
5.89
6.51
7.21
7.28
7.47
7.88
11.09
10.84
10.70
10.53
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Table 8: Morphology and grading of the BGR III
maxillary and mandibular dentition
Maxillary Dentition
LI 1
Shoveling/Labial Convexity
RM 1
Carabelli's Cusp
RM 2
Metacone/Hypocone
Mandibular Dentition
RI 1
Shoveling
LI 1
Shoveling
LI 2
Shoveling
LC
Shoveling
LPm 1 Shoveling
RM 1
Groove Pattern
LM 1
Groove Pattern

tuberosity of the right humerus was larger
than that of the left humerus. Therefore,
the measurements of both the bones were
compared (Fig. 6).

2/2
5
4/0

The anterior-posterior measurement for
right humerus is 22.36 mm while its mesiolateral measurement is 16.37 mm. The girth
of the right humerus is 68 mm. The anteriorposterior measurement for the left humerus is
20.58 mm while its mesio-lateral measurement
is 16.21 mm. The girth of the left humerus is
65 mm.

1
1
1
1
1
+
+

Through these observations, it was
understood that a considerable difference
existed in these measurements of the Deltoid

Table 9: Dental attrition score for BGR III
Deciduous Dentition
Tooth
Side
Attrition Grade
Maxilla
C
R
3
L
5
Permanent Dentition
Tooth
Side
Attrition Grade
Maxilla
I1
R
L
1
I2
L
C
L
Pm1
R
L
Pm2
R
L
M1
R
1
L
M2
R
2
L

Mandible

Mandible
2
1
1
1
1
2
2
1
2
3
2
2

maxillary RM2 the Metacone is of 4th degree
and the Hypocone is completely absent. Table
7 presents dental measurements and indices
for this specimen while Table 8 presents the
morphological features for this specimen. The
attrition for this specimen is given separately
in Table 9.
Specimen BGR IV – Historic
While observing the morphology of the humeri
of this specimen, it was found that the deltoid

Fig. 6: Morphology and pathology of
BGR IV – Difference between the deltoid
tuberosity of the humeri of BGR IV
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Table 10: Long bone measurements for BGR IV
Bone

Mid-Shaft
Diameter
Anterior-Posterior
Femur L 24
Femur R 24.57
Tibia L
24.61
Tibia R
23.72

Mid-Shaft
Diameter
Medio-Lateral
23.8
22
17
18

Girth

72
73
68
67

Tuberosity of the humeri bones. This difference
in measurements is accorded to the probable
right handedness of this individual.
Few more bones provided the opportunity
for measurements. These measurements are
produced in the following Table (Table 10).

Fig. 8: Morphology and pathology of BGR IV – Possible
infection on the ischium of the left innominate of pelvic
girdle in BGR IV

Following pathological lesions were
observed on the post cranial bones of this
specimen.
•

There is a probable infection on the medial
aspect of the lower shaft of right tibia.
However, this cannot be established with
certainty as the PVA coat has destroyed
the bone surface immediately beneath
the coat to a great degree (Fig. 7).

•

There is a questionable anomaly present
on the ischium of the left innominate of
the pelvic girdle. However, in this case
too, the infection cannot be established
with certainty (Fig. 8).

form of Linear Enamel Hypoplasia (Fig. 9)
which is evident on mandibular RI2 and RC.
Mandibular RPm2 also shows near crown
enamel hypoplasia. Linear Enamel Hypoplasia
is a term that is defined as “deficiencies in
enamel matrix composition”. This lesion is
a stress indicator found on the dentition of a
person which indicates nutritional deficiency
or illness like measles during childhood. These
defects occur only while teeth are developing
and they remain on the dentition of a person
even after their death as a record of these
incidences of deficiencies or illnesses. They
are seen on teeth in the form of lines, pits or
in the form of grooves on the dental enamel
surface. When observed in the form of a line
extending on or near the base of the crowns
of several teeth, it is called as Linear Enamel

The maxillary RM1 indicates possible caries
infection in BGR IV specimen. The most
important instance of the “indicator of stress”
from this specimen is observable on the right
mandibular corpus of this specimen in the

Fig. 7: Morphology and pathology of BGR IV – Right Tibia
– Possible infection on the medial aspect of the lower
shaft portion of BGR IV

Fig. 9: Morphology and pathology of BGR IV – Linear
Enamel Hypoplasia in BGR IV
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Hypoplasia. When these disturbances are seen
on an individual tooth they are called as Local
Enamel Hypoplasia. It is easier to spot these
disturbances on the cheek surfaces of the
incisors and canines. Enamel Hypoplasia has
great potential to provide information about
the socio-economic status of a person. It may
also provide information about the health of a
person (Roberts and Manchester 1995).

IV dentition. The grades of attrition recorded for
this specimen are presented in Table 13.
Specimen BGR V – Chalcolithic
Morphologically, bones of the upper extremities
of this specimen appear to be more gracile when
compared to bones of the lower extremities.
The left humerus provided an approximate
length measurement of 30 cm. Depending
on this approximate length the stature of this
specimen could be calculated by using the
formula for stature estimation of males. The

Dental measurements for this specimen
(BGR IV) are given below in Table 11. Table 12
shows the morphological features of the BGR
Table 11: BGR IV Dental measurements and indices
Sr. No.
1
2

Tooth
I1
I2

Side
R
R
L
R
L
R
L
R
L
R
L
R
R
L

3

C

4

Pm1

5

Pm2

6

M1

7
8

M2
M3

Sr. No.
1

Tooth
I1

Side
R

2

I2

3

C

4

Pm1

5

Pm2

6

M1

7

M2

8

M3

R
L
R
L
R
L
R
L
R
L
R
L
R
L

Maxillary Dentition
MD
BL
8.65
6.75
6.55
5.68
6.17
6.19
6.65
7.3
6.8
7.1
6.8
9.11
6.6
6.19*
6.44
9.14
9.32
7.38
9.92
11.6
10.72
10.45
8.23
10.94
9.66
8.25
8.48
9.01*
Mandibular Dentition
MD
BL
Broken and
Missing
5.46
5.94
5.93
6.13
6.98
6.81
6.77
6.8
6.38
7.22
6.58
7.74
6.68
8.07
6.59
8.09
10.73
10.55
10.97
10.67
9.65
6.46
10.83
10.59
9.78
9.57
10.88
9.31

* - Approximate value
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CA
58.38
37.20
38.19
48.54
48.28
61.94
40.85
58.86
68.78
115.07
112.02
90.03
79.69
76.40

CI
128.14
115.31
99.67
91.09
95.77
74.64
106.62
70.45
126.28
85.51
102.58
75.22
117.09
94.11

CM
7.7
6.11
6.18
6.97
6.95
7.95
6.39
7.79
8.35
10.76
10.58
9.58
8.95
8.74

CA

CI

CM

32.43
36.35
47.53
46.03
46.06
50.92
53.90
53.31
113.20
117.04
62.33
114.68
93.59
101.29

91.91
96.73
102.49
99.55
88.36
85.01
82.77
81.45
101.70
102.81
149.38
102.26
102.19
116.86

5.7
6.03
6.89
6.78
6.8
7.16
7.37
7.34
10.64
10.82
8.05
10.71
9.67
10.09
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Table 12: Morphology and grading of the BGR
IV maxillary and mandibular dentition
RM 1
LM 1
RM 2
LM 2
RM 3
RM 1
RM 2
LM 2
RM 3
LM 3

Maxillary Dentition
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Metacone/Hypocone
Mandibular Dentition
Groove Pattern
Groove Pattern
Groove Pattern
Groove Pattern
Groove Pattern

3/3.5
2/3.5
2/0
3/3
2/3
+
+
+
Y
+

Fig. 10: Morphology and pathology of BGR IV – Periostosis
on the medial aspect of the right tibia of BGR V

Table 14: BGR V Dental measurements and
indices

Table 13: Dental attrition score for BGR IV
Tooth

Side

I1
I2

R
R
L
R
L
R
L
R
L
R
L
R
L
R
L

C
Pm1
Pm2
M1
M2
M3

Deciduous Maxillary Dentition
MD
BL
CA
CI
7.21 6.35 45.78 113.54
6.91 6.84 47.26 101.02
8.92 9.4 83.84 94.89
Maxillary Dentition
Tooth Side
MD
BL
CA
CI
I1
Unidentified 6.01 7.78 46.75 77.249
Side
Deciduous Mandibular Dentition
Tooth Side
MD
BL
CA
CI
di2
L
4.95 4.35 21.53 113.79
dm2 R
9.98 9.42 94.01 105.94
Mandibular Dentition
Tooth Side
MD
BL
CA
CI
I1
Unidentified 5.21 5.78 30.11 90.13
Side

Attrition Grade
Maxilla
Mandible
3
1
1
3
2
2
1
3
2
3
3
2
3
1
4
5
4
3
4
4
2
3
2
4

Tooth
dc
dm1
dm2

Side
R
L
R

CM
6.78
6.87
9.16
CM
6.89
CM
4.65
9.7
CM
5.49

given for isotopic studies. The results of this
examination are awaited.

stature of this individual was calculated and
was 162.85 ± 4.05, which is around 5’ 4” tall.
The only pathological lesion seen on the BGR V
specimen is seen on the medial aspect of the
right tibia in the form of periostosis (Fig. 10).

Discussion
The Mesolithic sites, other than Bagor from the
Gangetic and western Indian region that have
yielded human skeletal remains are Morhana
Pahar (Kennedy et al., 1992), Baghai Khor
(Kennedy 1990), Lekhahia (Lukacs and Misra
2002), Sarai Nahar Rai (Mushrif-Tripathy et
al. 2009), Mahadaha (Kennedy et al. 1992),
Damdama (Robbins et al. 2004), Bhimbetka
(Kennedy et al., 2002), Langhnaj (Ehrhardt and
Kennedy 1944) etc. On the basis of general
chronology, Bagor is placed in the second

This specimen also exhibits mix dentition.
The measurements for this specimen are
presented in Table 14. The attrition assessment
for this specimen produced results tabulated in
Table 15.
Isotope Analysis Study
Fragments of teeth belonging to various
specimens from the Bagor skeletal series are
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Table 15: Dental attrition score for BGR V
Tooth

Side

I1
I2
C
Pm1
M1
M2

Unidentified Side
L
R
R
L
R

Attrition Grade
Maxillary
Deciduous Mandibular
Damaged
1

Deciduous Maxillary

Mandibular
5

1
Damaged
1
2

1

phase of development of Mesolithic cultures in
the Indian subcontinent.

radio carbon date for Sanjan is 422 ± 26 CE.
The Kuntasi skeletal series, (based on their
personal communication with one of the
excavators, V.S. Shinde), Walimbe and Mushrif
(1998-1999) believe, belongs to the Historic
period. Taking into consideration all these
facts, Bagor appears to be the latest even in
the chronology for various specimens of the
historic period from various sites in this region.
Based on these observations, a pattern can
be seen in this region. While Mesolithic burials
stand in equal probability towards good or
poor preservation of skeletal remains, the
Chalcolithic burials in almost every case are not
as well preserved as those from the Mesolithic
cultural horizons. In the next stage, the skeletal
remains from the early-historical or historical
cultural horizons are all well preserved. Bagor
skeletal series also presents the same picture.
While the remains from the Mesolithic (BGR I)
and Muslim period (BGR IV) are preserved well,
the preservation for the skeletal remains from
Chalcolithic levels (BGR II, BGR III, BGR V) is far
from satisfactory. The trend of preservation of
skeletal remains for this region is also followed
at Bagor.

Though Bagor is situated in the area of
the Indus valley civilization, the chalcolithic
phase at Bagor bears no direct relation with
the Indus valley culture. Deductively then, the
Chalcolithic phase at Bagor is compared to other
non-Harappan Chalcolithic sites in western
India. The Chalcolithic sites in the vicinity of
Bagor for which skeletal remains have been
reported are the sites of Balathal (Robbins et
al. 2006), Vaharvo Timbo (Mushrif-Tripathy et
al. 2014), Nagwada (Hegde et al. 1988) and
Santhli (Kennedy et al. 1992). While no radio
carbon dates could be traced for Nagwada,
radio carbon dates for Santhli are not published
yet. When Bagor (2765-2110 BC, the average
date taken for facilitating the graph is 2450
BCE) is compared with these sites, it is found
that of the regional non-Harappan Chalcolithic
settlements, Bagor is in the later phase of
Chalcolithic cultures in terms of the date.
Bagor Specimen IV is dated to Muslim
period (Muslim period – as mentioned by
previous scholars) and no absolute dates are
available for the cultural period to which this
specimen belongs. This relative date is based
on a copper amulet found around the neck of
this specimen when the burial was exposed.
This amulet was later found to be a Muslim
period coin. Thus, according to the present
stage of knowledge, it can be said to be after
1200 CE. Other sites which yield historic burials
are Kuntasi (Walimbe and Mushrif 1999),
Padri (Walimbe and Shinde 1995) and Sanjan
(Mushrif-Tripathy and Walimbe 2012).

Conclusion
The skeletal remains of Bagor were analyzed
with a certain degree of success. In the course of
this study many observations were noted which
were found to be helpful in providing insights
in to the various aspects of life at Bagor for
various cultural phases. Although the skeletal
material is not large enough to comment about
the demographics of the contemporary cultural
phases, it certainly helps in studying various
morphological and pathological lesions present
on bones of the individuals.

The dates for Padri lie between the 1st
century BCE to the 1st century CE and the
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The re-analysis has brought to light
various facts which show that it is important to
re-analyze the skeletal material from various
sites. In the case of BGR IV, four lower thoracic
vertebrae which were previously unreported
were discovered, stored and included in the
inventory. While previous scholars (Misra et
al. 1982) denied the presence of caries and
enamel hypoplasia in the Bagor skeletal series,
it was discovered during the present study.
At the same time, few non-specific infections
are found on long bones and on the pelvis.
Re-identification of various skeletal elements
has led to the discovery of such elements
which were earlier reported to be missing. For
example, Prof. John Lukacs mentions that the
maxillary RLM3 were not found for BGR IV,
they were located and included in the skeletal
inventory prepared for the current dissertation
work. A further study includes isotopic analysis
for which teeth samples from each individual
are sent for analysis, the results of which
are awaited. This exercise is a good example
to highlight the benefits of conducting a reanalysis of previously studied material.
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Abstract
Laterites are of paramount importance in the study of geomorphology and palaeoenvironment. The presence of
fossiliferous terrestrial flora and marine fauna at various depths below coastal ferricrete cover shows different phases of
marine transgressions and regressions. The absolute dating of the fossils by Electron Spin Resonance method has clearly
identified the Pliocene and Lower Pleistocene sequence in Kerala. This is probably the first time in Indian coastal studies
that the fossil terrestrial flora and marine fauna underlying the ferricrete and floral fossil respectively have been securely
dated and interpreted, leading to the identification of two transgressions and two regressions of the Plio-Pleistocene
period.

Introduction
Laterite profiles continue to draw attention
of earth scientists due to their occurrence
in varied environments and physiographic
settings. Wide spread occurrence of primary
and secondary laterite all along the West
coast of South India, south of Tapti, indicates
that the region had topographic, tectonic, and
climatic conditions conducive for lateritisation
(personal observation).
According to Ollier (1991), the term laterite
should refer to the reddish-colored saprolite of
the mottled zone of a deep weathered profile,
and not to surficial ferricrete. Ferricrete is very
commonly formed in transported material, and
has little to do with underlying weathered profile
(Burman et al. 1987, Ollier and Rajaguru 1989,
Ollier and Galloway 1990). Ferricrete crusts are
commonly unconformable over the underlying
profile (Ollier 1991). According to him ferricrete
is a suitable term for many of those iron-rich
deposits that are hard or cemented, and it
may form in a wide range of situations, both
in situ and on transported materials. More
significant is the division between re-sorted
earth and saprolite. Ollier and Rajaguru (1989)
used the term “re-sorted earth” as a general
term for soil, alluvium or colluvium in their
generalized laterite profile. Re-sorted earth
has pisolitic ferricrete while saprolite has

vesicular ferricrete. A comparable relationship
is observable in areas where alluvial deposits
overlie saprolite, with in situ nodular ferricrete
developed in the alluvium and vesicular
ferricrete in the saprolite.
Physiographic and Geological setting
A brief introduction to the physiographical
and geological make up of the coastal land
alone can put the sampled litho-units in
correct perspective. Kerala has an undulating
topography with varying elevations leading to a
tripartite physiographic division: viz., Lowland
(< 7.5 m), Midland (7.5-75.0 m), and Highland
(> 75.5 m). The chief geological formations are
the Archaean, Quilon and Warkallis formations,
various types of Laterites, and “Recent”
deposits.
Tertiary sedimentary rocks, initially
described by King (1882) and later by Foote
(1881) are from parts of Travancore, the
present day south Kerala. They are limited in
their aerial extent and outcrops are confined
to the coastal land and in sea-cliffs along the
modern shoreline. These strata are well known
in Indian Geology as the older lower marine
Quilon beds and younger upper continental
Warkalli beds which are named after type
areas of Quilon and Varkala respectively (Rao
and Ramanujam 1976). These are perhaps
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Fig. 1: Type section of Warkallis at Varkala

the only evidence to reconstruct the possible
eustatic and isostatic changes in relation to the
land and sea during the Tertiary and Quaternary
periods.
Credit for the first Kerala-widecomprehensive report on the Tertiary formations
goes to Paulose and Narayanaswamy (Table
1: 1968) who brought to light the occurrence
of two separate basins, viz., the Southern and
the Northern basins in Kerala coastal land.
They also suggested an environment of littoral
to transitional-lagoon conditions prevalent at
the time of accumulation of sediment fill, and
did not mention any major seaward extension
of these basins. Interestingly no calcareous
sediment, equivalent to older marine-Quilonbeds, is noticed in the Northern basin. There
is no report so far on the Pleistocene marine
deposits in the Konkan coast (Brucker 2001)
although a formation similar to the Warkalli
formation has been reported from Ratnagiri
(Wilkinson 1871).
King (1882) divided the Tertiary rocks in
the Quilon – Warkallis area into Quilon beds
– consisting of fossiliferous limestone, sands
and clays, and Warkallis beds – comprising
sandstone and clays with lignite capped by

Fig. 2: Compact stratum of Pisolithic or nodular ferricretes
in the study area
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ferricrete. Earlier studies based on foraminifera
(Rao and Ramanujam 1975) indicated a
presence of shallow marine conditions in
coastal Kerala and Karnataka during the
Tertiary.

Stratigraphy
Investigations by the first author on laterite
and ferricrete of Kerala unveiled interesting
stratigraphic details including floral and marine
fossils several meters below the ferricretes
at Mamood (Lat. 8° 56' N; Long. 76° 39' E),
Seematimuk (Lat. 8° 52' N; Long. 76° 43' E),
and Kottiyam (Lat. 8° 52' N; Long. 76° 40' E)
in Kollam district, and Kallumala (Lat. 9° 14' N;
Long. 76° 33' E) in Alappuzha district in South
Kerala (Fig. 3). In terms of proximity, these sites
are respectively at the distance of 14 km, 10
km, 9 km, and 25 km inland from the Arabian
Sea. Data collected as part of this study has
been used to gather signatures of higher sea

The type section of Warkallis at Varkala
(Lat. 8° 45' N; Long. 76° 50' E) attains a
thickness of 60 m asl (Fig. 1). Along many places
on the west coast, the Warkallis formation is
uniquely capped by a thick (10-15 m thickness)
lateritised, hard, and compact stratum of
pisolithic or nodular ferricretes (Fig. 2), and
occurs mostly in portions of the Lowland (< 7.5
m), Midland (7.5-75 m), and High Headland
formations.

Fig. 3: Locations of the sites in the study area
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Fig. 4: One of the Palaeochannel in the study area

levels, if any, to date the fossils and thereby the
sediment, and reconstruct the geomorphologic
and tectonic evolution of this tract during the
Neogene and Quaternary.

rivers, palaeochannels (Fig. 4), erosional and
depositional terraces, laterites, ferricretes, and
fossils of flora and fauna.
The schematic sections (Fig. 5) recorded
from Mamood, Kottiyam and Seematimuk in
Kollam district, and Kallumala in Alappuzha
district show a thick stratum of ferricrete of

Geomorphological features of the study
region include the sand bars, seasonal and
permanent creeks, back-waters, perennial

Fig. 5: Stratigraphic details of localities under study
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or stress. This method depends on detecting
unpaired electrons that have been trapped in
the material as a result of irradiation by alpha,
beta, and gamma rays emitted from radioactive
elements, especially Uranium, Thorium, and
Potassium-40 (Ikey 1986).

variable thickness. Most of these sections in
south Kerala show a 9-12 m thick ferricrete
strata (Fig. 5 A-E) underlain by clay beds
containing floral fossils of pine tree (Fig. 5 A,
C, D, E) followed by a 1-2 m thick limestone
(layer?) (Fig. 5 A, B, C).This is again underlain by
a 5-8 m thick (layer ?) containing floral fossils,
and further below rests an older limestone
layer at a depth of 25 m (Fig. 5 A and C). In situ,
the weathered rock section has hard laterite
at the top underlain by the mottled zone and
pallid zone of saprolite followed by the parent
rock granite or gneiss at the bottom (Fig. 5
F). The fossiliferous horizons, variously rich in
floral and marine remains, noticed respectively
below the ferricrete and floral fossil layer
reflect two phases of marine regression and
transgression.

For a constant dose (gray per annum) the
age is given as the accumulated dose by dose
rate. The accumulated dose is determined
by ESR spectrometry by the additive dose
method (Ikey 1986). The dose rate has been
determined by the analysis of the sample for
Uranium, Thorium and Potassium –40.
Analytical Procedure
A known amount of the powdered sample was
gamma irradiated to various doses in increasing
steps using a Co-60 gamma source. The ESR
spectra of the un-irradiated and irradiated
sample were recorded on a Bruker ESP-300
spectrometer operating at x-band frequencies
and using 100 KHz field modulation. For the
resin sample the microwave power was kept
at 2 mw with the modulation amplitude of
2 gauss, and in the case of marine shells
the microwave power was kept at 0.2 mw
modulation amplitude of 0.2 gauss. Diphenyl
picryl hydrazyl (DPPH), with g value 2.0036 was
used as a field marker.

Similar observations of regressivetransgressive-regressive sequences were made
earlier on sediment fill on land Kerala-basin
with the older non-marine Vaikom formation
followed by the marine Quilon formation finally
overlain by non-marine Warkalli formation by
Paulose and Narayanaswamy (1968) and Raha
et al. (1983). According to Biswas (1987) the
Kerala basin and its fill extended shoreward into
the coastal land of Kerala forming a fringe on
land coastal Tertiary sediments. The samples
under scrutiny for ESR dates came from such
land exposures (man-made) at Mamood and
Seematimuk.

Fossil wood, resin, and carbonized wood
from Seematimuk and fossil wood, marine
shells, and carbonized wood from Mamood
were subjected to X ray irradiation from the
Co-60 source. Here we present the ESR data
of fossils of resin and marine molluscs which
were found respectively within the fossil
wood and limestone by taking into account
the background radiation at Mamood and
Seematimuk. They are respectively 0.02 m
R/hr and 0.06 m R/hr and these values are
measured using a portable Scintillometer.
Since very weak signals could only be obtained
from the other materials their results are not
included in the present study.

Methodology
The ferricretes seen in Kerala is the result
of lateritisation of the sedimentary deposits
during the geological past going back to the
early Quaternary and beyond. Since no datable
material could be obtained from within the
ferricretes, an attempt is made to date fossils
such as resin and marine shells occurring
below the ferricretes at various depths using
Electron Spin Resonance (ESR) technique (Ikey
et al. 1981; Ikey 1986; Bahain et al. 1995).
Among the many available methods for
dating, ESR is unique in that it covers a large
span of time. ESR is a method of dating which
is applicable to any material that is formed at
the time of deposition or is zeroed by heating

Fossil resin of the pine tree from Seematimuk
(8˚ 52’ N; 76˚43’ E)
The un-irradiated sample shows a strong signal
at g=2.0038. The intensity of this signal
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Fig. 6: Fossil resin of the pine tree from Seematimuk

increased on further irradiation with gamma
rays from the Co-60 source which indicated
that the signal in the virgin sample is due to
long-term natural/internal irradiation. On
plotting the growth of the ESR signal intensity
as a function of the artificial irradiation dose
and extrapolating it, it is evaluated that
the total accumulated dose is 240 Grays
(Figs. 6 and 7). On extrapolation to zero ESR
intensity, it cuts the X axis at 240 Gray which
is the accumulated gamma dose. The signals
obtained on irradiation are stable at room
temperature.

Fig. 8: Fossil Marine Shells from Mamood

Fig. 9: ESR spectrum of the Fossil Marine Shells from
Mamood

Fossil Marine Shells from Mamood (8˚ 56’ N;
76˚ 39’ E)
Before gamma irradiation the spectra
showed hyperfine sextet with equal intensity
characteristic of Mn 2 + ions. The intensity of
the weak signal at g of 2.0026 increased on
further gamma irradiation (Figs. 8 and 9). From

extrapolation of the signal intensity versus
dose plot, it was estimated that the sample has
received a total dose of 200 Grays. The signals
obtained on irradiation are stable at room
temperature.
Determination of U, Th and K in the Samples
As discussed earlier, the samples are subjected
to radiation over time, due to the presence of
radioactive elements mainly U, Th and 40 K,
besides that from cosmic rays. For computing
the dose rate it is necessary to determine
these elements. Uranium was determined
spectrophotometrically using Thiocyanate and
Thorium by Thoron. Potassium was determined
by Atomic Absorption Spectrophotometry and
potassium –40 calculated from the known
isotopic abundance.

Fig. 7: ESR spectrum of the Fossil resin from Seematimuk
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Table 1: ESR data on the age of the resin from Seematimuk, E. and marine shell from Mamood, B.
Sample
Resin
Shell

U ppm
1.5+0.1
0.9+0.1

Th ppm
1.6+0.2
1.5+0.2

K%
Annual dose
0.0065+0.008 0.128 248 MGY/a
0.0044+0.005 0.085 175 MGY/a

Total DoseGY
240: 0.12 x 10-3
200: 0.085 x 10-6

regressions of the sea. At the later stage there
was a gradual recession of the sea as indicated
by the presence of a thick floral fossil layer and
the in situ development of a ferricrete cap over
it upwards reaching the top. Interestingly, the
coastal sediments in Kerala have undergone
ferricretisation.

Annual Dose
Based on the concentrations of U, Th and K-40
the annual dose was computed using Imai et
al. (1985) data.
Results
Using the data in Table 1, based on the annual
dose rate and the total dose received by the
samples, viz., resin and shell, the respective
ages have been calculated. Thus, the age of
the resin fossil associated with the fossilized
wood occurring below the ferricretes, has been
calculated as 1.87+0.08 Ma, and that of the
marine shell fossil found further below within
the limestone underlying the forest remains
has a date of 2.35+0.12 Ma.

ESR dating of fossil molluscan rich
limestone to 2.35+0.08 Ma and fossil resin
to 1.87+0.12 Ma firmly proclaims respectively
the shallow marine, estuarine or fluvio-marine
sediments in the transitional environmental
phase of the Late Pliocene, and regressional
phase of the Early Pleistocene in south
Kerala. Both fossilisation and ferricretisation
are post-depositional characteriatics and
therefore, above chrono-stratigraphy well
confirm Plio- Pleistocene sequence. Based on
stratigraphy and deposition, the ESR date of
the floral fossil is definitely applicable to the
overlying ferricrete. This in turn furnishes the
geomorphological history of the region which
nullified the general belief of the Parasurama
legend or hypothesis. This unambiguously
dates, for the first time, the ferricretization of
the fluvial deposit in coastal context to the Early
Pleistocene and is the first absolute date for the
ferricrete in Kerala. Probably, these dated floral
sediments may be contemporaneous with the
Warkallis lignite bearing sediments. Lowering
of sea level and consequent regression during
the Early Pleistocene along the Kerala coast is
an important environmental change (Table 2).

Discussion
The Stratigraphic sections of several meters
in depth observed in the Western parts of
the Midland and in the Lowland of Kerala
reveal distinct strata indicating various
events including marine transgressions,
regressions, subsidence, forest growth, and
major fluvial action. These events have been
seen in the bore well data from the lowlands at
Sankaramangalam in Chavara of Kollam district
(see Table 3 of Rajendran 1989). Such events
are well discerned in the sections reveling
two marine limestone formations separated
by a thick floral fossil layer at different depths
indicate strong sea transgressions reaching
more than 25 km inland in Kerala, and
they show intermittent transgressions and
Table 2: Interpreted Environments of Deposition
Lithofacies

Environment of Formation
Regression

Laterite
Limestone
Sandstone
Limestone
Older Laterite

Age M.
1.87
2.35

Terrestrial-sub aerial
Shallow marine
Transitional –Deltaic
Shallow marine
Terrestrial-sub aerial

S
L
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The glacio-eustatic sea level chart of
Prentice and Denton (1988) based on 180
variations recorded in foraminifera from the
deep sea cores, gives a rough indication of
magnitudes and frequencies of global sea level
fluctuations. The curve shows the sea levels
during 2.35 Ma and 1.87 Ma respectively at
the lower levels of 50 m and 35 m below the
psl. After 2.4 Ma the sea level shows moderate
fluctuations, with a mean of around 70 m below
the present day sea level, and lowest levels at
around 100 m. This fluctuation mode seems to
have remained constant until 0.8 Ma and after
that the mode of sea level fluctuation changed
drastically to high amplitude with minimum
sea levels down to 170 m below the psl. Even
though some fundamental problems still exists
in interpreting Pliocene ice volume changes as
derived from oxygen isotope records (Chapell
and Shackleton 1986) a cautious attempt is
being made to understand the importance
of the chronostratigraphy on the south west
coast of India in relation to the global sea level
fluctuations. The present position of the faunal
and floral fossil strata at different depths
appears representing certain stages of global
sea level changes. According to the sea level
charts of Chappel and Shackleton (1986), and
Prentice and Denton (1988), it is presumed
that around 0.166 Ma years, during the Middle
Pleistocene, the sea level on the east coast of
India was approximately 80 m below psl. In this
context the TL date of 0.166+30 Ma obtained
for the ferricrete at Odai in Villupuram district
of Tamil Nadu on the east coast of India is
significant (Rajendran et al. 2004, 2006).
In the context of the Quaternary sea level
fluctuations (Vaidyanadhan 1981; Bruckner
1989, 2001) the Pleistocene transgressions
and regressions noted on the Kerala coast
have greater importance.

of sea level and deposition of fluvial gravels
(Kankavati series) in the coastal parts of Kutch,
Saurashtra, and mainland Gujarat. In Kutch
and Saurashtra ferricretisation is restricted to
the early Tertiary, probably due to the vanishing
humid climate, while in other parts of coastal
India it continued even into the Pleistocene
period. In Maharashtra and West Bengal
ferricretes have formed on Mio-Pliocene littoral
sediments (Sahasrabudhe and Rajaguru
1990). Ferricretes have formed on Neogene
sediments in Tamil Nadu (Krishnan 1968;
Clayton, 1969), and on Gondwana sediments
in Rajasthan (Hema 1999). The present study
unambiguously indicates ferricretisation of the
Lower Pleistocene sediments along the Kerala
coast.
Together
with
morphostratigraphy,
this could help answer the questions
concerning eustatic Sea level fluctuations
and neotectonic movements. These dates
unambiguously indicate continuation of the
process of ferricretisation in the near coastal
environment, in a humid tropical climate, even
during the Lower Pleistocene in south Kerala.
Above all, the date of the fossil resin helps, for
the first time, to assign the same age to the
ferricretisation of the overlying matrix. The TL
date (Bell’s 1979) of ferricrete from Villupuram
district of Tamil Nadu, however, shows a
younger age to the ferricretisation on the east
coast (Rajendran et al. 2003, 2004, 2006).
These dates from the south-west and southeast coasts of India confirm the ferricretisation
age of the matrix respectively to the Lower and
Middle Pleistocene, besides pointing towards
the palaeoenvironment and geomorphological
history of these coasts. Various features of
ferricretes at different physiographical units
are self explanatory to note that the process of
ferricretisation still continues.

The presence of ferricretes in the coastal
region clearly demonstrates regional tectonic,
glacio-eustasy, and probably hydro-isostasy. This
is probably the first instance in Indian coastal
studies that Pliocene and Lower Pleistocene
marine transgression and regression have
been dated respectively using absolute dating
methodology. Mehr (1992) suspected lowering
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Abstract
Several Ahar culture sites of the Chalcolithic period are known from the Banas-Berach Basin in Rajasthan. A few of these
have been excavated and faunal remains from a handful of these sites were studied. Based on faunal material, this
article reviews animal-based subsistence strategies at Ahar culture sites such as Ahar, Ojiyana, Purani Marmi, Taravat,
Gilund, and Balathal. The first farmers of the Ahar culture were mainly engaged in cattle and sheep-goat husbandry and
supplemented their dietary needs with opportunistic hunting and trapping of wild animals in addition to using aquatic and
avian resources.

Introduction
The fourth-third millennia BCE witnessed the
emergence of early farming communities in
Western India such as the Ganeshwar-Jodhpura
culture and Ahar culture in Rajasthan; the
Prabhas and Rangpur (or Lustrous Red Ware)
culture in Gujarat; and the Savalda, Malwa and
Jorwe culture in Maharashtra. The Ahar culture
is one such important culture of early farmers
that flourished during the Protohistoric period
in Western India.
The ‘Ahar culture’ named so after the typesite Ahar (Sankalia 1962: 77) is also referred
to as the ‘Banas Culture’ (Lal 1963: 214), since
sites characteristic of the ‘Ahar Culture’ were
initially found in the river valley of the Banas.
A majority of the sites ascribable to the Ahar
culture are in the river valleys of the Banas and
its tributaries (comprising the Berach, Kothari,
Khari, Wagan, Wagli, and Gambhiri rivers)
largely within the boundaries of the modern
districts of Udaipur, Chittorgarh, Rajsamand,
and Bhilwara in Rajasthan. Several sites are
also known from the surrounding districts of
Ajmer, Tonk, Jaipur, Jhalawar, Mandsaur, and
Ujjain (Hooja 1988; Misra 2007).
Though several dozen Ahar culture sites
are known due to intensive explorations, only
a few have been excavated. Faunal evidence
in good quantity and quality is available for
only three sites- Ahar, Ojiyana, and Balathal.
Based on faunal material of these three sites
this article provides a re-appraisal of the work
done related to animal-based subsistence

and highlights the contribution made by
archaeozoological studies in understanding
the economy of the first farmers of the Ahar
culture.
Ahar
This site has been a type site of the Ahar
culture. The ancient site of Ahar (Tambavati
meaning city of copper) is situated on the right
bank (24° 35’ N; 73° 44’ E) of River Ahar,
which is about 3 km east of Udaipur city. A
road has divided the site into two halves. The
archaeological mound that was once outside
the city of Udaipur is presently a part of the city
due to urban growth over the last few decades.
Ahar was first excavated in 1952 by the
State Department of Archaeology, Rajasthan
under the supervision of R.C. Agarwala at which
time a single trench was excavated (IAR 195455: 14). The excavation continued for the next
two seasons (IAR 1954-55: 14-15; 1955-56:
10-11). Ahar was once again excavated in
1961-62 jointly by the Deccan College, Pune,
University of Melbourne (Australia), and the
Rajasthan State Department of Archaeology
under the leadership and direction of H.D.
Sankalia (IAR 1961-62; Sankalia 1962;
Sankalia et al. 1969). This was a vertical
excavation (Fig. 2).
The mound (12.8 m thick) showed
a deposit of two cultural periods- Period I
(Chalcolithic) and Period II (Iron Age). Period
I was further divided into three phases
based on the ceramic assemblage. Phase Ia
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Fig. 1: Ahar cultures sites in Rajasthan

(2580-2700 BCE) was characterized by convexsided bowls of Black-and-Red ware, Buff ware,
Red ware and Grey ware, and imitation Buffslipped ware. In Phase Ib (2170-2080 BCE)
Buff ware and imitation Buff-slipped ware
were absent. Black-and-Red ware and Red
ware continued. Phase Ic (2080-1500 BCE)
was characterized by the presence of sharply
carinated Black-and-Red bowls.

the finds of copper slag and copper implements
like celts, blades, knives, rings, bangles, and
kohl sticks. The inhabitants perhaps exploited
local copper ore sources (Hooja 1988).
Thirteen bone objects were recovered
from Ahar. These included fine-chipped and
ground arrowheads, points, kohl stick, and
worked bones (Sankalia et al. 1969). The faunal
remains were examined by D.R. Shah (1969) of
Vadodara. From the Ahar faunal assemblage,
761 bone fragments were analyzed. The

Ahar has been identified as a copper
smelting and tool manufacturing site based on
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Table 1: Summary of identification at Ahar
(After Shah 1969)
Phase
Ia
Bos indicus
117
Bubalus bubalis
0
Capra hircus
9
Ovis aries
5
Canis familaris
1
Gallus
0
domesticus
Sus domesticus
4
Equus asinus
0
Cervus duvaucelli
1
Herpestes
0
auropunctatus
Fresh water fish
0
Lisemys punctata
0
Trionyx
1
gangeticus
Total
138

Ib
228
8
21
8
11
0

Ic
227
2
19
8
19
2

Total
572
10
49
21
31
2

%
75.20
1.31
6.44
2.76
4.07
0.26

25
0
14
1

8
2
17
0

37
2
32
1

4.86
0.26
4.20
0.13

1
0
0

0
2
0

1
2
1

0.13
0.26
0.13

317

306

761

100

animal in terms of proportion was the goat. Its
percentage frequency was almost consistent
throughout the occupation. Phase Ic accounted
for 6.21%, Ib 6.62% and Ia 6.52%. At Ahar
the contribution of pigs to the subsistence
economy was quite large, particularly during
the Period Ib: pigs were the second most
important animal. The remains of pigs have
accounted for 2.61% in Period Ic, 7.89% in
Period Ib and 2.09% in Period Ia. Unlike other
Ahar culture sites where the contribution of
pigs in the subsistence economy is marginal,
the Chalcolithic population at Ahar preferred
pork over sheep and buffalo meat, particularly
during Period Ib where the representation of
pig was more than goat, making it the second
most important animal during this phase. The
remains of sheep accounted for 2.61%, 2.52%
and 3.62% for Period Ic, Ib, and Ia respectively.
The contribution of buffalo in the subsistence
economy at Ahar was marginal; its remains
were totally absent during Period Ia. During
Period Ib and Ic they represented 2.52% and
0.65% respectively of the total domestic
animals assemblage.

Fig. 2: Views of excavation in progress at Ahar (Source:
Deccan College Museum Slide Archive)

material from an un-stratified deposit was
not included in the analysis. From this site,
thirteen animal species were identified. Table
1 provides a summary of the identification
based on the published report (Shah 1969). In
all, eight domestic and five wild species were
identified.
The faunal remains recovered were
predominantly of domestic mammals. For
Phase Ic, Ib and Ia, the percentage frequencies
of domestic animals were 93.77%, 94.94%
and 98.54% respectively. Cattle (Bos indicus)
accounted for the bulk of the assemblage with
a few remains of buffalo (Bubalus bubalis).
Bones of sheep, goat, pig, ass, and dog were
also represented in good numbers. Throughout
the settlement at Ahar, cattle were the most
dominant species, they have accounted for
74.18%, 71.92% and 84.78% from Phase
Ic, Ib and Ia respectively. The next important

Wild animals included barasinga (Cervus
duvauceli), boar, mongoose, fowl, turtle, and
fish. Analysis of the bone remains of Bos indicus
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in 2006 to the Archaeozoology Laboratory,
Deccan College, Pune. The faunal material
was studied twice. At first, a random sample
of material from Phase I (n=823) was drawn
and the results were published (Joglekar et al.
2009). The faunal sample analysed revealed the
presence of several animal taxa. These include
cattle, buffalo, goat, spotted deer, nilgai, and a
species of marine mollusc (Turbinella pyrum).
Further, a report based on the entire material
recovered from all three phases was prepared
by the authors and was submitted in 2007 to
the Archaeological Survey of India, Jaipur Circle
(yet unpublished).

suggests domestication and possibly breeding
of cattle at the site (Shah 1969: 245).
Of all the Ahar culture sites, the domestic
ass has been found only at Ahar. An isolated
premolar tooth and a fragment of lower jaw
(with premolar and molar teeth) were found
from Phase Ic. The ass skeletal elements were
devoid of any mark related to food consumption
activity. This animal was probably utilized for
carrying heavy loads and transporting goods
and objects from one place to another.
Another domestic animal that was not
used as food was the dog. A good number of dog
bones have been recovered which consist of
both axial and appendicular skeletal elements.
In all 30 bones were recovered, out of which 19
bones were from Period Ic, 11 were from Period
Ib and a single tibia fragment from Period Ia.
Two complete dog skulls were also recovered,
one from Period Ib and the other from Period
Ic. A gradual increase in the bone frequency of
dog has been observed from the lower to the
upper levels, indicating the importance of this
animal to the Chalcolithic community, probably
because of the service it had rendered.

A total of 4063 bone fragments were
analyzed out of which 2759 bone fragments
could be identified, while 1278 bone fragments
were without any distinguishing markers and
thus were classified under the category of
unidentified fragments (UF). From the 2759
identifiable fragments, 18 species of animals
were identified (Table 2, Fig. 3), which comprise
four domestic mammals, cattle, buffalo,
goat, and pig. Though several bone fragments
devoid of any marker have been grouped
under the category sheep/goat. Evidence of
sheep at Ojiyana is lacking. Besides the four
domestic animals, twelve wild mammals and
two non-mammalian species (Lamellidens sp.
and Turbinella pyrum) have been found at this
site.

The domestic fowl was found only in
the later Ahar occupation Period Ic: two bone
fragments recovered were a tarsometatarsus
and a fragment of keel and ribs.
Ojiyana
The site of Ojiyana (25° 53’ N; 74° 21’ E) is
located in Bhilwara District of Rajasthan. It was
excavated for two field seasons in 2000-2001
by the Archaeological Survey of India under
the leadership of B.R. Meena and Alok Tripathi
(Meena and Tripathi 1999-2000, 2001-2002a
and b).

Like Ahar, domestic animals were
dominant in all three phases and of the total
faunal assemblage accounted for 96.97%,
98.65% and 99.44% for Phase III, II and I
respectively. Throughout the settlement,
cattle were the most important animal, which
accounted for more than 70% in phases I and
II, and about 69.09% in Phase III. In Phase I,
the remains of buffalo outnumbered the bones
of goats. In this phase buffalo represented
about 10.80% of the total faunal assemblage,
but during phase II and III goat was the second
most important animal accounting for 14.91%
and 14.88% respectively. A single bone –
a fourth metacarpel of domestic pig was
recovered from Phase III only.

The excavations brought to light a single
cultural deposit (Ahar culture) that was divided
into three phases based on ceramics. In Phase
I (layers 21-26) thin mud floors and debri of
sun-dried mud bricks were observed. In Phase
II (layer 8-20) structures made of stone were
found. Phase III (layer 1-7) is a phase of decline
at Ojiyana (Meena and Tripathi 2001-2002a
and b). The faunal material recovered during
the excavations was sent for scientific analysis
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Table 2: Number of Identified Specimens at Ojiyana (Joglekar and Tetso, unpublished report)
Phase
Species

III

II

I

Total

%

82.7

2101

76.15

58

10.8

245

8.88

Count

%

Count

%

Count

%

Bos indicus

664

69.1

993

78.7

444

Bubalus bubalis

124

12.9

63

5

Capra hircus

143

14.9

188

14.9

32

5.96

363

13.16

Sus domesticus

1

0.1

0

0

0

0

1

0.036

Bos gaurus

0

0

1

0.08

0

0

1

0.036

Bubalus arnee

4

0.42

0

0

0

0

4

0.145

Sus scrofa

1

0.1

0

0

0

0

1

0.036

Hyaena hyaena

1

0.1

0

0

0

0

1

0.036

14

1.46

7

0.56

1

0.19

22

0.797

Tetracerus quadricornis

1

0.1

3

0.24

0

0

4

0.145

Gazella bennetti

2

0.21

0

0

0

0

2

0.072

Antelope cervicapra

1

0.1

3

0.24

0

0

4

0.145

Cervus unicolor

1

0.1

0

0

0

0

1

0.036

Axis axis

2

0.21

1

0.08

1

0.19

4

0.145

Herpestes edwardsii

1

0.1

0

0

0

0

1

0.036

Lepus nigricollis

1

0.1

1

0.08

0

0

2

0.072

Lamellidens sp.

0

0

1

0.08

0

0

1

0.036

Turbinella pyrum

0

0

0

0

1

0.19

1

0.036

961

100

1261

100

537

100

2759

100

Boselaphus tragocamelus

Total

Purani Marmi
The ancient site of Purani Marmi (25° 6’ N:
74° 25’ E) is situated (Fig. 4) on the right bank
of the Kothari, a tributary of Banas (District
Chittorgarh, Rajasthan). The site (approximately
8 ha) is located about 20-25 m above the
present riverbed. It is easily approachable
from both Udaipur and Chittorgarh. Gilund,
which is of the largest settlement of this
culture in the region, is situated about 20 km
southwest of Marmi. The present village of

Fig. 3: Ojiyana: General view (A) and landscape around
the site (B) (Courtesy: Prof. Alok Tripathi)

Fig. 4: General view of Purani Marmi
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has come under encroachment by present
villagers for agriculture. Only a small area
(about 40 x 10 m) in the north-eastern part of
the mound was left untouched A small-scale
rescue dig was undertaken at two places (1 x
0.5 m each) in the surviving part of the mound
(Fig. 5). The cultural material recovered from
this excavation included a variety of ceramic
assemblages belonging to the late phase of
the Ahar culture, a large number of stylised
terracotta bull figurines similar to those found
at Kayatha (Misra et al. 1993), a large amount
of animal bones, a long barrel agate bead, a few
freshwater shells, two microliths, and a fluted
core (Mohanty et al. 2000-2001). Considering
all the available evidence and comparing them
with the excavated findings from Ahar and
Balathal, it is presumed that the people of
Purani Marmi settled at this place when the
Ahar people of Balathal had already deserted
the site around 1500-1400 BCE (Mohanty et
al. 1999-2000; Misra and Mohanty 2001).

Marmi is situated nearly 500 m away from the
ancient settlement. From local informants it
was leant that repeated heavy flooding of both
the Kothari/Banas rivers around two centuries
back caused the abandonment of old Marmi
and the people moved to the safer presentday location. The vast flood plain on the right/
opposite bank supports shrubs, thorny bushes,
and plants like khejri (Prosopis spicigera),
babul (Acacia arabica) and neem (Azadirechta
indica) besides a variety of grasses. Even today
with the growing population and their livestock,
the vegetation along the hill slopes and the land
adjoining the settlement on both the banks
of the river is sufficient to provide pasture for
domesticated animals like cattle, sheep, goat,
and camel.
The immediate landscape surrounding
the ancient settlement is basically sandy loamy
soil with intermediate patches of black soil.
The Kothari River is about 600 m wide and
meanders near the mound where it has cut
deep into the right side. Though the river is dry
for most part of the year, water is available at
this meandering spot.

While scraping, a total of 545 animal
bone fragments and molluscan shells were

The ancient site at Marmi is
chronologically complex in nature, where the
occupation started as early as the Mesolithic
period and subsequently was inhabited
during the Chalcolithic, the Early Historic, and
the Medieval period. All the localities within
the site were not inhabited simultaneously.
The southern part of the mound was mostly
occupied during the Early Historic period (Hooja
1988: 210; Misra et al. 1993; Mohanty et al.
1999-2000). Ahar pottery could be found in
different concentrations over the entire site.
This was possible because of large-scale
destruction caused by mechanical levelling
and ploughing of a major part of the mound.
Only the north-eastern part of the mound that is
intact had a sizable Ahar culture deposit (1.5 to
2 m). Earlier, visits to the site had yielded Blackand-Red ware and microliths, and stylised bull
figurines (Misra et al. 1993; Hooja 1988: 210).
Such bull figurines have been earlier reported
from Dangwada in Madhya Pradesh (IAR 198283). A visit to the site in 2000 revealed that
the once prosperous Ahar culture settlement

Fig. 5: Trial step trench at Purani Marmi
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and spotted deer), domestic fowl, and two
freshwater molluscan species. The faunal
material mostly contains domestic animals
while the proportion of wild mammals and other
species is negligible in all the four layers. The
assemblage included a fragment of a human
femur (MRM-21) found from trench A, layer
3 at a depth 0.90 m. Edges of this fragment
were weathered and showed cracks due to
transportation/movement within the deposit.
Condition of this bone of an adult indicates that
it was contemporary to the Chalcolithic deposit
of habitation layer 4/3 and could have been
accidentally included in the debris. This bone
fragment has been subsequently excluded
from further counts of identified specimens.

recovered. These were recovered from four
layers. Of these fragments, 356 (65.32%)
fragments could be identified (Table 3) and
the level of identification varied between 60
to 80%. Due to absence of any distinguishing
markers, it was not possible to identify the
remaining 189 fragments.
It is clear from the distribution of the
unidentified fragments that a majority of
fragments in all the four layers were of mediumsized. In the case of several medium-sized and
large-sized unidentifiable fragments, the edges
had ancient cut marks. The breakage pattern
indicates that these could be due to bone
modification for making tools, although no bone
tools have been found in the trial scrapping at
Marmi. One fragment of a cattle femur found at
a depth of 0.72 m from trench B (layer 2) was
similar to a scrapper, but was devoid of any
use mark. It has been observed that several
identified fragments and a few of unidentified
fragments have rolled edges. This indicates
that skeletal elements have undergone physical
movement after deposition.

Cattle formed a major part of the faunal
assemblage of all four layers. The skeletal
elements include fragments from all the body
portions. A few bone fragments indicated
the age profile of cattle at Marmi, though the
numbers are statistically inadequate for interlayer or inter-site comparisons. A few cattle
bones belonged to young animals (less than 1
year old) and a few sub-adults. A bifid spine of
the thoracic vertebra found from trench B (layer
3) at a depth of 1.05 m indicates that the cattle
were of the humped variety. Several such bifid
spines have been observed at Balathal (first
author’s observations).

It was possible to identify four species
of domestic mammals (cattle, sheep, goat,
and buffalo), two wild mammals (blackbuck
Table 3: Marmi: identifiable animal skeletal
remains
Layer
Surface
Bos indicus
5
Bubalus
2
bubalis
Bos/Bubalus
2
Capra hircus
0
Ovis aries
0
Capra/Ovis
2
Gallus
0
domesticus
Axis axis
1
Antilope
1
cervicapra
Small
0
Ruminant
Small
0
Mammal
Lamellidens
0
sp.
Viviparus sp.
0
Total NSIP
13

1
10
0

2
9
0

3
23
6

4
Total
18
65
2
10

35
1
0
7
0

36
0
0
4
0

69
1
0
5
0

89
0
2
9
1

231
2
2
27
1

0
0

0
0

0
0

1
3

2
4

0

1

0

0

1

0

0

0

1

1

1

1

4

2

8

0
2
0
51 110 128

2
356

0
54

The non-mammalian remains included
domestic fowl and two species of freshwater
molluscs. The molluscan shells of Lamellidens
sp. showed evidence of consumption, whereas
the other molluscan species shells (Viviparus
sp.) were devoid of any marks.
Tarawat
This Ahar culture site (24° 42’N, 74° 03’E) is
located along the river Berach and is about 7
km north-east from Vallabhnagar, in Udaipur
District (IAR 1956-57: 6-8). The ancient mound
is about 11 m high from its surrounding and
is approximately 100 x 100 m in area (Fig. 6).
This mound extends into the surrounding fields,
now under cultivation, and into the present-day
village, to the northeast of the actual mound. It
also appears that river action may have eroded
parts of the mound in the past (Hooja 1988).
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Table 4: Number of Identified Specimens at
Tarawat (Joglekar unpublished)
Species
Bos indicus
Bubalus bubalis
Capra hircus/
Ovis aries
Boselaphus
tragocamelus
Axis axis
Antelope
cervicapra
Total

Fig. 6: General view of Taravat

Misra (1969) had also observed that the mound
was originally much larger in extent, as pottery,
saddle querns, stone foundations of houses,
etc. were found in the village occasionally, far
from the limits of the mound.

NISP

NISP
%
71 76.34
14 15.05
3 3.23

Weight Weight
(gm)
%
1708 79.89
294 13.75
12
0.56

3

3.23

98

4.58

1
1

1.08
1.08

16
10

0.75
0.47

93

100

2138

100

Chalcolithic deposits five animal species could
be identified, of which two were domestic (cattle
and buffalo) and three were wild species (nilgai,
blackbuck, and spotted deer) (Table 4). No
bones of sheep or goat could be identified with
certainty, but three bone fragments of femur,
scapula and a rib could be assigned to sheep/
goat category. Among the domestic animal,
cattle was the most dominant species, which
formed more than 76.34% of the total faunal
assemblage. Thus like other Ahar Culture sites,
cattle were the most important animals in the
economic setup of the Chalcolithic population
at Taravat, followed by the buffaloes. They
had also maintained a few herds of sheep and
goat for consumption and also probably for
exploiting its secondary products.

The NISP representation of the faunal
assemblage from Taravat is based on
unpublished data collected from a step trench
excavation conducted by R.K. Mohanty in the
1999-2000 field season (Fig. 7). From the

The remains of wild animals (9%)
recovered at Taravat were higher in proportion
in comparison to other Ahar culture sites,
where representation of wild animal bones
was meager. Though the total number of
skeletal elements analyzed was small, the
archaeofaunal assemblage indicated an
economy inclined more towards cattle and
buffalo husbandry, with cattle being the chief
supplier of meat. They have also hunted wild
animals present in their surroundings to
supplement their diet.
Gilund (25° 01’ 56” N and 74° 15’ 45” E)
The archaeological site of Gilund (Fig. 8) was
first reported as “Bhagwanpura” in 1957-58 by
K.N. Puri of the Archaeological Survey of India

Fig. 7: Trial trench at Taravat
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very fertile (brown silt and black cotton soil) and
conducive for the growth of crops like wheat,
barley, maize, millets, cotton, and sugarcane.
The site of Gilund was excavated and so
named by B.B. Lal of the ASI in 1959-60 (IAR
1959-60: 41-46). Recent excavations showed
the presence of three different phases of the
Chalcolithic period (Shinde et al. 2014, 2016).
The first phase (Early Chalcolithic) which has
been dated to 3000-2600 BCE is contemporary
to the early Harappan in north-western part of
Rajasthan. It is characterised by slightly coarse
and hand-made Black-and-Red ware. As found
at Balathal, this phase marks the local origin
of village life in the Mewar region (Shinde et
al. 2002). This Phase (Early Chalcolithic) is
estimated to be contemporary with the Phase-A
found at Balathal (Shinde and Possehl 2001).
The second phase is the mature Chalcolithic
phase and is contemporary to the mature
Harappa phase (Shinde et al. 2002: 38), and
is the most prosperous phase at the site. The
late phase (late Chalcolithic) is dated to about
2000-1600 BCE and is contemporaneous to
the emergence of the post-urban Harappan
phase. It is characterized by the presence of
small rectangular structures of mud and wattleand-daub (Shinde et al. 2002). The excavators
have placed the Ahar culture at this site to
approximately 3000-1700 BCE (Possehl et al.
2004).

Fig. 8: Gilund, General view (A) and excavation (B)
(Courtesy: Prof. V.S. Shinde)

(IAR1957-58: 45). However, this name is not
recognised today. The site of Gilund is located
in the middle of the Banas/Berach Basin of the
Mewar region (south-eastern part of Rajasthan).
It is composed of two prominent mounds. The
higher eastern side was called GLD-1. It is 10
m high from the surrounding plain. The larger,
rolling mound on the west (GLD-2) rises to
a height of 6 m above the surrounding area.
Gilund the largest known Ahar site in Mewar,
is approximately 25 ha in area (Possehl et al.
2004).

A large number of bones representing
both domesticated and wild variety of animals
have been recovered from Gilund. Personal
observations of the second author of this
paper at the site during excavations showed a
larger representation of buffaloes than at any
other Ahar sites included in the study. Cattle
remains were predominant, while goat and
sheep were comparatively less. Remains of
pig have also been noticed in the collection.
Bones of wild mammals like, nilgai, blackbuck,
sambhar, and wild buffalo have also been
noted. Matthew Landt (2014) has made an
inventory of the archaeofaunal remains found
at Gilund, but these remains have not yet been
studied.

At present, the Banas River flows about a
kilometre north of Gilund, but it may have been
nearer the site during the second and third
millennium BCE. On the other side of the river,
at a distance of 4 km is a range of hillocks,
which serve as the main pasture zones for the
modern settlement (Shinde et al. 2003). The
general topography around the site comprises
an undulating plain surface. Soil in the area is

184

A Fresh Appraisal of Faunal Remains from Ahar Culture Sites in Rajasthan

Udaipur, under the direction of V.N. Misra
(Misra et al. 1995), and was conducted for
seven seasons from 1993 to 2000. The results
of these excavations, based on specific aspects
have been reported (Misra et. al. 1995; 1996;
1997; 1998; 1999; 2000; Misra 1997; 2007;
Gogte 1996; Kshirsagar 1996; Thomas and
Joglekar 1996; Kajale 1996; Shinde et al.
2002; Mishra 2003, 2008).

Balathal (24° 43’ N; 73° 59’ E)
The archaeological site of Balathal was
discovered by V.N. Misra in 1964 (Misra
1967). It is located about 40 km northeast
of Udaipur city in the Vallabhanagar Tehsil of
Udaipur district, Rajasthan. The site consisted
of a mound, covering an area of 2 ha (Fig. 9).
One-third of the mound was intact while the
upper part of the remaining portion along the
periphery of the mound has been destroyed
as far back as 1995 by local farmers while
expanding their cultivated fields (Misra et al.
1995: 59). At present, a small portion of the
protected area of the mound survives. The
land in the immediate vicinity of the mound is
quite fertile. Irrigated by well water, it supports
cotton, wheat, sugarcane, mustard, and other
crops. It also supports a variety of grasses and
thorny bushes.

The habitation deposit at Balathal was
about 7 m thick of which 4.5 m belonged to
the Ahar Chalcolithic culture period (Layer
22-6) and 1.5 m to the Early Historic period
(Layer 4-1). In between these was a 1 m thick
sterile layer (Layer 5). Layer 5 was conspicuous
because of its homogeneous dark grey, clayey
nature. It was completely devoid of structural
features and was poor in material remains.
From the 30 radiocarbon dates available from
the Chalcolithic levels (Misra 2005: 59), the
Chalcolithic period was assigned dates between
3500 and 1800 BCE (Shinde et al. 2016).

Systematic horizontal excavation at
the site began in January 1994, jointly by the
Department of Archaeology Deccan College,
Pune and the Institute of Rajasthan Studies,

Based on ceramic studies, the Chalcolithic
period has been subdivided into two major
phases and a transitional phase. The early
Chalcolithic phase (Phase-A) discovered at
Balathal was contemporary with the Pre/Early
Harappan phase found in the northwestern part
of Rajasthan, and at a few sites like Kalibangan
and Sothi. A series of radiocarbon dates suggest
a time bracket of 3500-3000 BCE for this phase.
A number of other Chalcolithic sites have been
excavated in the Deccan and Central India but
none of these has produced evidence for such
an early phase (Phase-A) (Shinde 2000: 128).
Phase-B has been assigned a time bracket
of 2500-1800 BCE during which an all-round
development occurred. Such development has
been visible in form of structures, material
equipment, technology, and complex society
(Shinde et al. 2016: 50).
The quantity of faunal remains recovered
from Balathal was enormous. Samples of this
material were examined thrice. Thomas and
Joglekar (1996), based on random samples
collected from each layer reported both
domesticated and wild varieties of animals in
varying proportions. The domesticated ones
included cattle, buffalo, sheep, goat, pig, dog,

Fig. 9: Balathal: General view of excavation (A) and
fortified structure in the central portion (B)
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Such a high proportion of unidentifiable
fragments suggested high degree of
fragmentations due to intensive exploitation
of animals for various uses other than as food
sources. Higher bone fragmentation during
Phase-B than in Phase-A indicated that the
intensity of animal exploitation was more at
this time. Also it was found that during Phase-A
more human activities took place on the
western part of the settlement, while during
Phase-B, more activities occurred towards
the southern side. These activities involved
butchering, consumption, carnivore activities,
and bone tool making. In general both the
phases showed presence of a variety of bone
tools that included points (Fig. 10), scrappers
(Fig. 11), borers, punches (Fig. 12), and tools
modified for hafting (Fig. 13). An interesting find
from Balathal was the use of cattle phalanges
to make hunting whistles (Fig. 14).

cat, and fowl, of which cattle bones forms the
majority of the collection. A large variety of wild
animals like antelope, deer, gaur, reptiles, birds,
rodents, molluscs, and fish were also present in
the faunal collection. Another random sample
(n=1703) of the faunal material was examined
between 1998 and 2000 when excavation
was still going on. The results published in
2017 (Joglekar 2017) confirmed a general
picture of human-animal interaction during the
Chalcolithic culture at Balathal obtained from
an earlier study.
After the excavation was over, a large
sample of faunal material, exclusively from
the Chalcolithic phases was drawn by Tetso
(2007) for his doctoral research. He examined
a total of 58583 bone fragments found from
13 trenches covering different areas of the
mound. It was not possible to identify 27.38%
of the fragments actually recovered from these
trenches. These came from both Phase-A
(12069) and Phase-B (46,054). In addition,
460 fragments were recovered from pits. In
this paper the material from pits was excluded.
Faunal material from both phases showed a
large proportion of unidentifiable fragments.

Remains of 50 different animal taxa
were recovered from Chalcolithic Balathal, but
only up to 40 taxa could be identified securely
up to the species level (Table 5). The faunal
remains consist of mammals, birds, reptiles,
fish, molluscs (Fig. 15), and crustaceans. A

Fig. 10: Bone points from Balathal
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Fig. 11: Scrappers from Balathal

Fig. 12: Bone punches from Balathal

few avian taxa, reptiles, and fishes could not
be identified to a specific level due to the
fragmentary nature of the specimens. Out of
these 40 animal species, only 7 were domestic
ones, the remaining 33 identified species
belong to a wide spectrum of wild animals. The
diversity of the wild animal species found at the
site of Balathal point to wide spectrum of wild
animal usage by the Chalcolithic people.

Among the domesticated animals, cattle
contributed the maximum to the food economy
similar to other Ahar culture sites. During
Phase-A, they represented about 44.01% of the
total fauna recovered, while during Phase-B the
importance of this animal further increased.
During Phase-B cattle accounted for 61.64%
of the total domestic faunal assemblage
recovered, indicating that they were the main
source of meat. Analysis of the age profile of
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Fig. 13: Serrated bone tools and tools used by hafting from Balathal

cattle from both phases indicated that cattle
between 2.5 and 3.5 years of age were mainly
culled. Older cattle beyond 7 years were also
present in both phases suggesting presence of
milking and breeding females while matured
males might have been kept for providing
services in agricultural activities, and also for
breeding.
Cattle reared during the Chalcolithic
period were of the humped variety, as large
numbers of bifid spines were recovered at
Balathal (Fig. 16) and also at other Ahar Culture
sites. The terracotta bull figurines recovered

Fig. 14: Hunting whistles from Balathal

Table 5: Animal species identified at Balathal
Type of animal
Domestic mammals
Wild Mammals

Birds
Reptiles
Molluscs

Species
Bos indicus, Bubalus bubalis, Capra hircus, Ovis aries, Canis familiaris, Felis catus, Sus
domesticus
Bos gaurus, Bubalus arnee, Sus scrofa, Canis lupus, Canis aureus, Vulpes bengalensis,
Hyaena hyaena, Felis chaus, Panthera pardus, Boselaphus tragocamelus, Tetracerus
quadricornis, Gazella bennetti, Antilope cervicapra, Cervus unicolor, Muntiacus muntjak, Axis
axis, Herpestes edwardsi, Lepus nigricollis, Hystrix indica, Bandicota indica, Rattus rattus
Gallus domesticus, Pavo cristatus
Varanus bengalensis, Lissemys punctata, Chitra indica
Lamellidens sp., Indoplanorbis exustus, Parreyssia corrugata, Balleymia bengalensis, Melania
sp., Zootecus insularis, Marcochlamys indica
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Fig. 15: Faunal remains- a) mammals, b) birds, c) reptiles and fish, and d) molluscs from Balathal

region, especially the Kankrej, Tharparkar,
Malwi, Gir, Sahiwal, and the Red Sindhi. The
height estimation suggests the presence of
medium-sized cattle and some as large as
the present-day Kankrej breed. At Balathal
and Gilund, the lower levels of the Chalcolithic
period showed specimens that were smaller
than the specimens recovered from the middle
layers. This probably indicates that the Ahar
Culture people had come into contact with
some other cultures and hence larger breeds
were introduced.
In comparison to cattle, the remains of
buffalo were fewer at Balathal and elsewhere
at the Ahar Culture sites. The buffalo bones
were more during Phase-A, and buffalo was the
second most important animal. In Phase-B, the
buffalos occupied third place below cattle and
goats. In Phase-A, higher proportion of buffalo
remains were found from the Southern part
of the mound. People living in this part of the
mound during this phase probably had more
stock of buffalo, or buffalo meat eaters were
more in this part of the mound.

Fig. 16: Bifid spines from Balathal

from Balathal as well as other sites also had a
prominent hump.
Height comparison of the cattle from the
three Ahar Culture sites (Balathal, Ojiyana and
Gilund) showed that a majority of the cattle
were 115-130 cm tall (Fig. 17), which is within
the size range of some of the old cattle breeds
which have their origin in and around the study
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Fig. 17: Comparison of cattle height from Gilund, Balathal and Ojiyana

On the whole, the contribution of wild
animals to the subsistence economy of
the Chalcolithic population at Balathal was
marginal (6.38%, based on meat weight). Unlike
the domestic animals where remains of cattle
were over-represented, no single wild species
dominated in either of the phases. In Phase-A,
chinkara was the most sought after animal
contributing 23.81% of the NISP. Blackbuck
(19.05%) and nilgai (16.67%) occupied second
and third place in the subsistence importance.
The next commonly hunted animal was the
barking deer, which formed about 11.90%,
while chital, wild pig, and hare represented
7.14% each. Remains of sambar and fourhorned antelope constituted 4.76% and 2.38%,
respectively. During Phase B, blackbuck was
the most preferred animal. Blackbuck remains
accounted for 32.35%. The next important
animal was nilgai, which accounted for 23.53%.
The third most commonly hunted animal was
hare, though the amount of meat it contributed
for consumption was far less in quantity. Their
bone remains were more than some of the deer
and antelope species. The remains of hare
formed about 10.29%. Chital and four-horned
antelope accounted for 8.82% each, while
remains of chinkara were 5.88% of the total
faunal assemblage. Barking deer and wild pig
accounted for 4.41% each, and the proportion
of sambar was only 1.47%.

At Balathal during the ending period of
Phase-A, there was probably a change in
climatic conditions. The region might have
witnessed an increased precipitation giving rise
to denser forests, which must have sheltered
the deer species that live in dense forested
and wooded areas. Phase-B was a prosperous
phase, as has been substantiated by findings
like storage facilities for surplus agricultural
products. The prosperity of this phase has also
been demonstrated by structural activities,
where a massive fortified enclosure was
constructed in the middle of the settlement,
and rectangular residential structures and
multi-compartmental structures were also
built in the southern part. During the ending
phase of the Chalcolithic period at Balathal,
remains of antelope species like nilgai,
blackbuck, and four-horned antelopes were
more numerous particularly in the last
layers. Larger occurrences of these
antelope species that are associated with
drier environments, probably suggests
environmental degradation. This ending
phase of the Chalcolithic period also showed
a degeneration of structural activities and
ceramics. Thus, probably due to harsh
environmental conditions, the Chalcolithic
people of Balathal had to abandon the site.
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Concluding Remarks
The study of faunal material from Ahar culture
sites in Rajasthan revealed that for these
first farmers, domestic mammals were the
most valuable resource of their animal-based
subsistence. Their economy was primarily
based on cattle, sheep, and goats. Besides
the commonly used domestic mammals
such as cattle, buffaloes, sheep, goats, and
pigs for food, several wild mammals were
trapped and/or hunted. The nature of hunted/
trapped animals and their diversity suggests
that no systematic wild animal use strategies
were employed. There has been no trend or
significant change in the types of wild mammal
utilization at different Ahar culture sites.
Presence or absence of wild mammals of
specific and most favourable habitats (Joglekar
et al. 2013) at all the Ahar culture sites
indicated that the inhabitants used animal
resources from all types of ecological niches.
This does not mean that all these eco-zones
were in the immediate vicinity of the sites, but
people had access to animals in these zones.
Presence of thick and thin evergreen jungles
and areas with tall grasses besides the shrubdominated savannahs and bushy areas near
cultivation has been attested by the presence
of animal species of these habitats. Evidence
of finished tools and debitage of tool/object
making processes indicates that these objects
were manufactured at the sites.

Hooja, R. 1988. The Ahar Culture and Beyond. BAR
International Series 412. Oxford.
IAR: Indian Archaeology-A Review. New Delhi:
Archaeological Survey of India.
Joglekar, P.P. 2017 (in press) Rajashtan ke
Ahar Sanskriti ke Purasthalose prapt
Praniavasheshoan ka Avalokan (in Hindi),
Purapravah 2: xx-xx.
Joglekar, P.P., P.K. Thomas and R.K. Mohanty 2003.
Faunal Remains from Purani Marmi: a Late
Ahar Culture Settlement in the Mewar
Region of Rajasthan, Man and Environment
28(2): 99-109.
Joglekar, P.P., David Tetso, Alok Tripathi and B.R.
Meena 2009. Faunal Remains from Ojiyana,
Ahar Culture Site in Rajasthan, Man and
Environment XXXIV(1): 83-87.
Joglekar, P.P., C.V. Sharada and G.S. Abhayan 2013.
Faunal Diversity during the Harappan Period
in Haryana: A Review, Heritage: A Journal of
Multi-disciplinary studies in Archaeology 1:
262-287.
Kajale, M.D. 1996. Palaeobotanical Investigation
at Balathal: Preliminary Results, Man and
Environment XXI: 98-102.
Kshirsagar, A.A. 1996. Anthrosols from Balathal: A
Chemical Study, Man and Environment XII:
111-116.
Lal, B.B. 1963. A Picture Emerges: An Assessment
of the Carbon-14 Dating of the Protohistoric
Cultures of the Indo-Pakistan Sub-continent,
Ancient India 18-19: 208-221.
Landt, Matthew J. 2014. Faunal Remains from
Gilund, in Excavations at Gilund: The
Artifacts and Other Studies, V.S. Shinde,
G.L. Possehl and T.P. Raczek (Eds.), pp.
227-229. Philadelphia: University of
Pennsylvania Museum of Archaeology and
Anthropology.
Meena, B.R. and Alok Tripathi 1999-2000.
Excavation at Ojiyana, Puratattva 30: 6772.
Meena, B.R. and Alok Tripathi 2000-2001a.
Further Excavation at Ojiyana, Puratattva
31: 73-78
Meena, B.R. and Alok Tripathi 2000-2001b.
Excavations at Ojiyana: An Unique Copper
Age Site in Aravalli, Pragdhara 12: 45-66.
Misra, V.N. 1967. Pre and Protohistyory of the
Beach Basin, South Rajasthan. Pune:
Deccan College.
Misra, V.N. 1997. Balathal: A Chalcolithic Settlement
in Mewar, Rajasthan, India: Results of First
Three Seasons’ Excavation, South Asian
Studies 13: 251-273.

Acknowledgements
The authors gratefully remember the late
Prof. V.N. Misra who had the vision of
recognising the importance of faunal studies
in archaeology. His guidance led the late Dr.
Thomas to develop the field and entrusted the
Ahar culture material to us. Dr. Thomas, like his
guru constantly encouraged us and helped us
at all stages of our research careers. We are
forever indebted to both Prof. Misra and Dr.
Thomas.
References

Gogte, V. D. 1996. Chalcolithic Balathal: A Trading
Centre as Revealed by the XRD Study of
Pottery, Man and Environment XXI: 103110.

191

Rethinking the Past: A Tribute to Professor V.N. Misra

Misra, V.N. 2007. Rajasthan, Prehistoric and Early
Historic Foundations. New Delhi: Aryan
Books International.
Misra, V.N. and R.K. Mohanty 2001. A Rare
Chalcolithic Pottery Cache from Balathal,
Rajasthan, Man and Environment XXVI(2):
67-74.
Misra, V.N., V. Shinde, R.K. Mohanty and L. Pandey
1993. Terracotta Bull Figurines from Marmi:
A Chalcolithic Settlement in Chitorgarh
District, Rajasthan, Man and Environment
XVII(2): 149-152.
Misra, V.N., V. Shinde, R.K. Mohanty, K. Dalal,
A. Mishra, L. Pandey and J. Kharakwal
1995. The Excavations at Balathal: Their
Contribution to the Chalcolithic and Iron
Age Cultures of Mewar, Rajasthan, Man
and Environment XX: 57-80.
Misra, V.N., V.S. Shinde and R.K. Mohanty 1998.
Excavations at Balathal, District Udaipur,
Rajasthan, in Deccan College Annual
Report (1996-97): 27-36. Pune: Deccan
College.
Misra, V.N., V.S. Shinde and R.K. Mohanty 1999.
Excavations at Balathal, District Udaipur,
Rajasthan, in Deccan College Annual
Report (1997-98): 46-54. Pune: Deccan
College.
Misra, V.N., V.S. Shinde and R.K. Mohanty 2000.
Excavations at Balathal, District Udaipur,
Rajasthan, in Deccan College Annual
Report (1998-99): 47-52. Pune: Deccan
College.
Mishra, A.R. 2003. The First Farming Community of
South-Eastern Rajasthan, Pragdhara 13:
1-27.
Mishra, A.R. 2008. Beyond Pots and Pans: A Study
of Chalcolithic Balathal. New Delhi: IGRMS
and Aryan Books International.
Mohanty, R.K., Anup Mishra, P.P. Joglekar, P.K.
Thomas, J. Kharakwal and Tama Panda
1999-2000. Purani Marmi: A Late Ahar
Culture Settlement in Chittorgarh District,
Rajasthan, Puratattva 30: 132-140.
Possehl, G.L., V.S. Shinde and M. Ameri 2004: The
Ahar-Banas Complex and the BMAC, Man
and Environment XXIX(2): 18-29.
Raczek, Teresa P. 2016. The Ahar Culture and
Others: Social Spectrums of the Mewar
Plain, in A Companion to South Asia in

the Past, Gwen Robbins Schug and S.R.
Walimbe (Eds.), pp. 225-239. UK: John
Wiley and Sons.
Sankalia, H.D. 1962. Indian Archaeology Today:
Father Heras Memorial Lectures. Mumbai:
Asia Publishing House.
Sankalia, H.D., S.B. Deo and Z.D. Ansari 1969.
Excavations at Ahar (Tambavati), Pune:
Deccan College.
Shah, D.R. 1969. Animal Remains from Excavations
at Ahar, in Excavations at Ahar (Tambavati),
H.D. Sankalia, S.B. Deo and Z. D. Ansari
(Eds.), pp. 237245. Pune: Deccan College.
Shinde, V.S. 2000. The Origin and Development of
the Chalcolithic in Central India, Bulletin of
the Indo-Pacific Prehistory Association 3:
125-135.
Shinde, V.S. and G.L. Possehl 2001. A Report on
the Excavations at Gilund, 1999-2001, in
South Asian Archaeoogy, C. Jarrige and V.
Lefevre (Eds.), pp. 293-309. Paris: Editions
Recherche sur les Civilisations.
Shinde, V.S., G.L. Possehl and S.S. Deshpande 2002.
The Ceramic Assemblage in Proto-historic
Mewar (Rajasthan) with Special Reference
to Gilund and Balathal, Puratattva 32: 5-19.
Shinde, V.S., G.L. Possehl and M. Ameri 2003.
Excavations at Gilund 2001-2003: the
Seal Impressions and Other Finds, in South
Asian Archaeology, Ute Franke-Vogte and
Hans-Joachim Weisshaar (Eds.), pp. 155165. Aachen: Linden Soft Verlag.
Shinde, V.S., G.L. Possehl and T.P. Raczek 2014.
Excavations at Gilund: The Artifacts and
Other Studies. Philadelphia: University of
Pennsylvania Museum of Archaeology and
Anthropology.
Shinde, V.S., Shweta Sinha Deshpande and Amrita
Sarkar 2016. Chalcolithic South Asia.
New Delhi: Pentagon Press and Infinity
Foundation.
Tetso, David 2007. Archaeozoological Aspects of
the Ahar Culture of Rajasthan with Special
Reference to Balathal, District Udaipur,
Rajasthan, Pune: Deccan College.
Thomas P.K. and P.P. Joglekar 1996. Faunal
Remains from Balathal, Rajasthan: a
Preliminary report, Man and Environment
XXI(1): 9197.

192

EARLY HISTORIC LIVESTOCK HERDING, HUNTING AND MARINE FISHERIES:
EVIDENCE FROM HATHAB ON THE BHAVNAGAR COAST OF GUJARAT
Arati Deshpande-Mukherjee1, P.K Thomas (Late) and Shubra Pramanik2
1

Department of AIHC and Archaeology, Deccan College, Pune 411006
2

Archaeological survey of India, Janpath, New Delhi
adm.muk@gmail.com
Abstract

Hathab, situated on the Bhavnagar coast of Gujarat is identified with Hastavapra mentioned in the copper plate grant
of Dhruvsena I of Vallabhi (5th-6th century CE). Its excavations revealed an Early Historic coastal urban settlement that
engaged in trading activities, and iron and shell working from the 4th to the 6th century CE. The faunal evidence recovered
has indicated the significant contribution made by various animals to the diet as well as for obtaining secondary products.
While the inhabitants had relied mainly on cattle and goats, they had also engaged in hunting of wild herbivores and
marine fisheries. The identification of animals like the domestic horse, and dog has helped indicate other additional uses
such as transportation and security. All these findings from Hathab discussed in this paper are significant due to the
limited faunal data available from other Early Historic sites in Gujarat.

Introduction
In Gujarat, archaeozoological remains from the
historic context have received little attention
when compared to those of the preceding
Harappan/Chalcolithic periods. Although an
appreciable number of Historic sites such as
Nagara (Shah 1968), Jokha (Shah 1971),
Dhatva (Shah 1975), Kanmer (Goyal and
Joglekar 2012) and Somnath (Neha 2015)
were excavated, studies of the faunal material
recovered from them are few. As a result,
information regarding the various aspects of
animal use during the historic period in this
region is limited considering the rich cultural
activity that followed the long gap after the
decline of the Harappan/ Chalcolithic cultures.
It is this context here that the faunal evidence
from Hathab, an Early Historic site on the
Bhavnagar coast of Gujarat is discussed.

such as Ptolemy’s Geography and Periplus
Maris Erythraei (Pramanik 2004). A gold signet
ring bearing the ancient city’s name was found
during excavations at Hathab. Excavations in
2002-03 by the third author from the Vadodara
Excavation Branch of the Archaeological Survey
of India were aimed at obtaining new data to
understand the historic sequence in Gujarat.
This was further confirmed by archaeological
excavations which revealed a buried city with
a habitation deposit of 8 meters belonging to
three cultural periods. The mound at Hathab
is quite extensive covering an area of 600 ×
400 m, and has an elevation of 12 m. above
the surrounding plain. Eighty-two trenches of
10 × 10 m each were laid out in 7 parts of
the mound. Most of the trenches could not be
excavated completely apart from index trench
AH21 and AH33.

Hathab (21° 35' N; 72° 15' E) is
situated in the Bhavnagar district of Gujarat,
24 km south of Bhavnagar city. It is located
on the banks of a tributary of the Maleshwari
river, which drains into the Gulf of Khambat
1.5 km to the northeast (Fig. 1). The area
around Hathab comprises creeks that form a
channel between the settlement and the Gulf
of Khambat. Initially, Hathab was indentified
as the ancient city of Hastavapra, mentioned
in the copper plate grant of Dhruvsena I of
Vallabhi (5th-6th century CE), and ancient
Astacampra, referred to in Greek literature

The excavations of this 8 m habitation
deposit revealed a continuous cultural
sequence from the 4th century BCE to the 6th
century CE, spanning three cultural periods
Based on the cultural finds the following cultural
sequence was proposed (Pramanik 2004).
Period I (Mauryan, 4th-1st century BCE): The
Period I datable from the 4th century BCE to
the 1st century CE is assignable to the Mauryan
time. The only habitational remnant found
during this period is a circular structure with
paved coping, occurrences of a copper coin of
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Fig. 1: Map of Saurashtra showing Hathab and other Early Historic sites

complex, circular huts of both perishable
materials and stones. Main ceramic wares
are Red Polished Ware, coarse Grey Ware,
decorated and incised sherds, a few sherds
of rouleted ware and amphorae pieces, and a
rectangular brick structure complex.

Appolodotus, and a bronze spouted-pot with
riveted bottom. It yielded ceramics comprising
coarse Grey Ware, Black Ware, decorated
incised sherds of red, copper bowls, a seal and
burnt brick measuring 49 × 39 × 9 cms.
Period II (Kshatrapa, 1st-4th century CE):
Period II is divided into three structural phases.
In Phase A, the remnants of stone pavements
with upright stones in between rectangular
and circular stone structures ranging from
1.30 m to 2.58 m in diameter, Red Polished
Ware, coarse Red Ware, coarse Grey Ware, iron
implements for domestic and ritual use were
noticed. In Phase B, the habitation is marked
by the appearance of a rectangular brick
structural complex measuring 3.50 m x 4.4
m with postholes at regular intervals. Phase C
was probably a prosperous one characterized
by brick built twin wells within the complex
having a diameter of 1.50 m. The habitation
is represented by a pebble paved mud wall

Period III (Maitraka, 5th-6th century CE): A1.15
m deposit of this period is marked by low grade
pottery and a substantial amount of iron. The
excavations also revealed a mud fortification
having a length of 6.30 m and a moat. The
cultural material unearthed comprised of
terracotta figurines, beads of various materials,
shell bangles, iron and copper objects, hoards
of copper and lead coins, seals and sealings,
gold jewellery, objects of bone, ivory, glass
and stone, and Early Historic pottery. Iron
working activities at the site were recognized
from the presence of iron slag and iron objects
(Pramanik 2004, Kumaran et al. 2004). While
the presence of Mediterranean amphorae and
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seals suggest trading activities in the early
centuries of the Common Era at Hathab, they
also indicate appreciable animal exploitation
by the site inhabitants.

Table 1: List of Animal taxon Identified at
Hathab
SPECIES
Bos/Bubalus (Cow/Ox/Buffalo)
Bos indicus (Cow/Ox)
Bubalus bubalis (Buffalo)
Capra hircus (Goat)
Equus caballus (Horse)
Sus domesticus (Domestic Pig)
Canis familiaris (Domestic Dog)
Bubalus arnee (Wild Buffalo)
Boselaphas tragocamelus (Nilgai)
Axis axis (Chital)
Cervus unicolar (Sambar)
Antilope cervicapra (Blackbuck)
Tetracerus quadricornis (Four-horned Antelope)
Small Ruminant
Sus scrota (Wild Pig)
Canis lupus (Wolf)
Rattus rattus (Common house rat)
Gallus domesticus (Domestic Fowl)
FISH: species not identified
Molluscs: Chicoreus ramosus
Reptile: Calotes versicolar (Garden Lizard)
Total

Faunal analysis and results
A small assemblage of animal remains (n=110)
from selected trenches E67/4, G41/3, G41/4,
G42/4, G45/1, AH35, AJ34/2, AK21/2,
AK22/3, AF63/4, K44-11 and AL24/4 was
submitted to the Archaeozoology laboratory at
Deccan College, PGRI, Pune for identification
by the ASI. The assemblage comprising bones,
teeth, shell, and antler fragments from these
trenches was analyzed using routinely applied
archaeozoological techniques. The faunal
analysis involved taxonomic identification
which was done through a comparison with
modem animal skeletal reference collection
housed in the laboratory, and by referring to E.
Schmid’s (1972) Atlas of Animal Bones. Bone
measurements were taken following A.Von
Driesch’s A Guide to Measurement of Animal
Bones from Archaeological Sites (Driesch
1976). All the bone fragments were closely
examined for traces of human activity such as
charring, cut and chop marks, abrasion, bone
alteration, breakage patterns, etc. In the mostly
well preserved assemblage, very few bones
were charred (n=5). Certain bone fragments
display intentional modification for use as bone
tools (n=4). While taxonomic identification
was done, the cultural period-wise and spatial
distribution of various animal taxon was not
attempted due to the random collection method
of samples submitted for analysis.

NISP
34
15
10
12
2
1
5
5
2
2
1
1
6
3
2
1
2
1
2
1
1
110

(cow/ox/buffalo) (n=35) (Fig. 2). However a
few bones could be identified as cow/ox (Bos
indicus ), and buffalo (Bubalus bubalis). These
had served as an important dietary source
evidenced by the presence of their various
body parts in the assemblage indicating that
butchering activities were carried out at the
site. Most of the animals used were young, as
observed from the tooth eruption patterns and
unfused condition of the bones. In the case of

In the assemblage, skeletal elements of
large to small mammals were mainly identified
along with a few remains of birds, reptiles,
fish, and molluscs. The domesticated fauna
identified are cow/ox (Bos indicus), buffalo
(Bubalus bubalus), horse (Equus caballus),
goat (Capra hircus), pig (Sus domesticus), dog
(Canis familiaris), and domestic fowl (Gallus
domesticus) (Table 1).
Since their separation was not possible
due to their fragmentary condition and absence
of skeletal markers, an appreciable number of
bones were broadly identified as that of cattle

Fig. 2: Molar teeth of cattle (Bos/Bubalus)
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Bos indicus (n=15), 8 bones were unfused. In
trench AK22/3, depth 650-730 cm. unfused
bones of a young Bos indicus such as its radius,
humerus, femur, and a complete metacarpal
with proximal and distal ends unfused were
found. All these probably belonged to one
individual since they were found in the same
trench. Similarly, from trench AF62/3, depth
600-620 cm, presence of a distal metatarsal
with its distal end unfused is indicative of the
use of young buffaloes.

from the femur also hints at the possibility of its
use by the site inhabitants as food.
Wild Fauna
As compared to other historic sites in Gujarat,
Hathab has yielded a variety of wild fauna
ranging from large to small sized mammals,
reptiles, fish and molluscs. These include
wild buffalo (Bubalus arnee), sambar (Cervus
unicolor), chital (Axis axis), nilgai (Boselaphus
tragocamelus),
four-horned
antelope
(Tetracerus quadricornis), blackbuck (Antilope
cervicapra), wild pig (Sus scorfa), wolf (Canis
lupus), common house rat (Rattus rattus),
garden lizard (Calotes versicolor), fish (shark
and unknown species), and marine mollusc
(Chicoreus ramoses) (Table 1 ).

At Hathab, herding of domestic goats
(Capra hircus) (n=12) for the purpose of
food is evident from cut marks on a cervical
vertebra (trench G41/3, depth 41-49 cm),
distal humerus, and on a proximal tibia (trench
G42/4, depth 63-69 cm.). Other skeletal parts
identified were part of a scapula with glenoid
cavity, astragalus, humerus with unfused
trochlea and isolated molars. A few sheep/goat
sized bones were grouped as smaller ruminant
since their identification was not possible due
to their fragmentary condition.

The wild buffalo (Bubalus arnee) was
identified in trenches AL21/4, layer 3, depth
115-126 cm by a distal metacarpal, first and
second phalanx (shows extra growth due to
ageing) (Figs. 4 and 5), and in AF63/4 layer
5 depth 192-247 cm by one maxillary molar
and proximal ulna. Some measurements of
the bones are given in (Table 2.) Its presence
in the Historic period is significant despite its
exploitation in the earlier periods.

Use of domestic pigs is commonly
observed during the Early Historic period at
sites such as Nagara, Jokaha, Dhatva, etc.
At Hathab, both domestic and wild pig were
recorded. However when compared to cattle
or goats their contribution to the diet appears
to be fairly limited. An isolated complete axis
vertebra of Sus domesticus was found in trench
AK22/3, depth 650-730 cm., while a left and
right mandible of wild pig (Sus scrofa ) were
found in two different trenches (AL21/4, layer
3 and AF63/4, layer 5) (Fig. 3). Identification of
the domestic fowl (Gallus domesticus) in trench
C42/2, layer 2 by an isolated shaft fragment

Two deer species chital (Axis axis) and
sambar (Cervus unicolar) were recorded in
the assemblage. The spotted deer, chital (Axis
axis) was represented by a scapula, astragalus
and an antler fragment, whereas the sambar

Fig. 4: First and second phalanx of wild buffalo (Bubalus
arnee)

Fig. 3: Mandible of wild pig (Sus scrofa)
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Fig. 6: Sawn antler of sambar (Cervus unicolor)

largest Indian antelope, nilgai (Boselaphus
tragocamelus) n=4 is identified in trench E67/4,
C42/2, G42/4, and AF63/4 by a proximal ulna,
maxillary DP3, calcaneum and a distal unfused
humerus. Two complete astragli and a distal
femur of four-horned antelope (Tetracerus
quadricornis) were found in trench AJ55/1
in a pit sealed by layer 5 at a depth of 160180cm. Three bones – a complete unfused
metatarsal, a cervical, and thorasic vertebrae
were found in G42/4 at a depth of 46-52cm.
(Fig. 7). The blackbuck (Antilope cervicepra)
identified from a radius shaft in pit 1 sealed

Fig. 5: Metacarpal of wild buffalo
(Bubalus arnee)

(Cervus unicolar) by an antler fragment with a
saw mark was found in layer 1, trench E67/4
(Fig. 6).
In addition to deer, three species of
antelopes are represented at Hathab. The
Table 2: Animal Bone Measurements from Hathab
No.
1
2
3
4
5
6
7
8

Bone
MT
PH1
MC
PHI
PHII
MC
TI
MC

species
Tq
BB
BA
BA
BA
B/B
CF
B/B

GL
61.51
67.83
40.96
-

BP
17.48
32.08
34.96
35.96
53.23

TP
16.86
34.69
31.68
34.90
-

BD
29.21
74.61
32.63
47.18
20.04

SD
9.80
47.01
13.52
28.13

TR-A
A:35.60
-

TR-B
B:29.42
-

9
10
11
12
13

PHII
PHI
RA
PHII
MC

BB
BB
CL
EC
BI

61.66
64.79
40.87
-

22.07
47.97
-

-

28.64
28.58
22.07
42.37
53.80

-

A:23.19

B:32.08

Abbreviations: MC: metacarpal; MT: metatarsal; RA: radius; TI: tibia; PHI: first phalanx; PHII: second phalanx; B/B: Cattle
(Bos/bubalus); BI: Cow/ox (Bos indicus); BB: Buffalo (Bubalus bubalis), BA: Bubalus arnee , EC:Equus caballus, CF: Canis
familiaris, CL: Canis lupus.GL: maximum length; BP: maximum proximal width; TP:proximal width; BD; maximum distal
width; SD: width of shaft; TR-A: lateral trochlea; TR-B-medial trochlea.
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Fig. 9: Unidentified marine fish vertebrae

maxillary premolar (P3) and one second
phalanx (PH2) in layer 8 in trench AF62/3 (Fig.
10). It was also reported from Nagara (Shah
1968).

Fig. 7: Unfused metatarsal and vertebrae of Tetracerus
quadricornis

The domestic dog (Canis familiaris)
recorded at other historic sites like Nagara
(Shah 1968) and Devnimori (Shah 1966)
was also found at Hathab. It is indicated by 5
skeletal elements comprising three canines,
fragment of a tibia and a complete mandible
(Fig. 11). Interestingly the wolf (Canis lupus) was
identified from a charred distal radius in layer
7, trench AF62. Occurrence of rat bones with
no traces of human activity probably represent
a later intrusion. A mandible belonging to the
garden lizard (Calotes versicolar) was found in
a jar in trench AJ34/2 from the upper levels.

by layer 5, trench AJ55/1 is fairly limited in its
occurrence. Although reported from Harappan
sites in Gujarat, it was not recorded at other
sites like Nagara.
Fishing activities especially marine are
attested from fish vertebrae belonging to shark
family from layer 6, trench K45/III which was
probably modified into a pendent (Fig. 8) and
others not yet identified from layer 2, trench
G45/1 (Fig. 9).
While a majority of the animal remains
had resulted from subsistence related activities
there were some which were accidentally
introduced like the horse evident from one

Fig. 10: Second phalanx and molar tooth of horse (Equus
caballus)

Fig. 8: Perforated vertebra of shark
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in the diet and other economic activities at
Hathab. It is observed from the representation
of both adult and sub adult animals that cattle
being the dominant fauna was exploited at the
settlement for multiple reasons – a tradition
prevalent since the Harappan/Chalcolithic
period in Gujarat. These ranged from food as
source of energy in agricultural operations,
running irrigation devices, transport, threshing
harvested crops, etc. Besides cattle, other
domestic animals like goats, pigs and domestic
fowl were also kept for dietary purposes and
for obtaining secondary products such as hide,
milk, eggs, and dung.

Fig. 11: Mandible and canine of dog (Canis
familiaris)

Along with these animal bones two human
bones (distal humerus and patella) were also
recorded from layer 1 in trench E67/4.

That hunting was also practiced is
indicated by the presence of wild herbivores
such as the wild buffalo, deer, antelope, etc.
– an aspect scarcely recorded at other Early
Historic sites in Gujarat. It is observed from
the unfused condition of the bones that fairly
young animals were hunted and brought back
to the settlement. Since only a few select
skeletal parts of these animals were found, it
is inferred that some were probably obtained
through exchange. Apart from meat, these
animals were also hunted for obtaining hide
and antlers. The occurrence of wild buffalo,
wild pig, and four horned antelope suggest the
existence of a wet and humid landscape with
shrubs and open grasslands close to Hathab.

Since the faunal assemblage did not
have any molluscan shell remains hence these
were not studied. However one charred shell
fragment of murex conch shell (Chicoreus
ramosus) was found in layer 4; trench G45/1
(Fig. 12).
Discussion
The overall archaeological evidences unearthed
from Hathab indicates it as an important
urban Early Historic coastal settlement that
had carried out trading activities in the early
centuries of the Common era. An important
economic activity revealed from the faunal
study is the exploitation of both domestic and
wild animals by the site inhabitants. Despite
the small size of the assemblage studied, it was
useful in identifying the role of various animals

Fishing was another subsistence
activity carried out at Hathab wherein the site
inhabitants had exploited the nearby Gulf of
Khambat for obtaining marine fish. However,
little information is available about the extent
and nature of this activity due to limited
evidence. On the basis of shark vertebrae,
deep sea fishing has been proposed.
In Gujarat, from the Early Historic period
onwards, certain animals such as horse, ass,
and camel were economically important as a
means of transportation, traction, etc. were
recorded (Table 3.) Of these, the ass was fairly
common as noted at Nagara (Shah 1968)
whereas the horse is identified only at Hathab
and Nagara.
From the presence of sawn antlers of
sambar (Cervus), chital (Axis axis), and bone
tools it is inferred that bone working was

Fig. 12: Molluscan shell fragment of Chicoreus ramosus
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Table 3: Animal taxon identified at a few Early Historic Sites in Gujarat
Species/Sites
Bos indicus
Bubalus bubalis
Capra hircus
Ovis aries
Sus domesticus
Equus caballus
Equus asinus
Canis familaris
Camel
B.tragocamelus
Cervus duvauceli
Deer
Axis axis
Axis porcinus
Cheetah
Varanus sp.
H.edwardsi
Bandicota indica
Rattus rattus
Fowl Gallus gallus
Liseemys
Fish

DV
+
+?
+
-

JK
+
+
+
+
+
+
+
+
+
+
-

NR I
+
+
+
+
+
+
+
+
+
+
+
-

NR II
+
+
+
+
+
+
+
+
+
+
+
+
+
-

NR III
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

DT
+
+
+
+
+
+
+
+
+
+
-

(+) Present and (-) absent
(Abbreviation: DV- Devnimori (Shah 1966), JK – Jokha (Shah 1971), NR – Nagara (Shah 1968) NR (c)
– Nagara period I 6-5th century B.C.E , NR (d) – Nagara period II 4-3rd century BCE. NR (e) – period
III early Common Era, DT – Dhatva

carried out on the discarded bones obtained
from post meat extraction. Similar sawn antlers
are reported from Nagara (Shah 1968) and
Somanth (Neha 2015). Shell working activities
were identified at Hathab from the presence
of both excavated shell bangles and sawn
shell fragments of the large marine gastropod
Turbinella pyrum. Of interest here is a charred
shell fragment of the marine gastropod Chicorus
ramosus which was commonly used during the
Harappan period for making ladles and bangles
but has never been reported from Early Historic
or Historic contexts. Surface collection revealed
T. pyrum shell columella, intricately carved, and
plain bangle fragments (personal observation).
Since Turbinella pyrum is not found in the Gulf
of Khambat it had to be procured from the Gulf
of Kachchh. However in the absence of studies

concerning both the shell and bone objects
from Hathab, very little is known about aspects
related to their manufacture.
To conclude, the faunal study has not
only helped understand Hathab’s animal based
subsistence economy, past faunal diversity but
has also provided a few insights into animal
utilization in Gujarat during the Early Historic
period.
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Abstract
The archaeological site of Vadnagar (23° 47’ N; 72° 39’ E) is located in tbe Mehsana district of Gujarat. The presence of
Early Historic period ceramics (Red Polished Ware) at Vadnagar were first reported by S.R. Rao in 1952. Recent excavations
at the site by the Directorate of Archaeology, Gujarat State revealed five major periods at the site. The present paper deals
with faunal remains recovered from the first period (formative stage of the settlement) at the site. The faunal assemblage
analyzed from this period revealed the evidence of 18 species of animal comprising 10 species of mammal, one species
of bird, one reptile, and five species of molluscan shell.

Introduction
Archaeological research in the region of Gujarat
started much before the present boundary of
the state was defined. Not only has this region
been extensively explored, it is also rich in terms
of the number of excavated sites. While a large
number of these investigations focus mainly on
Harappan sites and the Harappan Civilization
in general, the region has also brought to light
valuable data related to the Early Historic
period. However, in spite of the large number of
excavations of early historic sites, precious little
is known about the animal-based subsistence
pattern of this period.. Therefore, there was
an urgent need to study faunal material from
one of the recently excavated early historic
sites to comprehend the nature of animalbased subsistence activities during the Early
Historic period in Gujarat. Vadnagar is one such
important site that has thrown valuable light on
the nature of Early Historic period in Gujarat.

on a sequence of three cultural periods: Period
I (characterized by the absence of Red Polished
Ware), Period II (characterized by the presence
of a large quantity of Red Polished Ware) and
Period III (Medieval) (Subbarao and Mehta
1955). However, this small level excavation did
not throw any light on the nature of settlement
planning and growth. Therefore, the Directorate
of Archaeology, Gujarat State decided to
undertake further excavations at the site in
order to understand the true historical character
of this ancient town. These excavations started
in the year 2006. Study and analysis of the
cultural material recovered during this recent
excavation at Vadnagar allowed the excavators
to identify the following five major periods at
the site:

The Site of Vadnagar
The site of Vadnagar (23° 47’ N; 72° 39’ E)
is located in the Mehsana district of Gujarat
(Fig. 1). The site has been known by various
names such as Anartapura, Anandapur,
Chamatkarpur, Skandpur, and Nagaraka.
through different periods of its history. The
presence of Early Historic period ceramics (Red
Polished Ware) at Vadnagar was reported by
S.R. Rao in 1952. In 1953, the Department
of Archaeology, M.S. University of Baroda
conducted a small excavation that shed light

3) Re-planned town with burnt brick
fortification (1st century CE to 11th century
CE)

1) Formative stage of the settlement (pre 3rd
century BCE)
2) First fortified settlement (3rd century BCE
to 1st century BCE)

4) Modification in internal planning (12th
century CE to 17th century CE)
5) Period of present town planning (18th
century CE to date)
Each of the above-mentioned five periods can
be further divided into sub-periods on the basis
of coins, seals and sealing, inscriptions, various
types of objects of different materials, brick
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Fig. 1: Map showing the site of Vadnagar in Gujarat

construction, ceramic industry, and availability
of contemporaneous foreign objects or their
influence on local material.

fragments (both large and small) were carefully
collected. After removing adhering soil at the
site itself, the bones were packed, labeled, and
housed at a storage facility at Vadnagar. The
present faunal analysis was done at Vadnagar
during a visit in 2012-13.

The present paper is based on the faunal
material recovered from the formative phase of
the settlement (pre 3rd century BC). During this
period, Vadnagar was without a fortification.
Among the antiquities recovered from this
period, mention may be made of punch marked
coins, a small copper ring, bone points, glass
beads, and terracotta objects. This period also
revealed the evidence of a fragmentary crucible
with a vitrified surface containing speckles of
iron.

In the first step of analysis, animal
skeletal fragments from each collection
(archaeological context/unit) were classified
into broader groups such as bones of axial (ribs,
vertebrae, and skull) and appendicular bones
(bones of limbs). Clason’s (1972) method of
counting the specimens was used in which
ancient fragments of a single skeletal element
(whenever recognized) were treated as one
single entity. Securely identifying a specimen
is crucial to archaeozoological interpretations.
Identification of the animal bones recovered
from Vadnagar was achieved primarily through

Identification, Recording and Analytical
Methods
The site of Vadnagar revealed a large number of
animal skeletal fragments. All of these skeletal
203
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the use of basic distinguishing markers
(unpublished) derived from the comprehensive
reference collection of animals skeletons
housed at the Deccan College Archaeozoology
Laboratory. All specimens were assigned to
the most specific taxonomic category that was
possible within the limitations of observable
morphological variations and the available
reference collections. When necessary, help
was taken from published distinguishing keys,
e.g. Adams and Crabtree (2008), France (2009),
Higham (1975), Hillson (1986), Miguad (1989)
and Schmid (1972) for general identification;
Gupta et al. (1987, 1990), Higham (1968),
Joglekar et al. (1994) and Olsen (1960) for
finer differentiation among the cattle, buffalo,
and nilgai; Boessneck (1969), Prummel and
Frisch (1986), Zeder and Pillar (2010) for
identification of bones of sheep and goat; and
Pawankar and Thomas (2001) for identification
of the blackbuck (Antilope cervicapra). Foetal
elements were identified with the assistance
of the work published by Amorosi (1989)
and Prummel (1987a, 1987b, 1988, 1989).
These osteological keys were valuable aids for
identifying specimens to the family or genus
level; however, bones were assigned to a
particular species or genus only when all other
possible species and genera had been ruled
out on the basis of morphology and size.

‘medium-sized mammals’, and ‘small-sized
mammals’. In listing the terminology of the fish
skeletal elements, the following sources were
consulted: Wheeler and Jones (1989), Casteel
(1976), Rojo (1991), and Lyman (1994).
Remains of other animals like birds and reptiles
were often broken beyond identification. While
it was possible to identify one species of bird
and one species of reptile, in most cases the
remains of birds and reptiles were categorized
as ‘general reptile’ and ‘general bird’. Some
bones belonging to amphibians have also been
recovered from the site. These bones have
been recorded as ‘general amphibians’ only.
In case of molluscan shell identification, help
was taken from published works of Subba Rao
(1989) and Apte (1998). The bone fragments
that could not be identified were termed as the
unidentified fragments (UF) and were further
categorized into three different types. The
fragments which were smaller than 0.5 cm
were recorded as the ‘very small unidentified
fragments’ (UF-VS), those between 0.5 and 2
cm were recorded as the ‘small unidentified
fragments’ (UF-S), those between 2 and 5 cm
were recorded as the ‘medium unidentified
fragments’ (UF-M), and those longer than 5
cm were recorded as the ‘large unidentified
fragments’ (UF-L).
After specific identifications of bones
into identifiable and unidentifiable groups, the
details of every skeletal element were recorded
individually on the identification sheets. The
records were documented in the manner as
enumerated below:

Distinguishing the bones and teeth of
closely related species like cattle (Bos indicus)
and buffalo (Bubalus bubalis); goat (Capra
hircus) and sheep (Ovis aries) is the most
enduring and most challenging methodological
issue in archaeozoology. These closely related
species are commonly found together in
Indian archaeozoological assemblage. In
addition, as domestic animals, these species
are generally well represented in more recent
archaeological assemblages. Furthermore, it
is difficult to assign a particular species if the
bone is highly fragmented, or the distinguishing
markers are absent. Therefore, broad-level
groups like Bos/Bubalus, and Capra/Ovis were
created. The shaft fragments of long bones,
fragments of ribs, most vertebrae, sternum
and sesamoids were not identified to the
species level. These fragments were classified
into broad groups like ‘large-sized mammals’,

1. Registration number
2. Stratigraphic units: trench, quadrant, lot
number, layer and depth
3. Species/Taxon
4. Name of the skeletal element/tooth
5. Portion of the skeletal element: complete/
proximal/distal/indeterminate
6. Side of the skeletal element: right/left/
indeterminate/non-relevant
7. State of fusion for long bones: fused/
unfused/just fused/non-relevant
8. Tooth wear stages (wherever possible)
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animal bones belonging to different taxonomic
categories can be quantified. These methods
are the Number of Identified Specimens (NISP),
the Minimum Number of Individuals (MNI), and
the Weight Method. The NISP method was used
for the present work. It is the most basic method
and involves simply counting/tallying the
number of bones or bone fragments that may
be assigned to a particular taxonomic category.
This has been the most widely used method to
report vertebrate remains. Since NISP values
are a simple count of skeletal fragments, these
values can be added across analytical units.
Another advantage of using NISP values is that
it allows analysts to compare old faunal reports
which were just a list of identified specimens.

9. Sex determination (wherever possible)
10. Weight of skeletal elements in grams
11. Recording signatures of both pre- and postdepositional factors:
a. Cut/chop marks
b. Charring (charred, completely charred,
calcined)
c. Signatures of traction
d. Gnawing marks (rodent gnawing,
carnivore gnawing)
e. Human teeth marks
f. Tool or modified bone
g. Ornament
h. Pathology
i. Signatures of trampling, rolling and root
etching
j. Porous
k. Later intrusion

The NISP counting units adopted in
this work were divided into two categories:
rough counts (or rough NISP), and diagnostic
counts (or diagnostic NISP) (largely following
Chase’s (2007) work. Rough counts are those
specimens that can be attributed only to a
rough body area such as vertebrae, ribs, long
bones, etc., and gross-taxonomic size-class
such as large sized mammals, medium sized
mammals, etc. On the other hand, diagnostic
counts are those that can be attributed to
more specific taxonomic categories and to
more specific skeletal elements such as the
epiphyseal ends of long bones, mandible, horn
core, scapula, atlas, axis, tarsal bones, and
phalanges.

This data was then manually fed into a format
known as DCPBON for computer based
data processing. This format was developed
at Deccan College Computer Centre for
Archaeology by the second author (Joglekar
1991: appendix A). After study, the animal
skeletal fragments were carefully restored
back to their respective packets.
In addition to the identification of bones,
the application of quantitative methods is also
a basic necessity in archaeozoological studies.
Quantification of faunal remains includes
expressing the relative richness in faunal
remains from particular proveniences. It also
includes assessing the relative abundance
of particular taxa (or other categories such
as skeletal element), estimating the absolute
nutritional value of resources, and assessing
the changes in the characteristic of a particular
population through time. There are three primary
methods by which the relative proportions of

Areas Studied
Excavations at Vadnagar were carried out at
seven different locations. Of these, three were
within the fortified town and four outside the
fortified town. The present study analysed
faunal remains from three difference locations
(Table 1). These three locations (GKL1, DMT
and PSN), within the fortified area were studied
since they provided good stratigraphical

Table 1: Contextual details of the faunal material taken up for present study
Areas
Ghaskol Darwaza Area (GKL1)
Durgamata Temple Area (DMT)
Khari Kui (Primary School-3)
Area (PSN)

Trenches
AI/II, AI/IV, AII/I, AII/II, BI/IV and BII/I
AII/I, AII/II
XAIV/II
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Layers (Cultural Contexts)
19-25 (5th/4th century BC to 3rd century BC)
29 (pre 3rd century BC)
40 to 44 (5th/4th century BC to 3rd century
BC)
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contexts for the reconstruction of the complete
cultural sequence of the site.

1. Ghaskol Darwaza Area (GKL1)
An area measuring about 30 m x 25 m was
excavated near the Ghaskol Darwaza (Gate).
Archaeological remains from this area indicate
that regular human occupation in this part
of the town began before 3rd century BCE. A
total of 360 animal skeletal fragments were
examined from this formative stage of the
settlement. Out of these 360 animal skeletal
fragments, it was possible to identify 291
fragments (80.83%). The presence of such a
high numbers of identifiable bones suggests
that the bone fragments were well preserved
during this phase. Fig. 2 shows a summary of
identification from this phase.

Species Identified
The faunal assemblage analyzed from three
different localities at Vadnagar for the present
report have revealed a total of 18 species of
animals comprising 11 species of mammals,
one species of bird, one reptile, and five species
of molluscan shells. The site also revealed
the remains of pigs which were difficult to
identify either as domestic or wild. These were
recorded as pig bones. The formative phase
of the settlement at Vadnagar also revealed a
number of equid bones. These bones were also
difficult to identify beyond the species level and
were recorded as equid bones.

Of 291 animal bones which were identified
from this phase, 188 were identified as rough
NISP counts. These rough NISP counts include
three bones of pigs, one bone of equid, and
one bone of an unidentifiable fish. In addition,
111 skeletal fragments were identified as
large-sized mammals, 69 as medium-sized
mammals, and three as small-sized mammals.

1. Cow/Ox (Bos indicus)
2. Buffalo (Bubalus bubalis)
3. Goat (Capra hircus)
4. Sheep (Ovis aries)
5. Dog (Canis familiaris)

The diagnostic counts are dominated by
skeletal elements of domestic animals. Among
the domestic animals, bones of sheep and
goats outnumber the bones of other domestic
animals (Table 2). Goat (Capra hircus) appear
in the assemblage in the form of two bones:
two proximal portions of femur (Fig. 3). Both
of these bones were devoid of any marks
and comprised 1.94% of the total number of
diagnostic counts. Sheep (Ovis aries) was
present in the form of a single bone. This was a
distal fragment of a scapula and accounted for
0.97% to the total number of diagnostic counts.

6. Nilgai (Boselaphus tragocamelus)
7. Sambar (Cervus unicolor)
8. Blackbuck (Antilope cervicapra)
9. Indian hare (Lepus negricollis)
10. Porcupine (Hystrix indica)
11. Common rat (Rattus rattus)
12. Partridge (Francolinus sp.)
13. Soft-shell turtle (Chitra indica)
14. Conch shell (Turbinella pyrum)
15. Fresh water bivalve (Lamellidens sp.)
16. Clam shell (Anadara sp.)
17. Cowry shell (Cypraea sp.)
18. Marine bivalve (Paphia sp.)
Taxonomical and anatomical representation
of different animals in different areas
As mentioned, analysis of the faunal remains
was taken up from three different areas, located
in different parts of the present fortified town. It
was done with an aim to sample different areas
of the site. A detailed description of the material
from these different areas is given below.

Fig. 2: Chart showing summary of identification from
GKLI
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Table 2: Summary of Identified specimens during Phase I (Ghaskol Darwaza Area)
Species
Diagnostic NISP Counts
Bos indicus (Cattle)
Bubalus bubalis (Buffalo)
Bos/Bubalus (Cattle/Buffalo)
Capra hircus (Goat)
Ovis aries (Sheep)
Capra/Ovis (Goat/Sheep)
Canis familiaris (Dog)
Cervus unicolor (Sambar)
Antilope cervicapra (Blackbuck)
Lepus nigricollis (Indian Hare)
Hystrix indica (Porcupine)
Total
Rough NISP Counts
General pig bones
Equid bones
Large-sized mammals
Medium-sized mammals
Small-sized mammals
General fish bones
Total

NISP

%

Weight

%

25
2
19
2
1
39
1
1
4
8
1
103

24.27
1.94
18.45
1.94
0.97
37.86
0.97
0.97
3.88
7.77
0.97
100.00

588.60
156.90
331.80
14.60
2.90
210.60
4.40
19.10
58.90
16.00
2.80
1406.60

41.85
11.15
23.59
1.04
0.21
14.97
0.31
1.36
4.19
1.14
0.20
100.00

3
1
111
69
3
1
188

1.60
0.53
59.04
36.70
1.60
0.53
100.00

25.90
39.40
1068.30
190.30
5.50
0.70
1330.10

1.95
2.96
80.32
14.31
0.41
0.05
100.00

cut marks, only two have thrown light on the
evidence of charring. This charring seems to be
accidental.
After sheep and goats, the next important
animal in the subsistence economy of this
phase were cattle (Bos indicus). A total of 25
skeletal fragments of this animal were recorded
from this phase (Fig. 4). These fragments
accounted for 24.27% of the total number of
diagnostic counts. While both meat bearing
and non-meat bearing skeletal elements were
present in the assemblage, the number of non-

Fig. 3: Proximal portions of femur of goat

In a number of cases, it was not possible to
identify the skeletal fragment either as goat or
sheep and such fragments were recorded as
goat/sheep (Capra/Ovis) category. A total of
39 bones of this category were recovered from
this phase. These fragments were represented
by the presence of both axial and appendicular
bones and contributed a significant 37.86% to
the total diagnostic counts. While a number of
these fragments also revealed the presence of

Fig. 4: Astragalus and tibia of cattle
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meat bearing bones was relatively more than
meat bearing bones. Three skeletal elements
of cattle revealed evidence of cut marks. One
astragalus showed evidence of partial charring
and three bones revealed evidence of complete
charring.
The assemblage of this phase also
brought to light two skeletal elements of buffalo
(Bubalus bubalis) (1.94%) namely a complete
centrotarsal and an isolated mandibular molar.
None of these bones showed any evidence of
human activity. In addition to the recorded cattle
and buffalo bones, a number of ambiguous
bovid remains were classified as cattle/buffalo
(Bos/Bubalus). A total of 19 bones of this
category were recorded from this phase. These
bones accounted for a significant 18.45% of the
total number of diagnostic counts and include
isolated teeth, pelvic fragments, proximal
fragments of humerus, scapulae, metapodials,
and tarsal bones. Evidence of cut marks were
noticed on three bones. The condition of one
proximal portion of humerus found was porous,
perhaps due to prolonged exposure to water.

Fig. 5: Bones of Indian Hare

number of animal skeletal elements recovered
from the first phase at this area is very low,
the excavated assemblage in this area has not
only thrown valuable light on the initial stages
of the settlement at Vadnagar but also on the
development and internal expansion of the
town. A detailed account of the animal skeletal
fragments examined from the formative stage
of the settlement in Durgamata Temple Area is
given below (Fig. 6).
A very small number of animal skeletal
fragments were recovered from phase I in
Durgamata Temple Area. A total of 17 animal
bones were examined from this phase, of which
it was possible to identify six bones (35.29%)
(Fig. 6, Table 3). Among the six identifiable
bones, three were identified as diagnostic NISP
counts and three as the rough NISP counts.
The rough NISP counts category includes two
bones of large-size mammals and one bone
of a medium-sized mammal. The diagnostic

Dog, another domestic mammal,
appeared in the assemblage in the form of
q complete cervical vertebra, devoid of any
marks.
Turning our attention to wild mammals,
we find that four species of wild mammals
were present during this phase. Sambar
(Cervus unicolor) was present in the form of
one bone only: proximal portion of a right-sided
calcanium. There were four bones of blackbuck
(Antilope cervicapra). These bones were two
distal fragments of humerus, one proximal
fragment of femur and one distal fragment
of tibia. Cut marks were noticed on both the
fragments of humerus. Indian hare (Lepus
negricollis) was present in the form of eight
skeletal elements (Fig. 5). While one vertebra
of a fish was recorded from the assemblage,
no remains of either birds or reptiles were
recovered from this phase.

Table 3: Summary of Identified specimens
during Phase I (Durgamata Temple Area)
Species
NISP
% Weight
%
Diagnostic NISP Counts
Bos indicus
3 100.00 121.70 100.00
(Cattle)
Total
3 100.00 121.70 100.00
Rough NISP Counts
Large-sized
2 66.67
17.30
85.22
mammals
Medium-sized
1 33.33
3.00
14.78
mammals
Total
3 100.00 20.30 100.00

2. Durgamata Temple Area (DMT)
Durgamata Temple Area is located about 230
m east of Ghaskol Darwaza Area. Two trenches
at this location were excavated. While the
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Fig. 6: Chart showing the summary of identification form
DMT

NISP counts include three bones belonging
to cattle (Bos indicus). These bones were two
distal fragments of humerus and one proximal
portion of a third phalanx (Table 3). None of
these bones revealed any evidence of human
activity. The unidentified fragments in this
assemblage were represented by small and
very small-sized category only.

Fig. 8: Cranial fragment of a pig

A total of 2963 animal skeletal fragments
were examined from this phase, of which it was
possible to identify 893 skeletal fragments
(30.13%). The level of identification was low

and may be attributed to the higher level of
fragmentation of animal bones. Almost 50%
of the skeletal fragments recovered from
this phase were recorded as very small-sized
unidentified fragments (Fig. 7). This shows the
fragmented nature of the skeletal elements
recovered from this phase. The identifiable
fragments of this phase can be divided into
two types: diagnostic NISP counts and rough
NISP counts. The rough NISP counts include
bones belonging to mammalian fauna in the
form of four bones of general pigs (Fig. 8), four
bones of equids, one bone of carnivore (Fig.
9), 332 bones of large-sized mammals, 294
bones of medium-sized mammals, and 21
bones of small-sized mammals. A number of
bones belonging to the category of large-sized
mammals had evidence of cut marks (Fig.
10). Additionally, the rough NISP counts also

Fig. 7: Chart showing the summary of identification form
Primary School 3 Area

Fig. 9: Mandible of a carnivore

3. Khari Kui (Primary School-3) Area
A large open area located in the south-central
part of the town was also excavated. This area
is locally known as Khari Kui (Primary School-3)
Area. This area lies about 80 m north of the
Durgamata Temple Area. A total of six trenches
(each measuring 10 m x 10 m) were excavated
here. The animal skeletal fragments examined
from Khari Kui (Primary School-3) Area belong
to two phases. A detailed account of the
remains from the first phase is given below.
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Fig. 10: A rib fragment showing the evidence of cut marks

Fig. 11: Bird bones

Table 4: Summary of Identified specimens during Phase I Khari Kui (Primary School-3) Area
Species
Diagnostic NISP Counts
Bos indicus (Cattle)
Bubalus bubalis (Buffalo)
Bos/Bubalus (Cattle/Buffalo)
Capra/Ovis (Goat/Sheep)
Canis familiaris (Dog)
Boselaphus tragocamelus (Nilgai)
Cervus unicolor (Sambar)
Antilope cervicapra (Blackbuck)
Lepus nigricollis (Indian Hare)
Rattus rattus (Rat)
Francolinus sp. (Partridge)
Chitra indica (Soft-shell Turtle)
Cypraea sp. (Cowry Shell)
Anadara sp. (Clam Shell)
Lamellidens sp. (Fresh Water Bivalve)
Paphia sp. (Marine Bivalve)
Turbinella pyrum (Conch Shell)
Total
Rough NISP Counts
General pig bones
Equid bones
Carnivore bones
Large-sized mammals
Medium-sized mammals
Small-sized mammals
General bird bones
General reptile bones
General fish bones
General amphibian bones
Total

NISP

%

Weight

%

79
1
23
65
2
1
3
11
3
2
3
1
1
2
4
1
12
214

36.92
0.47
10.75
30.37
0.93
0.47
1.40
5.14
1.40
0.93
1.40
0.47
0.47
0.93
1.87
0.47
5.61
100.00

2425
19.8
463.50
440.80
15.6
20.90
61.50
56.80
3.70
1.30
0.50
15.8
0.6
0.5
3.4
0.8
46.5
3577

67.79
0.55
12.96
12.32
0.44
0.58
1.72
1.59
0.10
0.04
0.01
0.44
0.02
0.01
0.10
0.02
1.30
100.00

4
4
1
332
294
21
17
3
1
2
679

0.59
0.59
0.15
48.90
43.30
3.09
2.50
0.44
0.15
0.29
100.00

17.2
41.20
11.50
3092.17
652.93
27.10
24.2
3.1
1
1.2
3871.6

0.44
1.06
0.30
79.87
16.86
0.70
0.63
0.08
0.03
0.03
100.00
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include the bones of non-mammalian fauna
such as birds (n=17) (Fig. 11), reptiles (n=3),
fish (n=1), and amphibians (n=2). The presence
of amphibians (two vertebrae of unidentified
species) among the non-mammalian fauna is
a noteworthy discovery from this phase. The
remains of amphibians have not been reported
from any of the Early Historic sites in Gujarat.
It is possible that these may represent some
sort of accidental inclusion. Nonetheless, their
representation in the assemblage is significant.

and Karanpura. However, the exact function of
such specimens is still not properly understood
and these specimens have been interpreted in
various ways.
This phase also brought to light one
skeletal element of buffalo (Bubalus bubalis)
in the form of a complete second isolated
maxillary molar of the right side (VNR490). This
tooth was devoid of any marks. In addition,
a total of 23 bones were recorded as those
generally belonging to cattle/buffalo (Bos/
Bubalus) as clear morphological features to
identify them either as cattle or buffalo were
not present. However, a majority of these may
belong to cattle as only one skeletal element
of buffalo was recorded within the assemblage.
These skeletal fragments include isolated teeth,
pelvic fragments, carpals, metapodials, and
proximal portions of some of the long bones.
These bones comprise 10.75% of the total
number of diagnostic counts. Cut marks were
noticed on two different pelvic fragments. No
other evidence of human activity was recorded
among these bones.

The diagnostic NISP counts of this phase
were dominated by the skeletal elements
of cattle (Bos indicus). A total of 79 skeletal
fragments of this animal were recorded from
this phase which marks a significant 36.92%
of the total number of diagnostic counts.
These skeletal elements include both axial
and appendicular elements (Fig. 12). The
most common elements represented include
both proximal and distal extremities of long
bones, isolated teeth, both pelvic and scapulae
fragments, both mandibular and maxillary
fragments, carpals and tarsals, metapodials
and phalanges. A total of 12 fragments
of cattle bore cut marks. Three fragments
revealed partial charring which may be related
to roasting activities. An astragalus specimen
(VNR439) appears to have been used for some
unknown purposes. It was ground from all sides
and had smooth surfaces. It is important to
note here that the occurrence of such astragalli
specimens in archaeological assemblages
is a common phenomenon. This is not only
true for Indian contexts but also for some of
the archaeological sites around the world. In
India, such specimens have been reported
from Harappan sites like Kanmer, Rakhigarhi,

The next important animals in the
subsistence economy of the people in this
phase were sheep and goats. While not a single
bone was recorded as either sheep or goat, a
total of 65 skeletal fragments were recorded
as goat/sheep (Capra/Ovis). These bones
form a significant 30.37% of the total number
of diagnostic NISP counts. Both axial and
appendicular bones were present. However,
a closer look reveals that the number of nonmeat bearing bones was much more than the
meat-bearing bones. It seems that animals
were butchered here and supplied to other
parts of the site. Six of the Capra/Ovis skeletal
fragments have cut marks; two of which
revealed the evidence of partial charring while
the condition of one was completely charred
when recovered. Gnawing by carnivores was
evident on one fragment (distal fragment of
a humerus). This carnivore seems to be a
felid as the gnawing marks were in the form
of puncture marks, which is a characteristic
feature of felid gnawing. Canis familiaris or dog
was the other domestic mammal which was
present in the archaeological assemblage. It

Fig. 12: Bones of cattle
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Fig. 13: Teeth of dog
Fig. 14: Bones of blackbuck

was represented in the form of two teeth (Fig.
13). These elements accounted for 0.93% of
the total number of diagnostic counts and did
not reveal any evidence of human activity.

These fragments were two proximal portions of
tibia and one distal fragment of scapula. None
of these fragments showed any sign of bone
modification. Rattus rattus was represented by
two bones (0.93%). These bones were proximal
portions of the femur and tibia.

There were a total of five wild mammalian
species present in the skeletal assemblage.
These were nilgai (Boselaphus tragocamelus),
sambar (Cervus unicolor), blackbuck (Antilope
cervicapra), Indian hare (Lepus negricollis), and
common house rat (Rattus rattus). The presence
of Nilgai was evidenced by a single bone
(0.47%) that was a proximal fragment of a tibia
devoid of any marks. There were three bones
of sambar (1.40%), which included a complete
metacarpal bone (VNR430), one complete
second phalanx (VNR458), and one complete
calcaneum (VNR475). The metacarpal and
calcaneum weren’t fused and appear to belong
to a young animal. Blackbuck was represented
by 11 bones contributing a significant 5.14% to
the animal-based subsistence activities at the
site (Fig. 14). The skeletal elements include
complete phalanges (all three types: first,
second, and third), complete calcaneum, distal
portions of long bones, and an isolated tooth.
No evidence of human activity either in the form
of cut marks or in the form of charring marks
were noticed in any of these bones. Indian
hare was representedby three bones (1.40%).

One species of bird, one species of reptile,
and five species of molluscs were among
the non-mammalian assemblage. A total of
three bones of the partridge (Francolinus
sp.) species of bird were recovered from the
assemblage, which accounted for 1.40% of
the total number of diagnostic counts. These
bones include proximal and distal fragments
of a femur (probably belonging to the same
skeletal element) and one complete caracoid
bone. The only reptile which was present in
the assemblage was a soft-shell turtle (Chitra
indica). It was present in the form of one fragment
of carapace contributing only 0.43% to the total
number of diagnostic counts. It is important to
note here that while carapace fragments have
been recovered from all the contextual units,
no other skeletal element was recorded from
the site of Vadnagar. The molluscan species of
the assemblage are represented by Cypraea
sp., Anadara sp., Lamellidens sp., Paphia sp.,
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phases, the bones of these animals outnumber
the bones of cattle, indicating their increasing
importance during the Early Historic period.
The present data, however, does not allow us
to postulate the nature of secondary product
utilization of these animals. It is possible that
secondary products of these animals may also
have been used at the site. It is clear that these
animals were an important part of the diet of
the people at the site. A number of cut and
chop marks were recorded on a number of
bones belonging to these animals.
Buffalo and dog were the other domestic
animals present in the skeletal assemblage
recovered from the formative stage of the
settlement at Vadnagar. While it seems that
buffalo meat was eaten at the site, it may
have also been exploited for other secondary
products. No evidence of human activities
were noticed on the bones of buffalo nor on the
skeletal elements of dog.

Fig. 15: Conch shell

and Turbinella pyrum. While together these
species constitute a significant 9.35% of the
diagnostic NISP counts, Turbinella pyrum alone
accounts for 5.61% (n=12) of the total number
of diagnostic counts. This shell seems to have
been used for making ornaments such as
bangles and beads. The fragments of this shell
recovered from Vadnagar clearly indicate some
sort of industrial activity related to shells at the
site (Fig. 15).

While the site also bore evidence of wild
mammals, the proportion of these animals to
the domestic ones is very low. The important
hunted wild mammals were sambar, blackbuck,
porcupine, and Indian hare. These animals
may have been occasionally hunted and
supplemented the diet of the people. The people
also hunted birds to supplement their diet as
evidenced through the remains of partridge
bones at the site. While a few fish bones have
also been recovered, it does not seem that
fish contributed greatly to the subsistence
activities at the site. The inhabitants at the site
also exploited a variety of molluscan shells.
Some of these shells seem to have been used
for making both bangles and beads. In fact, it
seems that some sort of craft activity centred
on the Turbinella pyrum species was going on
at the site. Both finished and waste products
were recorded within the skeletal assemblage.
Some of the fragments revealed various stages
of bangle production activity at the site.

Conclusions
As in the other protohistoric and historic
cultures of India, humped Indian cattle (Bos
indicus) are the dominant species at Vadnagar.
These were not only killed for meat but may
have also helped early populations in a number
of ways. Secondary products of cattle like
milk, hide, and dung are economically very
valuable and may have been utilized at the site.
Additionally, cattle may have been used both
for transportation, and agricultural operations.
While modifications related to pathology
caused by the use of animals for such activities
were not systematically recorded in this study,
some bones revealed features suggesting that
the animals were used for traction. Although
cattle were certainly important animals at the
site, the bones of sheep and goats also formed
an important component of the site’s skeletal
assemblage. In fact, in some of the later
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Abstract
The chemical and physical properties of natural materials, when combined in novel configurations or treated through
processes such as fire, provide scope for humans to develop new and distinct substances. The sophisticated use of
composite materials by ancient people (including concrete, plaster, and glass) enabled greater creativity in art, a greater
range of architectural forms, and a more rapid production of daily-use goods. Composite materials also can be highly costeffective as they are amenable to techniques such as molding that enables the production of novel shapes, and can make
use of discarded materials as an efficient form of recycling. This paper examines the use of a composite process that
was developed by ancient people to mimic solid stone at the ancient city of Sisupalgarh and its satellite town of Talapada
during the Early Historic period (3rd century BCE-4th century CE) in eastern India.

Introduction
The first human artefacts were made from
durable materials directly derived from nature
such as stone, wood, and bone. In many cases,
those materials were used just as they were
found to assist in tasks related to acquiring
food or providing shelter. Simple modifications
subsequently enabled people to enhance
the inherent properties of those materials,
such as the removal of rough cortex to make
a sharpened stone tool, the shaping of wood
to straighten a tree limb for architectural
construction, or applying friction to make a
sharpened bone point. After a long period
in which materials were simply used “as-is”
from nature, our ancestors began to create
tools and other objects by combining one type
of material with another. Stones were hafted
onto twigs to make axes and adzes; bone
needles were used to join together sinew
and leather; and sharp blades were encased
into wooden handles. These composite tools
became a hallmark of the Upper Palaeolithic
age, an era that also saw the development
of non-utilitarian items such as beads that
constitute evidence for social interaction and
trade (Stiner 2014).
The next significant shift in the human
use of the natural world came through the
combination of materials to make entirely new
creations. The earliest such transformations
would have been through the process of

cooking, which physically alters foods and
creates new flavors when ingredients are
combined to make stews, soup and gravy. The
finished products of cuisine often involves many
steps of input including chopping, grinding,
mixing, and heating such that the final product
is distinct from any of the initial ingredients.
The cooking pots that were essential to this
process of cooking were themselves the result
of a process of combinatorial experimentation
in which clay was mixed with water and with
different kinds of temper. Other composite
materials were later developed: tin and copper
were smelted together to make bronze, and
shells were transformed into powder through
firing and then mixed with water to produce
plaster.
Composite materials such as bronze
and plaster represented the advent of new
human-made substances that enabled people
to stretch their material repertoire and provide
new opportunities for technological change
and innovation (see Schiffer 2011). Composite
materials also afford opportunities for creativity
and innovation through the creation of different
“recipes” for similar-looking products (e.g.
Miller 2008) and through further innovations
such as molding that accelerate the production
and consumption processes (Smith 2015). In
contrast to the relatively static parameters of
wholly natural materials, the human capacity
for combinatorial manufacturing facilitates a
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visible once the cement surface is “finished”
and the consumer is unaware of the proportions
of aggregate to cement in the finished product.
The use of composite processes also can
transform low-value or discarded items into
high-value items through recycling, as in the
case of lime-slaking from shells discarded after
food consumption.

continual opportunity for experimentation and
novelty.
Composites provide a particularly distinct
mode of expression when used in architecture,
as seen in archaeological cases worldwide. In
some regions, the development of composite
materials enabled new structural forms to be
envisioned and built, such as the apartment
buildings and artificial harbors of the Roman
Empire that were constructed with cement
(Lechtman and Hobbs 1986). In other regions,
the use of composite materials enabled people
to scale up the size of existing architectural
forms into larger monumental structures,
as seen in the pre-Columbian pyramids of
the ancient city of Teotihuacan in Mexico
(Cowgill 2015). In addition to their practical
advantages, composite materials such as lime
plaster also enabled new forms of architectural
aesthetics in which the bright white colour and
smooth texture of human-made constructions
presented a stark contrast to the rough surfaces
and muted earth tones of the natural world.

Composite materials in South Asia
Archaeological sites in the Indian subcontinent
provide ample evidence of the development
of composite products. Clay composites such
as pottery, mudbrick and pisé were part and
parcel of Neolithic lifestyles starting as early as
the eighth millennium BCE (Hazarika 2013). By
the mid-third millennium BCE, there is evidence
for lime plaster in pre-Harappan levels at
Kalibangan (Thapar 1975); the subsequent
development of urbanization in the Harappan
period was accompanied by the manufacture
of other composites including bronze (Park and
Shinde 2014) and faience (Miller 2008). By the
mid-second millennium BCE, glass was added
to the repertoire of composites made and used
in the subcontinent (Kanungo 2004).

Composite materials have other attractive
properties in addition to allowing for creativity,
experimentation and the expression of
individual prowess. Composites can be made of
relatively cheap and widely-available materials,
transformed into finished products through the
application of human labor. One particularly
good example is the use of three of the earth’s
most abundant materials (water, clay, and
organic fuel) for the production of pottery which
can be done in an almost unlimited number
of shapes according to the skill of the potter.
Similarly, glass is a composite that is made
of easily-available materials (sand, soda, and
lime) that can be transformed into items with
unique properties such as transparent vessels
as well as mass-produced goods such as glass
beads.

The Early Historic cities of the Indian
subcontinent were thus developed at a time
when all of the major composite materials
known from South Asia had already come into
existence. The presence of cities as diverse
locales of economic, social and political
activities provided the opportunity for people to
intensify their use of composite materials, and
also provided the opportunity for continued
innovation in composite materials. In the case
study below, we identify the use of one such
composite material in the form of “artificial”
stone that was made from laterite waste
products and used in the construction of
monumental public architecture.

Composite creations also can blend
more-valuable materials with less-valuable
materials to increase volume at low cost; for
example, cement is mixed with aggregate
(stones or gravel) that increases volume,
provides stability to the mixture as it dries, and
mitigates unwanted fracture patterns (Chen
and Liu 2004). The aggregate is no longer

Excavations at Sisupalgarh and Talapada
For the past decade, a joint research project
has been carried out between Deccan College
and the University of California, Los Angeles
to investigate the urbanized landscapes of
the coastal Odisha region. Following on the
pioneering work of Prof. B.B. Lal in the region
(Lal 1949, 1991), fieldwork has been carried
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out at the urban site of Sisupalgarh (Smith
2005; Mohanty and Smith 2008), the townsized settlement of Talapada (Mohanty,
Smith and Matney 2014), and the villagesized settlement of Ostapur (Figs. 1 and 2).
These efforts have been integrated with other
projects in the region, including excavations at
the Neolithic site of Harirajpur, the Neolithic
site of Golbai Sasan (Mohanty et al. 2012-13),
and surveys of additional Neolithic and Early
Historic sites (Behera 2013). The integration
of information from these projects provides
the opportunity to compare the architectural,

artefactual and environmental components of
the regional transition to urbanism.
In their architecture, the ancient
inhabitants of Sisupalgarh and Talapada made
use of a variety of naturally-available building
materials. The landscape of Odisha’s coastal
zone is characterized by a laterite substrate with
occasional outcrops of sandstone. Sisupalgarh
is located in an alluvial area one kilometer
away from a laterite upland that rises gently to
the west, with the nearest sandstone outcrop
four kilometers away at the site of Dhauli.
Talapada is similarly located in a landscape

Fig. 1: Sisupalgarh, Talapada and Ostapur in Odisha

Fig. 2: Areas of investigation at Sisupalgarh (left) and Talapada (right)
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Fig. 3: Laterite quarry, Khorda District, Odisha

of alternating laterite outcrops and alluvial
soil, with sandstone available within a fifteen
kilometer radius of the site.
The predominant construction stone in
the region, even today, is laterite. Laterite is
a leached, chemically weathered soil that is
found only in tropical environments, and which
is naturally compacted into a matrix that can
be easily cut into blocks that further harden
when exposed to the sun (Tarbuck and Lutgens
1999; Fig. 3).

Fig. 4: Laterite block trimming, with small Crumbs and
debris resulting underfoot

In the course of both natural weathering
and human activities such as quarrying and
stone trimming, laterite disaggregates into
smaller component nodules measuring from
0.1 to 4 cm in size that can be characterized as
laterite “gravel” (Fig. 4). The use of laterite as
a construction material had already begun by
the Neolithic period in eastern India, as seen at
sites such as Ostapur where laterite gravel had
been pounded into floor layers measuring 1-3
cm in thickness.

northern gateway of the site. In contrast to the
abundance of laterite blocks, sandstone was
almost never utilized as construction material.
In addition to the use of solid stone,
excavations at Sisupalgarh revealed the use
of composite materials in both the habitation
areas and the monumental architecture. In
the habitation area adjacent to the northern
rampart (Operation 3), one 20 cm fragment of
conglomerate was revealed to consist of small
laterite gravel combined with lime.

By the time of the development of
Sisupalgarh in the mid-first millennium BCE,
ancient people had perfected the art of
quarrying laterite into slabs over one meter in
length. Laterite blocks were used both as upright
placements for the creation of circular and
linear features, as well as in house foundations
and for the construction of formal gateway
structures (Lal 1949; Mohanty and Smith
2008; Fig. 5). At the site of Talapada, laterite
blocks were similarly used for the construction
of structures within the rampart and in the

In the area of the monolithic pillars,
there was a lime-plaster floor that included
thousands of quartzite river pebbles and that
was visible both in the excavations and on the
exposed western edge of the pillar mound.
Subsequent investigations have assessed the
means by which lime was likely to have been
produced for the plaster, with the potential for
lime manufacturing and trade to have been
undertaken on the Indian Ocean coast at a
218
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Fig. 5: Laterite stone features at Sisupalgarh (clockwise from top left: westernmost north gateway
excavations in 2009; northernmost west gateway excavated by B.B. Lal in 1948, view from exterior
of settlement; same gateway view from interior of settlement; pillars; tank with stone steps)

minimum distance of 45 km from Sisupalgarh
(Thakuria 2012).

the site of Sisupalgarh in the form of monolithic
pillars in the central portion of the site, there
was no prior evidence of laterite blocks as thin
as 4 cm or carved with a bend in the middle, as
such pieces would have been very challenging
to remove from a quarry and transport given
the brittle nature of laterite.

At Sisupalgarh, excavations in Operation
3 also revealed areas of very dense stone
material that when encountered during
excavation appeared to be solid laterite.
When sectioned, however, this material was
found to vary between 4-18 cm in thickness,
and often too thin to have been a quarried
slab of brittle laterite. At the same time, the
material was too dense to be the accidental byproduct of compacted laterite gravel, or of the
decomposition of nearby blocks. Excavation of
the material was challenging because it was
very difficult to discern whether the gravelly
material that was encountered was indeed a
solid laterite block. While there was evidence
for large continuous blocks of solid laterite at

At Talapada, the excavation of the
northern monumental gateway (Operation
5) provided the opportunity to investigate
the puzzling phenomenon of what we had
described as “artificial laterite” at Sisupalgarh:
extremely compacted matrix that had all of
the physical qualities of laterite and could
be broken apart into irregular chunks in the
same way as a laterite block. At Talapada the
shape of the material clearly indicated that it
had been handled in a flowing state as a part
219
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We conducted an experiment with the
fragments as follows. An irregularly shaped
chunk of “laterite” measuring 12 x 16 x 8 cm
and weighing 1272 gr. was brought in from
the excavation of the Operation 5 area. This
material was weighed and photographed, and
then immersed in a bucket of water. The mass
immediately began to bubble as it released air,
and over the subsequent 24 hours dissolved
into a mass of silt interspersed with laterite
gravel ranging from 0.2 to 3 cm in size (Fig. 7).
Discussion
The experimental treatment of what appeared
to be a solid mass of stone from the gateway
area of Talapada revealed that it was instead
a human-made composite of laterite gravels
mixed with earth and clay. The experiment
provided an important insight about the creativity
and strategy involved in the construction of
architecture over time, and the importance
of urban settlements in the development of
new architectural concepts. Neolithic and
Chalcolithic settlements have only perishable
architecture as indicated by the presence of
floors and postholes. Permanent architecture
made with stone or stone foundations was
distinct to the development of cities in the
region, and signaled a shift in the way that

Fig. 6: Feature T6 in the northern gateway at Talapada

of the construction process. In the northern
gateway, the curvilinear feature T-6 was over 6
m in length and served as a bund or retaining
wall against the earthen core of the rampart
(Fig. 6). It had all of the visible qualities of
stone but without any seams, and presented
a well-articulated curve that showed no sights
of chinking, joins, or gaps. Our interest in this
structure was compounded by the recovery
of several irregularly-shaped pieces of what
appeared to be stone up to about 30 x 30 cm in
size interspersed with bricks and laterite blocks
of the fallen fill of the gateway.

Fig. 7: Experiment with “artificial laterite” and outcome
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integral part of the architectural experience of
town and urban dwellers.

people created the built environment not
only from naturally-available materials, but
through the manufacturing of composite
materials that extended the architectural
repertoire.

Composite materials enabled ancient
peoples to supplement the repertoire of natural
materials to satisfy aesthetic, technological,
and practical needs. Although attention often
is drawn to composite materials that have a
high intrinsic and display value (such as metals
or terracotta), the research at Sisupalgarh and
Talapada illustrates that composite materials
have a significant role in everyday life and were
utilized as a practical, cost-effective response to
both household and civic needs. At Sisupalgarh,
the majority of the plaster encountered was
in the area of the central monumental pillars
and the “artificial laterite” was found in the
site’s encircling rampart; at Talapada the
“artificial laterite” was encountered in the
area of the monumental stone gateway. All
of these monumental constructions were
organized at the civic level as their size and
distinctiveness were beyond the capacity of
individuals to develop at the household level.
These configurations suggest that innovation
may have been particularly sought out for
collective endeavors, illustrating the capacity
of population centers to serve as zones of
technological innovation for the purposes of
civic development.

The use of composite materials such
as plaster and “artificial” laterite enabled
people to create new aesthetics in both form
and appearance. The use of plaster provided
an altogether new type of appearance as a
stark white substance that could be applied to
buildings and floors.
The use of “artificial” laterite could be
used to make new shapes, but it also enabled
builders to re-use readily available waste
materials. The laterite crumbs that resulted
from the trimming of stone blocks would have
been plentifully available; in some cases the
resultant composite could be used to make
new forms such as the curvilinear shape at
Talapada, or utilized in place of solid laterite as
appears to have been the case at Sisupalgarh.
Similar processes of reuse and recycling of
waste materials are seen in the reuse of broken
materials for wall foundations and pavements
at Sisupalgarh, and in the use of broken
fragments to make “brick jelly” floors at other
Early Historic sites.
Composite materials are the result of a
sophisticated understanding of the chemical
and physical properties of unrelated materials
that can be combined into new, humanmade forms. As seen from the archaeological
investigation of Early Historic sites in Odisha,
ancient peoples’ decisions about the use of
composite materials came as the result of a
variety of considerations including the desire
for distinction in monumental architecture and
the availability of waste products in the form of
laterite trimmings that could be utilized to make
composite construction materials. The result
was an “artificial” laterite that had all of the
same visual and physical properties as stone,
but was perhaps more expedient to make and
use. The use of this composite material was
not extensive, but its presence in more than
one site in the urbanizing landscape of Early
Historic Odisha suggests that the concept was
widely known and that composites formed an
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Abstract
The paper intends to examine the Black-and-Red ware (BRW) culture of Indo-Gangetic divide region and upper GangaYamuna valleys in light of recent findings at the Abhaipur excavation. The main objectives are to discuss various issues
related to the culture, to understand lifestyle and technological knowhow of the people and to build a ceramic-stratum.
The excavation at Abhaipur has unravelled a habitation deposit of about 40-90 cm having BRW culture in all the trenches.
The upper layer of this culture, however, witnessed gradual introduction of painted grey pottery and is may be, therefore,
called a ‘Transitional phase’.

Introduction
The Black-and-Red ware culture (henceforth
BRW culture) has been named after the
pottery type of the same name that occurs
in the preceding stratum of the Painted Grey
ware culture (henceforth PGW culture) and
continues along with the latter culture in the
Indo-Gangetic divide region and upper GangaYamuna valleys. BRW culture, if we may call
it so, virtually covered the entire subcontinent
and played a crucial role in the development of
early Iron Age cultures of northern India and in
other parts as well. In other words, it bridged
the gap between the ‘first urbanization’ and
the ‘second urbanization’ in the Ganga valley.
If not the progenitor of PGW culture, which
is yet to be ascertained, it created a suitable
cultural milieu for the latter to flourish. Despite
playing a pivotal role in shaping the early Iron
Age culture in the Indian sub-continent, the
BRW culture has received lukewarm attention
from archaeologists per se and is yet to be
studied in its entirety. The present paper
delves into various problems related to BRW
culture, endeavours to understand lifestyle
and technological knowhow of the people, and
builds a ceramic-stratum.
Black-and-Red ware was reported as an
associated pottery of PGW culture in northern
Rajasthan (Ghosh 1952); Ganga-Yamuna
valleys (Lal 1954-55); districts of Haryana
bordering Rajasthan such as Fatehabad
and Hissar (IAR 1967-68: 20-22); and
Kat-Palon, Nagar, etc., in the Sutlej valley,

district Jalandhar, Punjab (Dikshit 1967).
Subsequently, in the beginning of the 1970s,
excavations at Atranjikhera, district Etah,
U.P. (Gaur 1981) and Noh, district Bharatpur,
Rajasthan (IAR 1963-64; 1964-65; 1965-66;
1966-67; 1978-79; 1979-80; 1980-81; 198182; 1982-83) brought to light an independent
stratum of BRW culture that immediately
preceded the PGW culture. This culture was
later discovered at Jakhera in district Etah, U.P.
(Sahi 1978; IAR 1974-75; 1975-76), Jodhpura
in district Jaipur, Rajasthan (IAR 1958-59;
1972-73), and some other sites including
Abhaipur in district Pilibhit, U.P. (Mishra and
Arora 2006, IAR 2005-06). The excavations
at Abhaipur have unravelled a thick habitation
deposit of BRW culture ranging about 40cm to
90cm. It is important to note that there was a
gradual introduction of Painted Grey pottery
in to the BRW culture, which may be called a
‘Transitional phase’. A similar situation was
noted earlier at Jakhera, which the excavator
called proto-PGW. Surprisingly, unlike the
above-mentioned sites, the BRW culture at
Abhaipur has yielded a large number of painted
Black-and-Red potteries. This pottery has been
reported to be plain per se at all the sites in the
study region apart from period IIA at Jakhera. At
Atranjikhera, a tiny potsherd (Fig.39, no.II/PD3) was identified as a painted Black-and-Red
ware. Nonetheless, Aharian ‘affinity of a remote
nature’ in the cultural deposits was observed at
Atranjikhera (Gaur 1983, pp.79, 120-21).
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at Singh Bhagwanpur and Salaura in district
Ropar, Chhat in district Patiala and Panipat in
district Karnal, Punjab). Nonetheless, here we
are concerned only with the BRW culture.

Distribution of BRW Culture
On the basis of available evidence, the IndoGangetic divide region and upper GangaYamuna valleys can be divided into two probable
regions of interaction. (1) A distinct horizon of
BRW culture underlying the PGW culture, or
continuation of the ceramic along with the PGW
culture are reported from northern and eastern
Rajasthan, western Haryana, Sutlej valley and
eastern Punjab, and western Uttar Pradesh.
(2) Interestingly, Black-and-Red ware has not
been reported so far in major parts of Haryana
and Punjab, Himachal and Jammu Kashmir
region. In the former region (with BRW culture),
the sites are reported in four combinations
in terms of their cultural association: (a) late
Harappa culture followed by PGW culture (as
at Sardargarh-3 near Suratgarh in district
Hanumangarh and Chak 86 in district Bikaner,
Rajasthan (Ghosh 1952); Hulas in district
Saharanpur and Alamgirpur in district Meerut,
U.P. (IAR 1978-79; 1979-80; 1980-81; 198182; 1982-83)), (b) OCW culture followed
by BRW and PGW cultures (as at Jodhpura
in district Jaipur, Noh in district Bharatpur,
Rajasthan; Atranjikhera and Jakhera in district
Etah, Abhaipur in district Pilibhit, U.P.), (c)
OCW culture followed by PGW culture (as at
Hastinapura in district Meerut and Ahichhatra in
district Bareilly, U.P.; Bhorgarh in Delhi) and (d)
PGW culture as the first settlers (as at Sunari in
district Jhunjhunu and Bairat in district Jaipur,
Rajasthan; Autha in district Gurgaon, Haryana;
Khalaua in district Agra, Mathura in district
Mathura, Allahapur in district Ghaziabad and
Gokalpur near Bareilly city in district Bareilly,
UP). A cultural hiatus is ubiquitous at all sites
following the late Harappa and OCW culture or
before the beginning of BRW or PGW cultures.
In the latter region (without BRW culture), PGW
sites are found (e) preceded by late Harappa
culture (as noted at Ropar in District Ropar
and Kotla Nihang in district Ambala, Punjab;
Daulatpur in district Kurukshetra, Haryana
and Mandoli in Delhi), (f) inter-locking with late
Harappa (as noted at Bhagwanpura in district
Kurukshetra, Dadheri and Sanghol in district
Ludhiana, Katpalon in district Jullundhar,
Punjab and Manda in district Jammu, JK) or
(g) independently on natural soil (as reported

Previous Studies
The excavations at Ahichhatra and Hastinapura
did not yield any evidence of BRW culture.
However, after the discovery of this culture
at Atranjikhera, the presence of Black-andRed ware in profusion has been claimed at
Sardarnagar, 15 km west of Suratgarh in the
Saraswati valley, particularly in the lower level.
“Unfortunately no attempt was made at that time
to understand the stratigraphical relationship
between the two wares which were clubbed
together” (Pande 1977: 56). At Atranjikhera,
BRW culture was exposed in an area of 400 m2
in the excavation of ARJ-4. A layer of 15 to 50 cm
thickness was sandwiched between the OCW
and PGW horizons. The habitational deposit
was homogeneous and brownish in colour.
Regular habitation with evidence of bricks,
hearths and mud floor made of yellowish silt
were found. No structure was unearthed. The
bricks were handmade and burnt. Apart from
ceramics, three carnelian beads, a shell bead,
four objects of copper, a ring of three beads,
broken bone comb, fragment of a pestle, and
cores and flakes of semiprecious stones such
as quartzite, chalcedony, agate and carnelian
were found. No iron object was found. Besides,
35 pottery discs with uneven or ground circular
edge, some having perforation in the centre,
were also collected.
The ceramics of Atranjikhera have been
classified into three types, namely Black-andRed ware, Black-slipped ware, and Red ware.
A detailed analysis of ceramics based on a
morphological study of vessel forms has been
put forward in the report (Gaur 1983). Some
excerpts are given below.
The Black-and-Red ware is found in two
fabrics: fine and coarse. The fine Black-and-Red
ware is black inside and brownish chocolate
colour on the outside. The black colour varies
from lustrous bright to rough dull. The brown
outer colour also varied in tone. Apart from a
tiny sherd, which bears a white painted line,
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use of wattle-and-daub houses. Postholes
and an oval hearth were also noted. The
important antiquities in this period were bone
arrowheads (barbed, tanged and decorated
with incised circlets), barrel beads of jasper
and pottery discs. In the subsequent period (IIA
Transitional period), important events noticed
were the introduction of a few PGW sherds and
a tradition of painted pottery. Black painted
Red slipped and Black-and-Red wares were
found. The motifs were largely linear. Large
sized lids or pot-rests and terracotta human
figurines were found. A circular plan of a wattleand-daub house, a copper bangle, stone and
terracotta balls, terracotta beads, two combs,
arrowheads and points of bone, and a large
number of pottery discs and wheels were major
finds of this period. Iron was represented by a
lone rod (Sahi 1978; IAR 1974-75, 1975-76).

the ware is unpainted. The vessels in this ware
are thin, well-burnt, and wheel made. Bowls
dominate the repertoire; basins and dishes
are also found. The coarse Black-and-Red
ware comprises only handmade vases with
out-turned, featureless rims, and carinated
or straight or concave necks. These are black
inside and brown outside. The inner side bears
scratch marks. The black portion is confined to
the outer rim and sometimes towards the base.
Some vases are greyish in colour. Burnishing is
noted on the upper portions of some vessels
while the lower parts are rough and gritty.
Incised strokes are noted on the neck of some
vases. Black slipped ware comprises bowls and
dishes. It is made of fine fabric and is turned
on a fast wheel. The black slipped surface is
burnished. The Red ware is found in slipped
and unslipped varieties. The vessels are wheel
made, which consist vases, storage jars, bowls,
dishes, basins, lids, platters, and miniature
pots.

Tripathi (1984) has critically discussed
the nature of BRW culture of the Ganga-Yamuna
doab and Indo-Gangetic divide region and its
probable relation with the PGW culture of the
region. She has overruled the ‘idea of a single
culture for the ware’ and has emphasised on
several ‘local phenomena’ for its development.
Based on available evidence and dates, a west
to east movement of these people, from Lothal
to Ahar to the northern Rajasthan, has been
proposed by her.

The site of Noh, district Bharatpur,
Rajasthan was excavated by the Department
of Archaeology and Museums, Rajasthan and
the University of California under the direction
of R.C. Agrawal in 1963-64 (IAR 1963-64) and
followed by V. Kumar in 1964-65 (IAR 196465). Period II, a one metre thick cultural deposit,
was identified as BRW culture. Black-and-Red
ware was collected along with Black slipped
ware and coarse Red ware. The Black-and-Red
ware was unpainted and was represented by
bowls and dishes (IAR 1963-64).

The origin of BRW culture in the study
region has been explained variously by scholars.
Some have asserted its relation with the Ahar
culture (Gaur 1997; Srivastava 1969) of southeastern Rajasthan while others have pointed to
the middle Ganga valley (Dikshit 1969) for its
origin. Gupta (1969) has suggested movement
of BRW people from Rajasthan and Ahar through
Chambal to Yamuna, Kausambi, Prahladpur,
etc., and from Eran along the Vindhyas to the
eastern parts of the country. Srivastava (1969)
traces the earliest movement of this culture
to the upper Ganga valley, and from there
through Yamuna and its tributaries to eastern
Rajasthan. Agrawal (1967-68) suggested
two waves of movement based on ecological
factors and dates: “one goes to the north which
deflects from western doab to spread into east
Punjab and the second goes to West Bengal

The site of Jakhera, locally known as
Kusak, is situated on the left bank of the
Kalinadi about 16km upstream of Atranjikhera.
The site was excavated under the direction of
M.D.N. Sahi in 1974 and continued for three
seasons. Period I belonged to the BRW culture,
Period IIA belonged to a Transitional Phase
from BRW to PGW culture, and Period IIB was
the PGW period. Period I is comparable to
Period II of Atranjikhera. The ceramic repertoire
in this period is constituted by all plain wares,
such as Black-and-Red, Black slipped, coarse
Red and some fragments of burnished Grey
ware. A number of mud floors and lots of
reed impressed burnt clay clods indicate

225

Rethinking the Past: A Tribute to Professor V.N. Misra

via Central India, Bihar and U.P.” There is also
an unsubstantiated hypothesis that proclaims
BRW culture is the progenitor of PGW culture
(Gaur 1994). Regarding the occurrence of
painted Black-and-Red ware in association with
PGW culture, Agarwal considers the pottery as
‘a product of PGW culture’ (Agarwal 1994: 76).

Excavations at the Site of Abhaipur
The ancient site, popularly known as “AbhaipurChena-Naktikhera”, is located one kilometre
west of the village Abhaipur and about 1.5 km
west of the river Deoha. It is roughly 35 km (by
road) east of Bareilly city on the way to Bisalpur
(tehsil). The site is situated amid a vast tract
of agricultural land and can be approached
from the village through a cart-track. The site
spreads over an area of 350 m x 260 m (8.75
hectare). However, now only 130 m x 90 m
area (1.17 hectare) is found partially preserved
where investigations have been carried out.
The Department of Ancient History and Culture,
M.J.P. Rohilkhand University, under the
supervision of Prof. U.P. Arora and the present
author carried out its maiden excavation at the
site in three alternate seasons 2001-02, 200304 and 2005-06. Most of the trenches were
either completely or partially dug down to the
natural level. Although there were no structural
evidences, a number of floor levels were noted
in all the trenches.

Authors of BRW culture have been
related to the Aryan tribe (Yadu and Turvas)
who migrated from the Gujarat region through
Rajasthan (Sinha 1960). Gaur disagreed
that the authors of this culture belonged to
Aryan groups. Referring to the findings from
Atranjikhera, he argued that ‘BRW people did
not belong to Sapta-Sindhava region and their
cultural complex does not reflect the Vedic
Culture’ and hence they could belong to one of
the ‘non-Aryan tribes’ (Gaur 1983: 121).
The Problems and Scope of the Present Study
The scope of present paper is wide and varied
as noted below, although further research is
essential to answer some of the questions.
1.

A continuous cultural sequence of BRW
and PGW cultures has unfolded at
Abhaipur, which may unravel the mystery
of gradual introduction of painted Grey
ware into the region north of river Ganga.

2.

Hence, a holistic picture of BRW culture
including an in-depth study of ceramic
assemblage is desideratum to resolve
the problem of origin of BRW and PGW
cultures.

3.

The presence of plain and painted Blackand-Red ware at different sites has to be
explained. Do they represent two different
groups of people in different time and
space?

4.

Did the BRW culture exist in the upper
Ganga valley prior to the advent of late
Harappans? Can the chronology of BRW
culture be stretched back to that of the
late Harappa culture or vice versa?

5.

When exactly did the BRW culture
disappear? Did it survive under the guise
of any other culture, and were some of its
traits were carried forward by subsequent
cultures?

Stratigraphy and Cultural Sequence
About 2.5 m (below datum) of habitational
deposit divided into five distinct layers was
found in the main trenches (E3 and F3) in the
southeastern side. The corresponding layers
in both the trenches were similar in nature
in terms of their composition and cultural
association barring slight differences in the
thicknesses and some local activities. For
example, a thick sterile layer of black soil was
found separating layers 2 and 3 belonging to
PGW periods in the F3 trench. Layer 4, in the
main trenches, was devoid of PGW. Evidences
of black soil deposits were also noted in the
trial trench E12. Layers 4 and 5 in this trench
represented a continuous BRW culture. Layers
5 and 6, very thin layers, have yielded rolled, redeposited sherds of Ochre-coloured ware (OCW)
along with pieces of ochre. In the northern
part of site, the stratigraphy was more or less
identical. Layer 3 represented the BRW culture
in trenches AX9, AX13, AX14, BX13 and BX14.
A few pieces of ochre and Ochre-coloured ware
were noted in layer 4. The matrix of layer 4 was
almost identical with the underlying virgin layer
(5), which, however, was devoid of cultural
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Fig. 1: Location Map of Abhaipur, tehsil Bisalpur, District Pilibhit, UP

materials. Painted Grey pottery was introduced
gradually in all the trenches (Fig. 1: Location
Map of Abhaipur, Figs. 2 and 3: Stratigraphy
and Culture Sequence; Mishra and Arora 2006;
Mishra 2010).

Painted Grey ware (PGW) and Period-IV:
Northern Black-polished ware (NBPW) in
their stratigraphic order, only BRW and PGW
cultures were substantially documented during
the excavations. While the habitational area of
OCW culture remained elusive at the site, the
evidence for NBPW culture was meagre. The
reason being a temple complex was built up on
the top of mound while the rest of it was almost

Although evidences of four cultural
periods were unravelled at this site, namely
Period-I: Ochre-coloured ware (OCW), PeriodII: Black-and-Red ware (BRW), Period-III:
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Nature of Black-and-Red ware Culture
The BRW culture deposit at Abhaipur, depending
on the nature of habitation, was formed by
different layers at different localities of the site,
such as layer 3 in the northern side, layer 4 in
trenches E3 and F3, layers 4 and 5 in trenches
E7 and E12 in eastern side and layers 8, 9 and
10 in trench B7. The layers of BRW culture were
compact, homogeneous and formed of weakly
pedogenized clayey silt with high moisture
level. Some percentages of fine sand were
noted in some layers. The colour of soil was
dark yellowish brown in a damp condition and
light yellow in dry condition. The thickness of
the deposit varied from 40cm to 90cm or more.
The deposit was generally found undisturbed.
In the eastern side of site (trenches E3 and F3),
the layer gradually descended down towards
the east from a higher level at the west. Some
disturbances were noticed in the lower level
of trench E3. Similar situation was also noted
in the trench F3. In this trench, the layer was
found sloping down to the north-western corner
from all sides. Perhaps rain gullies were formed
due to erosion of the natural landscape which
were filled up by the people of BRW culture.

Fig. 2: Stratigraphy and Culture Sequence (Trench E3)
(Northern section)

Habitational deposit of this culture capped
the deposit of OCW culture in all the trenches.
Other than some incomplete mud walls, remains
of burnt wattle-and-daub structures and burnt
floors no complete residential structures were
unearthed from the excavations. A partial
hearth and a number of burnt patches or thin
ashy deposits were found from trenches E3 and
F3. Some charred fish bones were collected
from these ashy-burnt patches. Presence of
burnt brickbats is conspicuous. These were
well burnt and under no circumstance can be
considered later intrusions. This is because
the brickbats of PGW period and the sizes and
quality of bricks of NBPW period are different
from that of this period.
Fig. 3: Stratigraphy and Culture Sequence (Trench E3)
(Western section)

Flora and Fauna
Like the site of Atranjikhera (Gaur 1983),
Abhaipur has also yielded evidence for
cultivation of rice (Oryza sativa) and barley
(Hordeum vulgare) in this period (Fig. 4).
Besides, urd (Phaeolus mungo) and unidentified
legume fragments were also noted. Apart from

brought under cultivation, virtually restricting
the investigation to the eastern margin of the
site.
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bones, charred fish bones and nails, perhaps
of birds, and turtle shells have been collected
from this period. A total of 20 species of animals
were identified which included domesticated,
wild and aquatic animals. There are 30 charred
bone fragments of wild animals and cattle/
buffalo collected, out of which 14 are completely
charred. A number of bone fragments bear
marks of cutting and butchering, e.g., ulna
of buffalo, ischium of spotted deer, ulna of
mongoose and scapula of nilgai, etc. There are
some bones of male spotted deer, nilgai and
cattle/buffalo on which gnawing and puncture
marks of canines are noted.
The faunal assemblage of the BRW period
has shown a clear dominance of domestic
animals, which formed virtually three-forth of
the identified specimens. The percentage of
cattle and buffalo bones (68%) is more than
the sheep/goats (9%). However, the number of
buffaloes is comparatively less than cattle. The
age estimation of cattle bones has divulged
that the young as old as of 12 to 15 months
and adult of 24 to 36 months were culled
for consumption in this period. A fragment of
an equid rib was recovered from Trench B7
(layer 9) that may belong to an ass or horse,
however, the fragment does not show any
sign of modification related to food processing
activities.

Fig. 4: BRW Culture – Floral Remains, Abhaipur

these, evidence of jujube fruit-stone (Ziziphus
mauritaina) was found. The charred grains
were collected from trench E3 (NE), layer-4 at
a depth of 1.21 m and layers 5 and 4 of trench
E7 (Mishra 2010: 246).

In comparison to that of Abhaipur, the
faunal assemblage of Atranjikhera was very
small, which constituted only seven species
including bony fish and lissemys. Among
domesticated animals, cattle, buffalos, sheep
and dog were noted. Barasingha (swamp deer)
was the only wild game in the assemblage
(Gaur 1983: 469).

At Abhaipur the layers corresponding to
the BRW period have yielded good quantity of
faunal remains. Along with bones of mammals,
antlers (Fig. 5), horn core, reptile bones, bird

Several wild animal species (>20%) were
hunted for consumption. These include nilgai,
sambar, spotted deer, barking deer, blackbuck,
gazelle, porcupine, and mongoose. Most of the
bones show marks of butchering, cutting and
charring. In most cases, non-meat bearing
parts such as carpals, tarsals, small bones,
and mandibles were not found. In addition to
a species of catfish (Wallago atta), two more
freshwater fish species, Cirrhinus mrigala
(mrigal) and Laubuca laubuca (barb), are found

Fig. 5: BRW Culture: Antler, Abhaipur
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Table 1: Number of identified animal bone fragments from the BRW culture contexts
Layer
Trenches
Bos indicus
Bos/Bubalus
Bubalus bubalis
Capra hircus
Ovis aries
Capra/Ovis
Boselaphus tragocamelus
Cervus unicolor
Axis axis
Muntiacus muntjak
Antilope cervicapra
Gazella bennetti
Herpestes edwardsii
Hystrix indica
Rattus rattus
Equus sp.
Lepus nigricollis
Wallago atta
Cirrhinus mrigala
Laubuca laubuca
Pila globosa
Total

Cattle
Cattle/Buffalo
Buffalo
Goat
Sheep
Goat/Sheep
Nilgai
Sambar
Spotted Deer
Barking deer
Blackbuck
Gazelle
Mongoose
Porcupine
Rat
Horse/ass
Hare
Catfish
Mrigal
Barb
Shell
20

4
E3+F3+E7+E12
25
81
3
1
1
15
4
2
7
2
2
0
4
0
6
0
6
1
1
2
1
164

which were roasted and consumed during this
period (Joglekar et al. 2016).

8
B7
3
5
0
0
0
1
1
0
0
2
1
1
0
0
0
0
0
0
0
0
0
14

9
B7
3
8
0
0
0
5
0
0
0
0
0
0
0
1
1
1
2
0
0
0
0
21

10
B7
8
9
2
0
0
0
0
0
1
0
0
2
0
0
0
0
0
2
0
0
0
24

4. Black-coated painted
ware
5. Coarse Red ware

Ceramic Assemblage (Fig. 6)
The ceramic assemblage has been broadly
divided into two groups, fine and coarse1. In
total there are five types of wares. The fine group
constitutes all but the coarse Red ware. The
coarse Red ware comprises at least three subtypes. There are some miscellaneous potteries,
which are either represented by a small
quantity and hence could not be considered
as types or are ceramics of other periods/
cultures. The following types are identified in
the assemblage.
1. Black-and-Red ware
2. Black-slipped ware
3. Red-slipped ware
1

5
E7+E12
5
18
1
0
0
0
0
0
1
0
0
0
0
2
1
0
0
0
0
0
0
28

Total

%

44
121
6
1
1
21
5
2
9
4
3
3
4
3
8
1
8
3
1
2
1
251

17.5
48.2
2.39
0.4
0.4
8.36
1.99
0.79
3.58
1.59
1.19
1.19
1.59
1.19
3.18
0.4
3.18
1.19
0.4
0.79
0.4
99.9

Red-slipped

In addition, painted Grey ware, plain Grey ware
and perforated potteries were collected from
the upper level of layer-3.
Black-and-Red ware: Black-and-Red ware is
the second largest in the ceramic assemblage
of BRW culture and shares 20.34% of the total
pottery. The ware is wheel made and is noted in
different fabrics. The outer surface is generally
bright or dull red in colour and burnished.
Another type has soapy, medium fabric and
a brownish or brownish black outer surface.
Except for the last one, all other sub-types are
more or less painted.
A new variety of pottery is found
characterized by red outer and ashy grey inner
surfaces (Grey-and-Red) or red at the outer
upper portion and the rest outer bottom portion

A preliminary pottery report has been published
earlier (Arora et al. 2001-02:122-130; Mishra 2010).
This is for the first time a detailed report is given
here.
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Fig. 6: Ceramics of BRW culture

while the entire inner side is ashy grey in
colour (Munsell colour chart – 10YR between
5 and 6, Grey). The ware is painted in red and/
or black either on the outer, inner or both
surfaces. It is made of fine paste, potted on

wheel and well-fired. The fabric is sturdy and
metallic. The core is ashy grey in colour. This
pottery continues along with the classical
Black-and-Red ware and through the Painted
Grey ware cultures.
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•

some of these are painted in black and the
fabric differs from that of Black-slipped ware.
Also the slip in case of the latter tends to peel
off the surface in most cases while Black-andRed ware does not show such trait. Most of the
potsherds have grey cores; however, some are
partially red towards the outer periphery of the
section. This has been one of the identifying
characteristics of Black-and-Red ware from
that of Red-slipped ware. Different forms of
bowls, dishes, basins and occasionally small
pots are noted in this ware.

Surface Colours:
Outer: red, dull red, reddish brown,
orange, black, grey (Munsel colour: weak
red-2.5YR-4/2, 5/6; 10R, between 6/6
(light red) and 5/6 (red) and dark grey10YR-4/1)
Inner: grey, reddish grey, black, chocolate,
orange, black and red in patches, (Munsel
colour: weak red: 2.5YR-5/4 and dark
grey: 10YR-4/1; red: 10R, 5/6)

•

Paintings: Paintings are made on one
or both surfaces of the vessels in black,
light red, orange and buff colours on base
colours of black, grey and red-grey. Some
potsherds are painted in red that has
turned blackish or greyish on the black
surfaces. Some black potsherds are
painted in black colour, which are faintly
visible due to slight tonal variation in the
slip and paint colours. These could have
been actually painted in red colour, which
turned black after firing like the ones
described above with red paintings that
have turned black on the black surfaces.

•

Motifs: The motifs are linear, such as
groups of vertical lines, oblique strokes or
arcs. In some cases, only the impressions
of paintings are observed. The thickness
of painted lines (brush) ranges from two
to 2.5 mm and three to four millimetres.

•

Thickness of potsherds: two to five
millimetres

Bowl: Bowls have thin cross-sections and
are wheel made. These are convex-sided or
carinated, open-mouthed and made of fine,
sturdy or soapy fabrics. Generally bowls have
thin, simple, everted featureless rims with
tapering or rounded lips. The outer surface
colour is dull red or red or grey, and greyish red,
grey or black on the inner surface. Paintings are
made in black and buff on one or both surfaces.
The bottom portion is greyish in colour. Bowls
constitute 63 percent of Black-and-Red ware.
Big, open-mouthed, deep, convex-sided
bowls with featureless, rudimentary rims and
everted, tapering lips are painted in black
on either side with oblique (outer) or vertical
strokes (inner, very faint). Another variant
is a medium-sized, deep, convex-sided bowl
with simple, featureless, round-tipped rim. Its
surface colour is grey. The rim tip on either side
is painted in black colour and the outer surface
with vertical parallel strokes in black colour.
Deep carinated bowls with vertical or straight
sides, featureless, simple, tapering tipped rims
are also noted. The carination is at the bottom
or base. The bottom is brownish in colour and
rest of the outer and inner portions are black in
colour. The bowl is unpainted but a mild ridge or
cordon is made on the outer side and a groove
in the inner side.

Gradually the painted potsherds attenuate in
number with the increase in the plain Blackand-Red ware.
The fabric of Black-and-Red ware is
generally medium fine to slightly coarse,
metallic and sturdy or soapy; presence of
a number of fabrics in every lot indicates
involvement of different households or potter
communities. Some typical Black-and-Red
ware fragments with outer dull red and inner
dark black burnished surfaces are present.
Tonal variation in the surface colours of the
vessels is observed. The red portion is blotchy
grey-red or brownish in colour. The upper parts
of bowls, which are black in colour, sometimes
look as similar as Black-slipped ware. However,

The smaller bowls are black in the inner
and outer upper portions. The bottom is dull red
or brownish in colour while bigger hemispherical
or open-mouthed bowls have black interiors
and black bottoms or bases. The outer upper
portion is sometimes dull red or brownish in
colour. These were probably stacked up in
an inverted position one above the other* in
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fabric of this ware is medium fine to fine, soapy
or sturdy, and metallic. The vessels are wheelturned and have a burnished, dark glossy black
surface. The slip is thin, applied on either side
through which the striation marks are visible.
However, in most cases the slip is found
rubbed off the surface and the rim tips. The
core is greyish and sometimes light brownish.
Thickness of the potsherds varies from two to
five millimetres (medium or moderately thick),
bowls having thinner cross-sections.

the kiln. The inner and base portions, which
remained covered, turned black.
The rim diameter of bowls varies from as
small as five to 22 cm, and the internal height
ranges from four to eight centimetres. The ratio
of the rim diameter to the internal height is
invariably less than 3:4. There are few basins
which can be identified through morphometric
analysis. The rim diameter and internal height
of these ranges respectively from 24 to 42 cm
and 7.5 to 15 cm. The ratio of which, however,
falls within that of bowls. These are identified
by their distinct sizes, stylistic and formal
characteristics.

Bowls (58%), dishes (42%) and a few
basins constitute the repertoire of Black-slipped
ware. The dishes are plano-convex-sided with
simple, featureless, slightly inverted and roundtipped rims. The bowls are medium-sized, have
straight or convex profile, simple, featureless,
everted or slightly inverted, tapering tipped
rims. At times, a mild ridge or three finely
incised grooves are noted on the outer surface
of bowls.

Dish: Dishes are medium in thickness (>2 mm
and ≤ 5 mm) and have a medium to very fine,
metallic and sturdy fabric. These were initially
made on wheel and subsequently dabbed
to make the base flat or sagger. Dishes have
a greyish, stony core and have a blotchy red/
black colour surface; sometimes the outer
black and inner brownish colour or the outer
red and inner brownish colours are noted.
Paintings in black and orange or red colours
are made on the base of the inner sides. Dishes
are found in a number of sizes and forms such
as – (1) Dish with plano-convex profile, simple
featureless, slightly inverted rim with tapering
tip and painted on both sides; (2) Convex-sided
dish with simple, tapering, everted rim, painted
in black or buff colour on both sides or on the
inner side; and (3) Carinated dish painted
occasionally on the outer bases. The motifs are
groups of oblique, vertical or horizontal strokes.
The tip of the rim is usually painted with a thick
black line covering either side. The thickness
of painted lines is two millimetres. Dishes
comprise 36 percent of Black-and-Red ware.

Some vessels are painted in black and
red colours. A group of three to four parallel
oblique strokes is made on the inner black
surface of a dish. The rim diameter and the
internal height of bowls and dishes of Blackslipped ware fall within the same range of those
of Black-and-Red ware. Dishes are usually two
to six millimetres in thickness and that of bowls
ranges from two to three millimetres.
Red-slipped ware: This ware occupies the third
place in the order of majority and constitutes
11.38% of the ceramic assemblage of BRW
culture. The ware occurs in different fabrics,
usually medium fine or fine, sturdy or soapy,
and metallic. The core is red, red/grey and grey
in colour. The vessels are made on wheel. The
colour tone of slip varies from dull to bright red,
orange and tan. The surface is burnished and
drab in some cases. The inner surface is dull
red or greyish in colour and has scratch marks.
Some of the vessels are painted on the outer
or inner or on both surfaces. The paintings are
made in black and/or red and seldom in white
or buff colours. The motifs are generally linear
such as multiple concentric arcs or oblique
lines. In one case, a series of vertical strokes
are emanating from the internal side of the rim,

The rim diameter of dishes varies from 20
to 28 cm and internal height ranges from five
to 7.5 cm. The ratio of the rim diameter to the
internal height falls between 3.5 and 5.2.
Small pot: A few small pots with constricted
neck and simple, featureless rims are also
noted in Black-and-Red ware.
Black-slipped ware: The ware constitutes
6.7% of the total ceramic assemblage and
is the fourth major ware of BRW culture. The
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in case of composite vessels. The surface of
these potsherds is often badly weathered. One
potsherd has three shallow grooves and is
wheel made.

some of which merge or overlap to form thick or
wide vertical bands. The rim tip is also painted
in a thick black band covering both sides.
The vessels with tan slip are mostly
plain but burnished. Some of these have tancoloured wash and drab surface through which
striation marks are often visible. The inner
surface bears marks of smoothing. The core is
brick red. These are wheel-made, compact and
metallic. This variety appears a little later in the
culture, and was perhaps introduced along with
the Painted Grey ware.
•

Black-coated painted Red-slipped ware: This
is a peculiar kind of pottery and is essentially a
Red-slipped ware. It occurs in less quantity and
constitutes about 2.94% of the total ceramic
assemblage in BRW period. The ware is noted
in dull red, brown or tan colours. However, over
the first slip, a black wash is applied partially or
fully on one or both sides. Paintings in black, red
or pinkish buff colour are made over the black
background on one or either surface. In almost
all cases, the black wash is rubbed off or faded
away or present in patches. In most case, the
black slip goes off while cleaning the potsherds.
The impressions of paintings have also been
found on the surface. The painted motifs are
parallel strokes or three to four oblique lines
on the inner black background. The width of
painted lines is about three millimetres. The
ware is made on wheel as well as by hand from
a fine to medium fine paste. It has a sturdy or
soapy and metallic fabric. On some potsherds,
finger impressions of the potters are noted.
The core is dull red in colour and brick red in
some cases. Tiny rounded pellets are found
embedded in the core of a potsherd.

Surface colour:
Inner: Reddish yellow (5YR-6/6, 7/6),
light reddish brown (5YR-6/4), light red
(10R-6/6), red (2.5 YR-5/6, 5/8; 10R5/8)
Outer: Light reddish brown (5YR-6/4),
light red (2.5 YR-7/6; 10R-6/6), red
(2.5YR-5/6, 4/8; 10R-4/8)

•

Body Thickness: 1.5 mm to six millimetre

Common shapes noted in this ware are dishes
(42%), bowls (46.5%), basins (7%) and small
pots (4.5%). Bowls are medium-sized, convex
or straight-sided, open-mouthed, shallow and
have simple, featureless, everted rims with
tapering tips. One bowl had either a handle
or a spout attached. Convex-sided dishes with
simple, everted, featureless rims and round
tips are noted in this ware. A dish fragment
was found with medium fine fabric, slipped in
tan colour and was well-baked. Some flat base
fragments are also present in the repertoire.
These are five millimetres in thickness.

•

Surface colour: Inner: Dark reddish brown
(5YR-3/2), dark grey (10YR-4/1)
Outer: Red (2.5YR- 5/6, 5/8)

A convex-sided basin had been introduced
later, perhaps with the advent of Painted
Grey ware. The basin has a typical internally
projected rim, pointed tip and externally sloping
top. A small convex-sided basin has a beaded
rim.

•

Body Thickness: Two to five millimetres

•

Shapes: Bowls (47%), dishes (42%) and
Jar/pot (11%) constitute the repertoire of
this ware.

Bowls: Bowls are convex-sided and have simple,
featureless, everted rims with tapering tips that
lean slightly inward. The bigger bowls are openmouthed, deep and have plano-convex profile.
A potsherd is painted in red colour on the inner
side.

A small handi type of pot with short
concave neck and collard rim (undercut) and
angular top is noteworthy. The rim flares up
slightly giving rise to a mild ridge at the orifice.
The body is bulbous. The surface is dull red
in colour and is polished. On the inner side,
at the juncture of neck and body, oblique
scratch marks are present as usually noted

Dishes: Dishes have plano-convex profiles and
have slightly inverted, simple, featureless rims
with rounded or pointed tips. A small dish with
simple, featureless, everted rim and rounded
tip is painted on both sides. On the outer side
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three vertical strokes are made in dull red
colour over a red background. The paint is
lighter than the surface colour, which points
out that the paint has faded off along with the
outer black wash. On the inner surface of this
potsherd, a very thin oblique stroke is made on
grey background.

have biscuit crackling edges. Some potsherds
are treated with black wash on the neck and
shoulder and have lower rusticated body.
The ware is made of very coarse to coarse
fabric, thrown on a wheel and is dabbed.
Therefore, striation marks are noticed only on
the neck and shoulder of potsherds on either
side. These are baked at high temperature to
a sturdier fabric. However, most of them have
grey cores barring a few which have red cores.
Thickness of potsherds ranges from two to 12
mm.

Coarse Red ware: Different types of coarse
Red wares are found in large number and
comprise about 52.14% of the total ceramic
assemblage in BRW period. The ware is found
in a number of fabrics ranging from very
coarse to medium coarse. These are baked
in high temperature but probably for a shorter
duration (ill-baked); therefore, the core of the
potsherds has remained partially unoxidized.
Some of them are quite sturdy and have
rusticated or mud appliqué surfaces. Besides,
there are potteries with plain (unslipped),
drab or abraded (jali pattern) outer surfaces.
Perhaps, the plain potteries are upper portions
of the vessels whose lower portions are either
rusticated or mud-appliqué or abraded. A few
fragments have lots of grain impressions on
the outer and inner surfaces. The rim and neck
fragments of a few have a thick dull slip or wash
and others are mostly unslipped. Most of the
potsherds, barring a few, have biscuit crackling
edges. The potsherds have dull red surfaces
except for a few which have smoky grey inner
surfaces sprinkled with white mica dust. A
sturdy potsherd has a smooth upper surface
treated with black wash, and a rusticated lower
surface. Some shoulder fragments of jars bear
striation marks, some of which partially retain a
black wash, and towards the lower end a small
portion of rusticated body can be seen. The
potsherds are sturdy but ill-baked. Thickness of
potsherds ranges from two to 12 mm.

Different forms of jars (including handis)
are found in this ware. Some have simple
featureless rims with rounded tips, flaring
mouths, short concave necks and globular
bodies. There are constricted-necked jars with
simple, funnel-mouthed rims having rounded or
flat tips; a hump on the middle of the rim profile
on the outer side is noted in some cases. A few
jars have medium-contoured-concave necks,
funnel-mouths and outwardly-slanting nailheaded rims.
Mud-appliqué Red ware: The mud-appliqué
pottery comprises 26% of Coarse Red ware.
All the potteries are body sherds that suggest
the upper parts of the vessels were not daubed
with mud, grit or coarse sand. A few potsherds
are partly red washed which could be the upper
portions of the vessels. Some potsherds bear
soot marks indicating utilization in cooking.
Smearing of mud is noted more or less on all
the potteries. The outer and inner surfaces are
dull red and red/grey in colour respectively.
The inner surfaces are moderately smooth
and white mica dust is present. The ware is
coarse to very coarse in fabric and is gritty.
Some potteries are sturdy. The core is reddishgrey in colour that indicates the pottery is not
well-baked. The potsherds are about four to
nine millimetres in thickness. The vessels are
handmade and the lower parts are finished by
dabbing. The application of mud changes from
thick, gritty coating in the BRW period to a thin
or fine slurry of sandy clay with the introduction
of Painted Grey ware. The ware constitutes
different kinds of jars including cooking pots
and small jar/pots.

Rusticated Red ware: Potteries with rustication
constitute about 53% of Coarse Red ware. The
rusticated body sherds have a dull red outer
surface, a few of which have soot deposits.
The inner surfaces are either red-grey or grey
in colour, moderately smooth and have white
mica particles. The neck and rim portions of a
few have a thick dull red slip, otherwise these
are mostly unslipped. All sherds except a few
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Plain Red ware: There are some potteries
which are completely untreated and plain. Such
potteries comprise 20% of Coarse Red ware.
These are medium to very coarse in fabric,
ill-baked and are occasionally mica and husk
tempered. Some potsherds are very sturdy.
The surface is drab or smooth and at times is
found with soot deposits. Generally handmade
jars are noted in this ware, which are dabbed
to finish. In one lot (No. 5423) four rim sherds
are present. Three of these are unslipped
and ill-baked. All of them have a drab surface
and have white mica particles. The rims have
a medium-contour, flaring profile with gentle
hump in the middle of the outer side and have
a flat tip with a little outward deviation. The
inner profile of the rims is slightly concave. The
orifice has an angular projection. The fourth rim
is wheel-made, red slipped and burnished. It is
well-baked and sturdy. The contour and profile
of the rim is similar as described above but has
a shallow groove on the outer surface. The rim
top is simple and flat.

surfaces of these potsherds are smooth, dull
red and have white mica particles. The vessels
are made of coarse fabric and are ill-baked but
very sturdy. The edges of potsherds are sharp
and angular. Some of them bear thick dull red
slip but are principally unslipped.
Painted Grey ware: On account of the stylistic
features, painted Grey ware can be divided
into four types: (a) ashy-grey (Munshel Colour
chart-1 for Gley, between 5 and 6, grey) surface
painted in black colour, (b) outer dark grey and
inner ashy-grey surface painted in white colour,
(c) dark grey surface (Munshel Colour chart-1
for Gley, between 3 and 4, very dark grey to dark
grey) painted in black colour and (d) red-grey
surface painted in black colour. The potteries
are made of fine paste, are sturdy and metallic.
The core is mostly ashy-grey and sometimes
red-grey in colour.
Fragment of a dish with plano-convex
body profile is registered in an early level of
trench E3 NW (lot no. 5424). The rim is simple,
featureless, tapering and slightly inverted at the
tip. The wall of the dish stemming from the base
curves in slightly and straightens up to have a
flaring profile and one touch internal leaning
at the tip. This is the earliest form of painted
Grey ware dish that disappears subsequently.
A dish with inverted, simple, featureless rim
and rounded tip was found. Paintings are
made in black, grey and white colours. Linear
motifs comprising vertical, oblique parallel
lines, columns of dashes and dots are made
on the outer, inner or both surfaces. Carinated
bowls with straight or slightly flaring sides and
featureless, simple, round or tapering tipped
rims are noted. The rim tips of some bowls are
painted in a thick black line that covers both
sides.

Besides, there are neckless or constrictednecked globular jars noted in this ware. These
are dull red/grey in colour and have short,
simple, everted (slightly flaring) and roundtipped rims. Medium-sized jars with short
concave necks and beaded rims, and jar/pots
with featureless, everted, medium-contoured,
slightly convex-profiled, round-tipped rims are
also found. The thickness of potsherds ranges
from 2.5 to 9.5 mm.
Abraded Red ware: Mat-like (jali pattern)
square impressions are noted on the outer
surface of a number of potsherds. These are
nothing but the impressions of carved surfaces
of beaters, which were used for giving finishing
touches to the vessels. This ware is noted
towards the end of BRW period and with the
appearance of painted Grey ware pottery. In
BRW period, abraded ware constitutes just
one per cent of coarse Red ware. The inner

The miscellaneous potteries constitute a
number of types such as Ochre-coloured ware,
Chocolate-slipped ware, thick Red-slipped
ware, thick coarse Red ware, Dull Red ware,

Table 2: Percentile constitution of different wares in BRW culture
Wares
%

BRW
20.34

BSW
6.7

RSW
11.38

BCPRW
2.94
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PGW
3.23

GW
0.34

CRW
52.14

MISCEL
2.6
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wares, and if the coarse Red ware is taken into
account the ratio becomes 1:10. Nonetheless,
there is hardly any typological variation noted
in the wares of both sites and interestingly,
the results of a morphometric study of bowls
and dishes of Black-and-Red ware and Blackslipped ware of both sites coincides with each
other (Figs. 7 and 8).

etc. A plain Grey ware also appears along with
the painted Grey potteries. It is sturdier than
the latter and comprises bowls and dishes.
The ceramic repertoire of BRW period at
Atranjikhera has been divided into three types
of wares such as Black-and-Red, Black-slipped,
and Red. There is no mention of other pottery
types noted for the BRW period at Abhaipur
for example, the painted fine Red-slipped
ware, Black-coated painted Red-slipped ware
and the coarse Red wares, viz. mud-applique,
rusticated and abraded. In fact, no description
of the body sherds of Red ware is given in
the report. Therefore, it becomes difficult to
enumerate whether there was any omission in
the study or the potteries were not found at all.
However, some potteries are mentioned in the
PGW period of Atranjikhera, which sounds like
that of Black-coated painted Red-slipped ware
and jali pattern on coarse Red ware. Most of
these potsherds have come from unstratified
sources and could belong to an earlier period.
Surprisingly, the Black-and-Red ware which is
invariably unpainted at Atranjikhera, except
for a tiny potsherd, is profusely painted at
Abhaipur. The ratio of painted to unpainted
potteries at Abhaipur is about 1:5 in case of fine

Evidence of Iron
BRW culture at Abhaipur has unearthed two
iron objects; one each recovered from trenches
F3 (at depth of 1.58 m) and E12. Both are
small, broken shafts of an unidentified object
and are found in a badly preserved condition.
While Noh has yielded few iron objects, no such
evidence has been found at Atranjikhera.
Other Evidences
The presence of a number of finished and
unfinished arrowheads suggests the use of
bow and arrow as the main weapon for hunting.
Three types of arrowheads were noted. Type-I
arrowheads are socketed and double barbed.
Most of the arrowheads of this type are engraved
with two lateral circlets on either side. Some of
these are cylindrical or are bilaterally flattened.

Fig. 7: Percentile representation of different wares in layers – 4 and 3 of BRW culture
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Fig. 8: Lot-wise representation of wares (potsherd counts) in BRW culture

Most of the finished arrowheads are carefully
polished; Type-II arrowheads are conical or
bullet-shaped, without tang and barb, with a
socket behind; and Type-III arrowheads are
without barbs but with pointed tangs for fitting
into the shafts (some of them could be bone
points) (Figs. 9, 10 and 11). Apart from these,
there is a tool made from a humerus shaft
of cattle recovered from Trench E3. A bone
fragment with serrated edge could have been
used as a side scraper. Besides, a fragment
of a metatarsal of cattle/buffalo has been
modified to be used as tool. While no bone tool

Fig. 10: Bone Arrowhead Type-II

is reported at Atranjikhera, Jakhera has a few
in the coffer. However, identical evidences of
bone tools have been registered at Noh.
Besides, a few hopscotch or pottery
discs, perforated discs, birdshots and a small
terracotta stopper are important findings of
this period. From trench AX13 a stone blade
of quartzitic sandstone was found along with
a number of river pebbles and red sandstone
fragments.
Chronology
There are three radio-carbon dates obtained
from the BRW levels as shown in the table below.

Fig. 9: Bone Arrowhead Type-I
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Harappan culture in the region? Then why was
there no interaction between them? (5) The
painted Grey ware was gradually introduced into
the BRW culture, which subsequently became
the predominant pottery type; (6) All traits of
BRW culture continued in the PGW culture with
the introduction of new types, forms and styles
of potteries and other material culture. One
of the major transformations was cessation
of the painted tradition, which was eventually
restricted to Painted Grey ware; (7) Points 2
and 5 indicate that some new settlements of
the PGW culture were formed by breaking away
from the parental BRW settlements and few of
these were established on the deserted late
Harappan sites and some on new grounds.
(8) As a number of sites are reported with an
interlocking phase of late Harappan and PGW
cultures (Bhagwanpura, district Kurukshetra,
Haryana; Sanghol and Dadheri, district
Ludhiana, Punjab), it suffices to say that the
latter was subsequently a contemporary culture
of the former. (9) This answers the question put
up in point (3) that the BRW culture and late
Harappan culture coexisted at some point of
time.

Fig. 11: Bone Arrowhead Type-III

All of them are coming from different levels of
trench F3. The first date in the table (1100 BC)
is from the uppermost level of BRW culture at a
time when PGW had already made its way into
the culture. The second date does not fall within
the time bracket of BRW culture. The third date
(1360 BC) comes from the earliest level of
BRW culture at the site. However, if we look at
the calibrated date range, the BRW culture has
been bracketed within 3470 to 2870 BP.

Absence of BRW settlements in most
parts of Haryana and Punjab, Himachal, Delhi
and Jammu-Kashmir remains unresolved for
the time-being and requires an intensive survey
and scrutiny of ceramics. Whether the area was
avoided by the people of BRW culture owing to
the presence or resistance of late Harappan
people in the region has to be examined.
Similarly, one may point out the absence of
late Harappan settlements further east of
Ghaziabad-Meerut-Bijnore-Shaharanpur divide,
where primarily BRW and PGW settlements
were located.

Discussion
A number of questions can be put forward
and inferences be drawn from the above
circumstances: (1) A hiatus in the stratigraphy
prior to the emergence of BRW culture rules out
any contact with the preceding OCW culture.
(2) BRW culture has not been reported at any of
the late Harappan sites per se and vice versa,
while PGW culture associated with Black-andRed ware is found at late Harappan sites;
(3) Why did the BRW culture people not occupy
any of the deserted late Harappan sites, if they
were available to them? (4) Does it mean that
the BRW culture was concurrent with the late

Do these clues indicate a situation
where one can contemplate co-existence and
concurrence of these two cultures at a certain

Table 3: Radio-carbon Dates of BRW Culture, Abhaipur
Samples
Trench/depth
F3 (1.09- 1.14 m)
F3 (1.45-1.61 m)
F3 (1.85 m)

Layers

Period

3
3
4

PGW
BRW
BRW

BS
No.
2395
2393
2399

Based on half life
= 5570±30yr
2940±140
2310±120
3140±140
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Calibrated Age
(Yrs BP)
3100 (1100 BC)
2340
3360 (1360 BC)

Calibrated age
range (Yrs BP)
3330-2870
2450-2150
3470-3170
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western Haryana, Sutlej valley in Punjab and
upper Ganga-Yamuna valleys. People lived in
a rural atmosphere, built mud or wattle-anddaub houses and practiced agriculture and
stockbreeding. The surrounding region of the
site of Abhaipur was extremely supportive to the
people with plenty of wild games and aquatic
resources. The evidences of wild animals like
horse/ass, buffalo, hare, and porcupine along
with a number of deer species and fishes
indicate existence of ravine forest, grasslands,
marshes and swamps in the region.

period of time in contiguous regions? Did
BRW culture exist prior to the advent of late
Harappans in the Ganga valley? Does that
mean the chronology of BRW culture of upper
Ganga-Yamuna valley can fall back to that of
late Harappa?
Some scholars recently have ceased
to denominate the so-called late Harappan
culture in the upper Ganga valley as late
Harappan inasmuch as the Harappan
characteristic features are negligible. It has
to be made clear that the argument is not
about the presence of late Harappan culture
but the absence of BRW culture in these areas
where the so-called late Harappan sites are
located.

The people cultivated rice, barley and
legumes and domesticated cattle, buffalo and
sheep/goat. The knowledge of iron technology
could have augmented the clearance of
forests and expansion of agricultural land.
The hunting of wild game seems to have been
a favourite activity of the inhabitants, which
is substantiated by the occurrence of a large
number of beautiful arrowheads made of bones
and horns. The elegant look of different types of
arrowheads with polished surfaces and a couple
of engraved bilateral circlets and graceful styles
and forms of pottery manufactured in different
fabric and techniques portray a leisurely and
simple life-style of the people.

There are two dates from Atranjikhera
(TF-289 and TF-415) of charcoal samples675±110 and 570±210, which fall out of the
range of BRW culture. The calibrated date range
of BRW period at Abhaipur is bracketed within
3470 and 3170 BP. The latter date represents
the terminal date of BRW culture and could also
be considered as an early date of PGW culture
at the site. As the earliest phase of BRW culture
at any of the sites in northern Rajasthan and
western Uttar Pradesh have not been dated
radiometrically, the above assumptions remain
inconclusive.
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The technique of inverted firing method of Blackand-Red ware was first propounded by V.G. Childe
in 1937. However, there can be many angles to this
kind of firing method, for example the vessel forms
and arrangement of vessels can be taken to account.
There are three major types of vessels noted in this
ware, namely bowls, dishes and small pots or jar/
pots. If any of the vessels are kept inverted inside
the kiln in single number, it will have entirely black
interior and red exterior. There are some widemouthed, sagger-based bowls seen in archaeological
context, which have such characteristics. However, it
is not a plausible idea to arrange the vessels in single
number inside the kiln. On other hand, if the vessels
are stacked up inside the kiln, the covered area, i.e.,
entire inner and bottom of the outer surface which is
covered by the upper vessel will turn black and rest
will become red in colour. However, in contrast to
this, in Chalcolithic period, bases of bowls and pots,
barring the rim and neck portions, on the outer side
are invariably red in colour. Nonetheless, both types,
i.e., vessels with upper black and lower red and upper
red and lower black portions on the outer side, are
noted in the BRW period. It is possible that jar/pots
were kept upright in the kiln and the conical bottom
(sagger-based) bowls were placed inverted covering
the rim and neck portions. This must have made
the interior of both vessels and the rim and neck
portions of pot black. These jar/pots have flat base,
which also turns black in the process. Most of the
dishes have slightly inverted (internally leaning) rims.
In other words, the rim diameter is narrower than
that of base. The dishes could have been stacked up
inverted, so that their interior and the base which are
covered by one another become black and the sides
of dishes become red in colour. This condition is
also noted in the archaeological context. The upper
most vessels could have been covered by older or
pre-fired vessels. In the above discussion it is clear
that the bowls were not stacked up inverted inside
the kiln. Even if one suggests that two bowls can
be placed mouth to mouth in the kiln, the method
becomes successful only when the mouth portions
are sealed tightly with some substance that does
not affect the decorations or stick to the surface.
In this context, the view of Lucas is quite plausible “The characteristic colouration of the pottery cannot
merely be achieved by inverted firing. It is in fact due
to the covering of that portion of the vessel, which
is to be turned black, with some organic matter like
dung and husk” (Lucas 1948:434-36).
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Abstract
This paper deals with one of the most enigmatic artefacts discovered during excavations in India. This artefact type
was named a Headscratcher by M.G. Dikshit in his report on the excavations at Tripuri. It has been found at many Early
Historical sites across the length and breadth of Northern and Central India.
Eight such artefacts were excavated at the site of Balathal, the largest number from a single site. The artefacts were
discovered (with one exception) from a single burnt horizon which has yielded very early dates. Balathal has also yielded
a variety of these artefacts one of which is identical to the one excavated at Ujjain by N.R. Banerjee.
Though the purpose of this artefact has not yet been ascertained it is still an invaluable type-marker for the period
between the 5th-3rd c BC making it a priceless ally to archaeologists all over the South Asian sub-continent.

Introduction
Headscratchers are flat-based hemispherical
terracotta objects, shaped like a diagonally
cut half lentil. They are hollow at the base and
bear a small perforation at the apex. They are
found both slipped and unslipped, and are
often decorated along the ridge and around
the perforation with incised lines and/or string
impressed designs (Fig. 1). A few rare examples
are decorated on one or both faces.
The origin of its nomenclature goes
back to the middle of the last century and the
excavations of Tripuri (Dikshit 1955). Dikshit
whilst excavating Tripuri came across an object
of this type and was of the opinion that, in all
probability, it was a copy of the dried and halfcut mango (Mangifera indica) seed/kernel used
by barbers in Northern India to remove dandruff
from their patron’s scalps. He gave it the name
‘headscratcher’ (Dikshit 1955 Fig. 37; Pl. XXX).
Although the purpose of the terracotta
headscratcher is unknown, its provenance is
confined to the pre-Mauryan, Mauryan, and
immediately post-Mauryan (Sunga) strata. This
makes it a very important ‘type-fossil’ for the
period 400-175 BCE.
The only other person who has worked
seriously on these objects is Reshma Sawant
(2008). She also makes the same case that
most of these objects appear to be found
between 400 and 100 BCE, but she notes
that there are also a few from the later Sunga-

Fig. 1: Headscratchers from Balathal, Tal. Vallabhnagar,
Dist. Udaipur, Rajasthan

Satavahana levels at Paunar, Pauni, Tripuri, and
Vaishali possibly taking the dates/provenance
to the 3rd- 4th c CE (Sawant 2008).
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Ahar. Balathal was thus reported as an Ahar
Culture site of the Chalcolithic period and was
comparatively dated to the second millennium
BC.

Balathal Excavations
Balathal, along with several other Chalcolithic
culture sites in Udaipur, Chittaurgarh, and
Bhilwara districts, was first discovered by V.N.
Misra (1967) during his survey of the Berach
Basin in 1963-64 (Fig. 2). He noted the size
and height of the mound and also reported
sherds of pottery similar to those found by
Sankalia et al. (1969) from the excavations at

Balathal was visited again in 1992-93 by
a joint team from the Deccan College, Pune,
and the Institute of Rajasthan Studies (IRS),
Udaipur.

Fig. 2: Location of the site of Balathal
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The site of Balathal was chosen for
excavation, in 1994, due to the more or less
intact nature of the mound and its relative
proximity to the city of Udaipur. A joint team
under the direction of Prof. V.N. Misra (DCPRI,
Pune), with Dr. L. Pandey as joint director (IRS,

Udaipur), Dr. V.S. Shinde, Field Director, and
Drs. R.K. Mohanty (DCPRI), and J.S. Kharakwal
(IRS) along with staff and students of the
DCPRI, Pune began excavation at Balathal
in January 1994 (Dalal 2001) (Misra et al.
1995).

Fig. 3: Season-wise site plan of Balathal
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Fig. 4: Stratigraphy at Balathal

“Excavations at Balathal have firmly
established that Mewar was settled for the first
time after the end of the Chalcolithic settlement
by iron using people who were farmers and
craftsmen and had strong cultural affiliations to
the Early Iron Age cultures of the Ganga valley.
These people had a thorough knowledge of
agriculture and animal husbandry, they built
permanent dwellings of wattle and daub and
wood, were experts in the production of iron
implements, manufactured and traded in
various goods, and had contacts with various
parts of northern, and central India’’ (Dalal
2001: 266).

The site was subjected to horizontal
excavations for seven seasons (Fig. 3).
Excavations revealed a flourishing Chalcolithic
(Ahar) Culture site at the base which was
succeeded by an Early Historical Iron Age
occupation with a smattering of early medieval
artefacts on the surface (Fig. 4).
“… in the Early Historic period at Balathal
there are two different phases. These phases
were architecturally, artefactually, ceramically,
and chronologically different. The Chalcolithic
occupation at Balathal represents Period I, and
the Early Historic phase represents Period II.
Period II is further divisible into two phases or
sub-periods, namely Period IIA and Period IIB.
Period IIA was the first phase of Early Historic
occupation. It was the period in which the
settlement was established and grew into a
prosperous village” (Dalal 2001: 263).

Phase IIB at Balathal (layers 3 & 4) can
be securely dated to a period between the early
3rd c BCE and the late 5th c BCE based on the
C14 dates from the site (Table 1). Altogether
eight C14 dates are available from the Early

Table 1: C14 dates from Balathal
Sr.
No.
01
02
03
04
05
06
07
08

Lab. No.

Tr.

Ly.

PRL-1848
BS-1567
PRL-1841
PRL-2403
BS-1566
PRL-1849
PRL-1983
PRL-1850

C
OA2
HX2
A3
A
C
A
C1

2
3
3
3
3
3
4
2

Depth
in metres
0.50
1.38
0.84
1.05
1.44
0.90
1.77
0.47

Date in BP
(Half-life 5730)
1820±70
1900±90
2110±60
2230±90
2280±80
2290±70
2350±80
3530±70
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Date (A.D/B.C.)
130 A.D.
50 A.D.
160 B.C.
280 B.C.
330 B.C.
340 B.C.
400 B.C.
1580 B.C.

Calibrated
(Summary)
19 (100) 224 A.D.

405 (379) 208B.C.

Rethinking the Past: A Tribute to Professor V.N. Misra

Historic levels at Balathal. The dates relevant
to the dating of Phase IIB are numbers 4, 5,
6 and 7 (No. 1 belongs to layer 2 i.e. Phase
IIA, No. 2 and 3 are both from the peripheral
sloping areas of the mound where there was
much convergence of layers and No. 8 is most
definitely intrusive or an anomaly).

impressing strings and consist of two concentric
circles incised around the apex. A ring of ‘?’ like
symbols makes a third ring outside the two
concentric circles. The ridge is decorated with
three incised parallel lines bounded on both
sides by a line of scallops (Fig. 1, middle row
right hand side). It is identical to the one from
Ujjain (IAR 56-57: Fig. 11).

The Headscratchers from Balathal
In all eight headscratchers were recovered
from the excavations at Balathal (Misra et al.
1995; Dalal 2001: 130-32; Dalal 2005: 24348) (Fig. 1). They are confined mainly to layer 3,
where there are seven specimens. The eighth
one is from layer 4. Of the seven specimens
from layer 3, four are intact, one is partially
damaged, and two are only represented by
individual fragments. The one from layer 4 is
also a fragment. These objects are made of fine
well-levigated clay and are extremely well fired.
Of the seven found in layer 3, three (Reg. Nos.
742, 2403 and 5683) are almost identical and
plain (Fig. 1, top row). Their bases are slightly
concave. The fourth headscratcher (Reg. No.
6292) is slightly broken and has two parallel
lines running along its ridge. These lines have
been made by impressing upon the artefact a
pair of strings whilst it was still unfired (Fig. 1,
middle row left hand side). The fifth (Reg. No.
5291) is a small fragment, which has been
ground for an as yet unknown purpose. It is a
portion of the ridge and bears a decoration of
stamped dots bound by three parallel incised
lines on each side (Fig. 1, bottom row left hand
side). The lines are made by pressing strings
onto the surface while it was still unfired. It is
made of fine well-levigated clay, slipped but not
very well fired. The sixth one (Reg. No. 4073)
is also a ridge fragment of a headscratcher.
It is unslipped and has a rough surface. It is
decorated along the ridge by a series of dot-like
puncture marks. Every alternate one of which
is enclosed within a ‘()’ like symbol. A pair of
lines incised with string encloses the dots (Fig.
1, bottom row left hand side). The seventh
(Reg. No. 3463) is more robust and intricately
decorated. It has a slightly concave base. It is
made of well-levigated clay and is extremely
well fired. It is unslipped but bears a very fine
wash. All the decorations have been made by

The lone representative of this artefact
type from layer 4 (Reg. No. 5009) is a broken
fragment. It is made of very fine very welllevigated clay and is very well fired. It bears
on its inner and outer surfaces a very fine
red micaceous slip. It is much thinner than
its other brethren and the fragment is a part
of the base and ridge. It bears on the ridge
a series of symbols that look like the Brahmi
letter ‘ma’. Three and a half such symbols are
visible with the open end pointing towards the
apex (Fig. 1, bottom row right hand side). It
must be specifically mentioned here that this
specimen from the earlier layer was a much
finer specimen, much thinner in section, very
smooth to the touch, and with a very fine fabric,
unlike any of the other specimens seen at
Balathal or at any other location.
Types and Provenances
Essentially, there are two kinds of
headscratchers. Whilst all headscratchers are
of the shape described above: the first category
has a single lenticular cavity; those belonging
to the second category (a rare few) have two
or three internal compartments created by thin
longitudinal walls/partitions.
Category 1 includes all eight specimens
from Balathal and 35 other examples.
Similar artefacts have been recovered from
excavations at: Adam (Amrendra Nath pers.
comm.), Ahar (Sankalia et al. 1969: 179;
Pl. XI.6; Fig. 105.12), Ahichchhatra (Dikshit
1955: 100 [footnote]), Besnagar (Bhandarkar
1920: 85; Pl. LIV. 25), Bokardhan (Deo 1974:
172), Bhon (Sawant 2008: 234), Bramhapuri
– 2 examples (Sawant 2012: 38-9; Fig. 39 a
and b), Hastinapura – two examples (Dikshit
1955: 100 [footnote]), Kakarehta (Sharma and
Mishra 1992: 122), Kalli Pachchhim (Sawant
2008: 235), Kausambhi (Dikshit 1955: 100
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bears an inscription in Kharosthi). The one from
Taxila has a stamped (?) inscription on each
side and whilst one is in Brahmi and reads
Ka-ku-bha-na-ta or ro-ku-bha-na-ta according
to the excavator the Kharosthi inscriptrion
reads Tha-tha-ja-ja (Marshall 1975: 456, type
173). It must be noted here that many of the
headscratchers bear the Brahmi ‘ma’/taurine
symbol. Whether or not this is an inscription,
auspicious symbol or just a design motif is
unascertainable.

[footnote]), Kayatha (Ansari and Dhavalikar
1975: 137; Fig. 76.2; Pl. XVIII.2), Nadner (IAR
87-88: 80), Maheshwar (Thapar 1967: 119
in Sawant 2008: 235), Nagda – 2 examples
(Banerjee 1986: 231-2; Pl. XXVIB), Nasik –
four examples (Sankalia and Deo 1955: 1013; Fig. 48.5-8; Pl. XXIII.1,2,3,5), Paunar – two
examples ( Deo and Dhavalikar 1968: 288; Fig
27.9), Pauni – four examples (Nath 1998: 81;
Fig. 32-2 to 5), Prakash (Thapar 1967: 120; Pl.
XXVIA.11), Rojdi (Rukshana Nanji and Gregory
Possehl pers. comm.), Ropar (Dikshit 1955:
100 [footnote]), Taxila (Marshall 1951: 426; Pl.
126.171), Tripuri (Dikshit 1955: 99,100; Fig.
37; Pl. XXX), Timbarva (Mehta 1955: 15, Fig.
9.64), and Ujjain (IAR 56-57: Fig. 11).

The first one from Nagda bears the
figure of a spotted deer on it and the second
bears 3-4 Brahmi characters that read ‘khaka-va’ according to the excavator. The Rojdi
specimen has a few characters inscribed in
Brahmi but sadly this specimen has never been
published (Prof. Gregory Possehl personal
communication).

Headscratchers from Category 2 are rare.
Only six examples are known to date. They are
further divided into two sub categories A and B.

Two of the Nasik examples bear Brahmi
‘ma’ type of decorations whilst the third
appears to be identical to the one from Ujjain
(see below) and the seventh one from Balathal
(see text above and Fig. 1. Bottom Right).

Category 2A: Single partition (made by a
thin longitudinal wall), double compartment
examples are seen at Sonpur – two examples
(Sinha and Verma 1977: 123; Pl. XXXVIII. 1-3),
and Kakarehta (Sharma and Mishra 1992:
122; Pl. XXVIIIa).

Of the two Paunar examples, one bears a
dotted line design whilst the second bears the
Brahmi ‘ma’.

Category 2B: There are three known examples
of a double partition triple compartment
variety; one from Taxila (Marshall 1951: 426;
Pl. 126.171), and two from Vaishali (Sinha and
Roy 1969: 203-4; Pl. XCIV. 2, 3).

Two of the headscratchers from Pauni are
decorated, both bear a whitish slip; the first is
decorated by running loops and horizontal lines
of cord impression and the second with a fish
(Brahmi ‘ma’?) flanked by loops.

There is a newly discovered, unpublished
headscratcher from Ter, discovered by
the author in 2015. It is plain and has no
decorations. It is broken and about 1/3rd
portion is missing.

The Bramhapuri example is un-perforated
and has a (pre-firing) Brahmi letter ‘ma’
inscribed upon it.

Thus, all told, 50 headscratchers are
known to us.

Conclusion
Whilst a number of guesses have been made
about the possible purpose of this artefact,
there is no conclusive evidence as to its
purpose. Dikshit (1955) upon finding such an
artefact during the Tripuri Excavations was of
the opinion that in all probability it was a copy
of the dried and half-cut mango (Mangifera
indica) seed/kernel used by barbers in
Northern India to remove dandruff from their
patron’s scalps. This conclusion though was
made in the absence of a decorated example.

Decorations and Inscriptions
A number of the headscratchers bear
decorations on the ridge (most common) and
on the sides. A few of them also bear short
inscriptions on their sides.
Decorated pieces of Category 1 are
seen at Nagda, Rojdi, Nasik, Paunar, Pauni,
Brahmapuri, and Ujjain. Of these, the one
each from Nagda, Rojdi, and Taxila bear brief
inscriptions in Brahmi (the one from Taxila also
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The decorations mainly occur in the very area
(the ridge) that was supposed to be the zone of
application, if one follows this explanation. This
appears most unlikely as all the specimens
exhibit a clear unworn pattern along the ridge,
whenever decorated.

not the least the villagers and labourers from
Balathal and its surrounding villages, without
whom none of this would have been possible.

Sawant (2008: 227-40) is of the opinion
that it is an object of ritual importance. Whilst
this is possible, it is also the most routine
answer given when archaeologists are faced
with an enigma.

Special thanks are due to Dr, Shrikant
Pradhan for making the technical drawings
of the headscratchers for my Ph.D. and this
article.

Thanks are also due to the (late) Prof. G.
Possehl for acknowledging the existence of the
headscratcher from Rojdi.

Other postulations include use as
possible musical instruments (Amrendra Nath
personal communication) or as medicine
droppers or baby feeders. The tiny hole and the
container-like nature of the object do appear to
its most probable use being that of a dripper for
fluids. It would be easy to speculate ayurvedic
or panchakarma massage applications at this
juncture. The decorations though do not seem
to quite gel with this hypothesis.
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