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Preface
I am glad to bring out this new monograph titled ‘Adaptations Across Antiquity: Tracing
Quaternary Environments and Prehistoric Cultural Responses in Peninsular India’. It is jointly
edited by my colleagues Sushama G. Deo, Andre Baptista and Jayendra Joglekar. Our Society
is always committed to the promotion of prehistoric archaeology and providing a platform for
the dissemination of results of field research. The present monograph is one such case in which
varied topics and aspects related to the prehistoric past have been dealt with. This monograph
reveals the dedicated work of our senior colleagues jointly done with the younger generation.
The main highlight is presentations of the results of planned and focused studies, which have
been crucial to addressing certain issues of our prehistoric past. The research articles presented
in this volume are mostly based on original field-based data and are thought-provoking. It
needs to be mentioned here that the articles in this monograph are an attempt to address the
issues in prehistory by adopting a regional survey approach and employing indigenous methods.
I am thankful to all the contributors for presenting their research in this monograph. On
behalf of the Society, I appreciate the efforts taken by the editors and thank the editors for
bringing out this monograph in a well-designed and timely manner. I hope this monograph
would serve as source material for future research on various topics in Indian Prehistory and
Quaternary studies.
To make the findings of recent prehistoric and scientific studies in India available to
everyone freely, the Society has decided to keep it open to all. This monograph is available to
any researcher through our website (www. manandenvironment.org).

P.P. Joglekar
General Secretary
editor@manandenvironment.org
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Adaptations Across Antiquity:
Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India
EDITORS’ NOTE
It gives us a sense of immense pride and pleasure to present this volume not only as editors
and contributors, but also as active participants in the research compiled by various authors in
this work. ‘Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India’ is the culmination of a decade worth of research
conducted by and large since 2010 under the aegis of the Department of Ancient Indian History,
Culture and Archaeology, Deccan College Post-Graduate and Research Institute, Pune.
The volume predominantly focuses on various cultural and environmental aspects of the
Lower Palaeolithic Acheulian tradition in India, particularly in the peninsular region; however,
a few papers are dedicated to the pursuit of other features of Indian prehistory in a broader
sense. Cultural typology and technology, adaptive and behavioural strategies,
palaeoenvironment, geomorphology and chronology, site distribution and formation processes
are a few of the many varied themes that have been addressed along with some, albeit cursory
allusions to the cognitive aspects of archaeology.
‘Adaptations Across Antiquity’ is also rendered unique in so far as the voice of experience
lent by stalwarts in the field sets the stage or the backdrop for fresh, dynamic and youthful
perspectives to take shape. This complimentary approach has been applied to wide geographic
areas and distinct ecozones of India including but not limited to sites in the Deccan Trap Region
of Upland Maharashtra, the Kaladgi Basin in South India, the greater Narmada Basin in Central
India, the Konkan region on the West Coast among others (Odisha, Gujarat, Jharkhand,
Siwaliks). The resulting discourse provides either an overview; scope for re-appraisal; or even
brings into focus new sites and data from these regions that were previously overlooked. In
addition, a paper on the Jomon pottery from Japan by Shrikant Atre (posthumous) has been
posthumously featured in this publication. It is therefore intended that this volume serve in
posterity as a singular source of recent work in prehistoric and quaternary studies conducted
in these regions.
We are grateful to our Gurus Prof. S.N. Rajaguru and Prof. K. Paddayya for encouraging
us to carry out field based studies and their constant academic support. We are thankful to
Prof. P.P. Joglekar for his critical suggestions and comments in improving the manuscript. On
behalf of all the authors we are thankful to Office Bearers and Executive Committee members
of ISPQS for providing us the platform to publish this research.
Sushama G. Deo

Andre Baptista
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About the Editors

Sushama G. Deo, Retired Professor and former Head, Department of Ancient Indian
History Culture and Archaeology, Deccan College Post-Graduate and Research Institute
(Deemed to be University), Pune, India. She completed her M.A. (Geography), followed by
Diploma in Computer Software, Systems Analysis and Applications (ADCSSAA) and Ph.D.
(Archaeology).
She has published three monographs and three edited volumes and 102 research articles
in various national and international journals. In 2008-09 she was invited to conduct a full
course on Geology and Quaternary of India: Archaeological Record at Museu de Arte Pre-Historica
de Macao, Portugal under Erasmus Mundus Research Scholar Programme.
She has conducted several explorations in Maharashtra, Karnataka, Odisha and Madhya
Pradesh, and has excavated archaeological sites such as Kelshi (Early Historic), Morgaon and
Tikoda (Acheulian) jointly with her colleagues. Results of these field-based researches were
presented at number of national and international conferences by her. She has varied interests
in prehistory, geoarchaeology and archaeological computing.

Andre Baptista is a lecturer and consultant in Ancient Indian History, Culture &
Archaeology. His research interests include prehistory, man-land relationships, landscape
evolution on the one hand, and colonial history, urban development and shaping of sociocultural spaces on the other. He has a doctorate in Landscape and Environmental Archaeology
from the Deccan College Post-Graduate and Research Institute (Deemed to be University),

vii

Adaptations Across Antiquity

Pune, India. Andre has been part of a number of explorations and excavations at sites ranging
from the prehistoric to the early medieval.
He is Visiting Faculty for Archaeology at the Kamla Raheja Vidynidhi Institute of
Architecture and Environmental Studies, Juhu. In November 2017 he was appointed Assistant
Editor of Man and Environment, the biannual journal of the Indian Society for Prehistoric and
Quaternary Studies (ISPQS), Pune. He has co-edited the 2017 felicitation volume ‘Rethinking
the Past: A Tribute to Prof. V.N. Misra’ published by ISPQS. He was a consultant, and a
contributing author of the subsection on ‘Heritage’ for Spenta Multimedia’s ‘The Endless City:
Mumbai’, a book by the District Planning Committee, Collector Office, Mumbai Suburban
District. More recently, he served as a Research Consultant for the Maritime History Society,
Western Naval Command.

Jayendra Joglekar completed M.A. in Ancient Indian History Culture and Archaeology
from Deccan College Post-Graduate and Research University (Deemed to be University), Pune
(2009-11), followed by a Post-Graduate Diploma in Archaeology from Institute of Archaeology,
Archaeological Survey of India, Delhi (2011-13), and Ph.D in Archaeology with UGC-NETJRF/SRF (2014-19) from Deccan College, Pune. Currently he is an affiliate of the Deccan College
as a Post-Doctoral candidate, and Infosys Foundation Fellow at the Bhandarkar Oriental
Research Institute, Pune. He has received two awards from prestigious societies, namely The
Indian Archaeological Society, New Delhi and Indian Society for Prehistoric and Quaternary
Studies, Pune. He has delivered lectures at various Universities and Institutes.
He specializes in Field Archaeology, Prehistoric Archaeology and Geoarchaeology. He has
carried out field explorations in the states of Maharashtra, Karnataka, Madhya Pradesh,
Rajasthan, Haryana, Punjab, and Odisha. He has participated in a number of excavations
since 2010 at sites of Lower Palaeolithic to Medieval period. He has published over 30 research
articles in reputed journals and edited volumes, co-edited one book, and presented more than
25 papers in National and International conferences.


viii

Prehistoric Archaeology of the Bhima Basin,
Maharashtra: Geological and Palaeoenvironmental
Perspectives
S. N. Rajaguru, Sushama G. Deo and Sudha Vaddadi1
Department of AIHC and Archaeology,
Deccan College Post-Graduate and Research Institute, Pune 411006
1. Centre for Education and Research in Geosciences, Pune
E-mail: sushama.deo@dcpune.ac.in

Abstract
The Bhima Basin is covering part of Western Deccan Province with the Sahyadri Group of
basaltic flows. The present communication attempts to provide details of geomorphic features
evolved in the basaltic terrain by using following parameters- details of the hard rock geology,
pre-Quaternary Geo-environment, Quaternary Geo-environment to understand the relationship
between early humans and landscape during the Quaternary period. For a better understanding
of the Quaternary environment, particularly climate, we have selected four key Palaeolithic
sites (Morgaon, Bori, Chandoli and Inamgaon) where fluvial deposits, ranging in thickness
from a couple of meters to about 20 m, are persevered in association with palaeolithic tools.

Introduction
The Bhima Basin in Maharashtra is a funnel shaped triangular basin with its apex at
Pandharpur, where the river is known as Chandrabhaga and its base is formed by the Sahyadri
range on its western margin (Fig. 1). The Bhima River originates on the Bhimashankar Plateau
at an elevation of about 945 m AMSL and flows over an approximate distance of 861 km in the
East-Southeast direction before joining the Krishna at Kadlur town (336 m AMSL) in Karnataka.
Its tributaries like the Kukdi, Mina, Ghod, Mula-Mutha and Nira also originate in the Sahyadri
range, while tributaries such as the Karha and Sina originate on the eastern plateau in a semiarid climate. By and large, the Bhima Basin is confined between the northerly Balaghat range
and southerly Mahadeo range separating the Bhima from the Godavari and Krishna,
respectively. Overall, the basin is a mixture of allochthonous streams having catchment in the
high rainfall (~2500-3000 mm/annum) zone of the Sahyadris, and of autochthonous streams
having catchments in the semi-arid zone. In general, the drainage system is dendritic, subparallel and to some extent controlled by lineament, fractures and dykes (for details please
refer to section on hard rock geology). Climatically, the Bhima Basin is semi-arid with a
predominance of thorny stunted forests with acacia trees. The narrow strip of North-South
running Sahyadris including the famous Bhimashankar Plateau is, however, humid and
dominated by wet and dry deciduous forests with patches of semi-evergreen forest (Dikshit
1970). The basin appears to have been occupied by early humans at least since the Lower
Pleistocene (~0.7 Ma BP) (Deo and Rajaguru 2014) and continued to provide a reasonably
conducive environment not only to hunter-gatherers but also to food producers for the last
4000 years. The present communication prescribes to the following format as emphasis is on
hard rock geology and palaeoenvironment of the Bhima Basin during the Cenozoic era
(covering the last 50 Ma BP).
Rajaguru et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 1-24, Pune: ISPQS. www.manandenvironment.org ISBN: 978-81-908330-9-7
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Fig.1 Map showing the Bhima Basin and location of selected Palaeolithic sites
I. Hard rock Geology of the Bhima Basin (~65 Ma BP)
II. Pre-Quaternary Geo-environment (~50 Ma to ~2.5 Ma BP)
III. Quaternary Geo-environment (1 Ma to 4 ka BP)
IV. Relationship between Humans and landscape during the Quaternary period

1. Hard rock Geology of the Bhima Basin (~65 Ma BP)
The area covering the Bhima Basin is a part of the Western Deccan Province with basaltic flows
belonging to the Sahyadri Group. These basaltic flows erupted around 66-65 Ma ago when
India was in the southern hemisphere, close to the equator and was drifting over the ‘Reunion
volcanic hot spot’ as a result of plate tectonic movements. This stupendous volcanic activity
during Cretaceous-Palaeogene period was probably triggered by a bolide impact over Chicxuub
in the Yucatan Peninsula of Mexico (Renne et al. 2015). The volcanic outpouring continued for
about 0.75 Ma and had a huge impact on global environment, including the partial extinction
of the great ‘Dinosaurs’ (Schoene et al. 2015).
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The litho-stratigraphy of the Sahyadri Group has been divided into three subgroups and
twelve formations, primarily based on extensive fieldwork by scientists from the Geological
Survey of India (Godbole et al. 1996) and detailed geochemical studies (Subbarao and Hooper
1988). The Table 1 summarizes the lithostratigraphy of basaltic rocks exposed in the Bhima
Basin.
Lithostratigraphy
Subgroup Formation

Wai

Lonavala

Description

Dominantly Aa flows Non-porphyriticAa flow
and Group of porphyritic
to highly porphyritic
Aa flows
Dominantly Aa flowsMahabaleshwar Group of moderately
to highly porphyritic
Aa flows. Columnar joints
are common in some flows
Group of moderately to
highly porphyritic flows
(GPB)-M4
at places megacrystic Member
pahoehoe flow
Group of sparsely
porphyritic to highly
porphyritic Aa flows.
Highly jointed and fine
Purandargad
grained. The uppermost
flows exhibit welldeveloped columnar joints.
An alternating sequence of
Diveghat
Aa and pahoehoe flows.
Some flows are simple
flows.
Dominantly pahoehoe
flows
Compound pahoehoe
Karla
flows with non-porphyritic
and porphyritic flow units
Group of sparsely to
Indrayani
moderately porphyritic
Aa flow
(GPB)-M3
Dominantly comound
Member
pahoehoe flows.
Ratangad with
intercalated GPB
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Chemostratigraphy
Formation

MagnetoStratigraphy
Polarity

Desur

N

Panhala

N
N

Mahabaleshwar

N

Ambenali

R

Poladpur

R

Bushe

R

Khandala
2GPB-Monkey
hill/ Giravalli

R
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Kalsubai

(GPB)-Alkuti
Member
(GPB)-M2
Member
(GPB)-M1
Member
Salher

Porphyritic flows, with
three to fourmegacryst
(GPB) horizons.

Bhimashankar

GPB Manchar
Thakurvadi
GPB-Tunnel 5
Neral
The lower flows of Igatpuri GPB-Kashele
Formation have picritic
Igatpuri
flows
GPB-Thalghat
Jawhar

R
R
R

R

Table 1 Stratigraphic classification of Western Deccan Province (modified after
Vaidyanadhan and Ramakrishnan 2008)
In brief, the compound pahoehoe flows dominate the lower part of the basalt sequence.
Interestingly a single unit of lava with a chilled crust varying in thickness from a few centimeters
to a few meters is known as lobe. In a typical pahoehoe flow, the zone of pipe vesicles occurs at
the base, middle portion is massive and top part is vesicular and amygdular. Enveloping the
vesicular and amygdular top is a thin and glassy, reddened crust with occasional ropy structures.
Lava tubes are observed at Nagapur near Khodad and Daund (Sharma and Vaddadi 1996;
Duraiswami et al. 2004). These lava tubes are distributary channels which help in long distance
transportation of the lava flow. When the lava from the tube is drained, it leaves an empty tube
known as a lava cave. Depending on the size and morphology, they may form small subcrustal lava caves or blister caves. Such small sub-crustal lava caves are common near Gahunje
(Fig. 2) (Pawar et al. 2016) and blister caves are seen around Pune (Phadke and Ghate 1984).
In hand specimens or megascopically basaltic rocks are generally dark greenish grey, fine
to medium grained and at times vesicular. When vesicles are filled with secondary minerals
like chalcedony, zeolites, quartz, greenish glass, calcite, etc, these rocks are known as
amygdaloidal basalts. The other common variety is fine-grained, at times porphyritic, known
as hard massive basalt. Porphyritic basalts, with large phenocrysts (1-2cm) which are visible to
the naked eye are known as Megacryst basalt or Giant Plagioclase basalt (GPBs) (Fig. 3). Such
GPBs are exposed in the northern part of the basin in Kukdi, Mina and Ghod basins and in the
southern part of the Purandar hill. The ones exposed to the north are stratigraphically older
than the one exposed around Purandar. The amygdaloidal basalt exhibits close spaced sheeted
joints, while the massive compact basalt shows vertical joints. Columnar joints in massive dense
basalt at times radiate in all directions. Such radiating joints are observed in basalts of the
Diveghat and Purandar formations. An excellent outcrop of radiating jointed basalt has been
noted in the spillway section of the Ghod Dam (Agashe and Gupte 1971), along the Diveghat
road section, south of Wadki nala (Fig. 4), around Purandar and Jejuri in the Karha Valley.
Basaltic rocks under a petrological microscope show fine-grained non-porphyritic to
porphyritic texture with phenocrysts of plagioclase (labradorite), feldspar, clinopyroxene and
augite. The ground mass is dominated by small plagioclase laths, clinopyroxene, opaque and
glass. Olivine occurs in some of the basalt. Secondary cavity-filling minerals include fibrous
zeolite, cryptocrystalline silica, quartz and calcite. The relationship between mega and
microscopic characters of basalt and stone artefacts has been discussed briefly in section VI of
this communication.
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Fig. 2 Small sub-crustal lava cave near Gahunje, District Pune

Fig.3 Porphyritic basalts, with large phenocrysts (1-2 cm) which are visible to the naked eye
known as Giant Plagioclase basalt (GPBs)
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Fig. 4 Dyke near Vadki nala, Dive Ghat, District Pune
A thin (less than 1 m), fine grained clayey horizon (reddish or greenish in colour) is present
between the two flows, which could indicate some time gap between formation of the two
flows. These interflow horizons are generally called as red or green boles and are commonly
considered to represent a weathering product - an in situ alteration of flow tops. Some
geoscientists, however, are of the opinion that these horizons represent soils (palaeosols) or
saprolites. The other view is that, these horizons could represent fine tuffaceous pyroclastic
material. This is based on Thin Section (petrographic) studies, wherein angular, blocky and
cuspate basaltic shards diagnostic of explosive pyroclastic origin have been observed
(Widdowson and Summer 2008). The various colours are due to subsequent alteration of the
tuffaceous material. In many places, particularly in the Kukdi and Mutha river valleys, red
and green boles are found to be juxtaposed.
As mentioned earlier, zeolites, apophyllite, quartz varieties of chalcedony minerals
including agate, chert, opal, etc occur as secondary minerals in cavities and vugs. There are
many quarries around Pune city that have produced zeolite specimens and spectacular green
Apophyllite. The Wagholi quarry complex, off Ahmednagar road is one of the best localities in
the world, where bluish Cavansite (Fig. 5) and Pentagonite are found. The stone quarries in the
nearby Chinchwad and MIDC area produced very deep coloured Amethyst and Mordenite.
The quarries in Junnar are well known for cavities of Scolecite of exceptionally large size and
clarity. The spectacular specimens found and collected from these areas have adorned some
very famous and well-known Museums of the World, particularly USA, Canada and Europe.

6

Rajaguru et al

Fig. 5 Bluish Cavansite found at Wagholi near Pune city
Basalt rocks are also intruded by numerous dolerite dykes mainly in the NW-SE and NESW directions. Dykes are wall-like vertical intrusive bodies varying in thickness from 1.5m to
10 m and can be traced over long distances. The dykes usually exhibit chilled margins at the
contact with country rock. The dyke rock is hard, non-porphyritic to sparsely porphyritic with
medium to coarse size laths of plagioclase feldspars. Under a microscope, dolerite exhibits
ophitic texture, with major minerals like labradorite feldspar, augite and opaque iron. These
dykes have also served as an important raw material for making stone artefacts in the Bhima
Basin.
Generally, basaltic flows are sub-horizontal with a gradient of 1:150 to 1:170 due south or
southeast. So far, no conclusive faults have been observed in the entire Bhima Basin, but fractures
and lineaments trending NW-SE, NE-SW and ENE-WSW are common and have controlled
the drainage system particularly in the Ghod, Kukdi, Mina, Mula-Mutha and the Bhima rivers.
The major NW-SE structural element is termed Kurduwadi Lineament Shear Zone (KLSZ).
Kurduwadi Lineament is an important structural element in the Ghod Basin (Peshwa and Kale
1997). It was first recognized by Brahman and Negi (1973) as a sub-trappean rift on the basis
of gravity anomalies. A segment of it on the upland plateau has also been termed Ghod lineament
(Powar 1981; Deshmukh and Sehgal 1988). This region of the Kurduwadi Lineament is
manifested by a NW-trending 20 km long series of fractures/faults (Peshwa and Kale 1997).

7
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The NE-SW trending Manchar-Vijapur fracture zone is defined by numerous fractures
and dykes (Vaddadi 1999). Displacement of flow contacts was not observed along these fractures,
but the flows show deeper gradients, indicating drag of flows along a NE-SW axis. Some of the
NE-SW oriented dykes near Ranjani exhibit radiating joints and minor displacement. A break
in the slope of the river known as knick or knick point has developed on the Kukdi river at
Nighoj also trends NE-SW.

II. Pre-Quaternary Geo-environment (~50 Ma to ~2.5 Ma BP)
The following geomorphic features have helped describe Pre-Quaternary Geo-environment
1. Sahyadri Range including Bhimashankar Plateau
2. Laterite (Paleocene-Eocene age)
3. Detached/Relict alluvial fan, Jejuri
4. Weathered anomalous fluvial gravels

1. Sahyadri Range including Bhimashankar Plateau
The Sahyadri Range in the Bhima Basin is nearly 100 km long and fluctuates in elevation
from ~600 to ~1400 m AMSL due to high peaks and gaps or passes. It forms a major water
divide between rivers like the Bhima flowing east and rivers flowing towards the western Arabian
Sea. Some of the well-known passes from north to south are – Malshej, Nane Ghat near Junnar;
Lonavala and Varandha. These passes served as ancient trade routes between ports on Arabian
Sea and inland plateau sites at least since the Early Historic period (~2.5 ka BP). “The Western
escarpment face is remarkably steep and high, particularly in the southern part, where nearly
unbroken cliffs rise almost vertically to several hundred meters. It forms the main drainage divide
and separates rivers flowing to the east towards the Bay of Bengal from the Konkan rivers flowing
to the Arabian Sea. The orographic effect of the nearly 1-km high Western Ghat is responsible for
a zone of pronounced rain shadow effect over central Maharashtra. Due to high rainfall (~30006000 mm), the Ghat zone is one of the world’s major terrestrial biodiversity hotpots. It is now
UNESCO World Heritage Site (since 2012). The Ghat zone is dotted with historical forts (e.g.,
Raigad, Pratapgad, Sudhagad, Harischandragad), ancient temples (e.g., Bhimashankar,
Trimbekeshwar, Mahabaleshwar.” (Kale 2018: 3). Some of the famous forts in the Bhima Basin
are Shivneri, Purandar, Rajgad and Sinhagad.
The Sahyadri range originated around 40-45 Ma ago, is younger than the laterite which
caps the southern Mahadeo Range. The present drainage of the Bhima Basin broadly originated
during this time. The development of this range is mainly due to tectonic activity related to the
north-eastward movement of the Indian plate. The westerly flowing drainage, with steep
gradients and humid catchment encroached on the easterly drainage system of the Bhima
Basin having low gradient and restricted humid catchment in the narrow-crested zone of the
Sahyadris. As a result of these unequal geomorphic and hydrographical environments the
easterly rivers, particularly the Kukdi, Indrayani, Mula and Nira got beheaded and wide broad
valleys developed in their source regions. The westerly escarpment receded towards the east by
about 17 to 20 km during the Neogene period (~10 Ma BP and 2.5 Ma BP) (Kale 2018). The
overall climate was humid and the forest cover was dense. As a result the easterly streams,
particularly those having catchment in the Sahyadri range, remained in erosional mode and
deep bedrock gorges were developed (at Ahupe in the source region of the Bhima river); incised
meandering course of River Pushpavati near Mandve and famous coalesced potholes-cumknick point in the incised course (about 15 m deep) of the Kukdi at Nighoj (Figs. 6 and 7).
Apart from the humid climate of the Neogene period, tectonic factors such as uplift of the
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Fig. 6 Coalesced potholes-cum-knick point in the river Kukdi at Nighoj, District Pune
easterly plateau also played important role in providing enough energy for streams to incise in
the bedrock basalt (Kale 2018). Climate was monsoonal as the monsoon had commenced around
15 to 10 Ma BP in the Indian sub-continent (Singhvi and Kale 2009).

Fig. 7 Incised course (about 15 m deep) of the Kukdi at Nighoj, District Pune
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2. Laterite (Paleocene-Eocene age)
After the formation of basaltic rocks around 65 Ma BP the Indian landmass crossed the
equator around 40-50 Ma back during the Palaeogene and it remained as an island with
relatively low relief. The basaltic rocks were subjected to deep weathering under equatorial
humid climate. The temperature of the earth was 4 to 5°C higher than today and sea level was
also high. This period is well-known as the “Paleocene-Eocene Thermal Maximum”- (PETM)
(Kale 2014). Laterite- a brick-like rock- extensively developed on the Mahadeo range and possibly
also on the Purandar range. The laterite is rich in iron and alumina and poor in silica due to
strong leaching. Briefly, laterites of this period are cumulic ferrisols with conspicuous
development of hard duricrust underlain by saprolite (highly weathered basalt) material which
grades to un-weathered basalt. The thickness of the laterite profile varies from 2 m to 20 m or
even more and their present disposition in the Bhima Basin points not only to its relict nature
but also palaeo-humid, high temperature equatorial climate and strong tectonic uplift during
the Palaeogene period (Sahasrabuddhe and Rajaguru 1990; Kale 2018).

3. Detached alluvial fan, Jejuri
An interesting geomorphic feature of the Neogene period is a detached alluvial fan near
Jejuri in the Karha basin (Fig.8). It approximately covers an area of 300 m and unconformably
rests on valley pediment developed over basalt rocks. At present it is located 5 km off the
present Karha River, south of the Purandar range. The fan is dominated by basalt boulders
and pebbles and is moderately weathered. It yielded isolated cobbles of well-rounded bauxitic
laterite, derived from the Purandar range which had a capping of laterite during the Early
Tertiary period (~50 Ma – 25 Ma BP). This fan also suggests the cumulative role of tectonic and
climatic factors in shaping the landscape.

Fig. 8 Detached alluvial fan near Jejuri in the Karha basin, District Pune

4. Natural bridge and Potholes
Geomorphologically the Bhima Basin is dominated by erosional processes, particularly
fluvial and has preserved some significant features like natural bridge at Gulunchwadi and
magnificent coalesced potholes at Nighoj in the Kukdi valley. The natural bridge at Gulunchwadi
(Fig. 9) has formed in pahoehoe types of basalt belonging to the Ratangad Formation of the
Kalsubai Sub Group. This spectacular feature is located on Belhe-Ane road in District
Ahmednagar (Vaddadi 1999; Kale 2018). The formation of the bridge is due to a NNE-SSW
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Fig. 9 The natural bridge at Gulunchwadi located on Belhe-Ane road in District Ahmednagar
fracture existing in the Ardara stream and the development of a strong incised meander and
minor capturing of the local drainage. The extravagant coaleased potholes at Nighoj have
developed in compound pahoehoe basaltic rocks by an inner channel of river Kukdi as a result of
local and strong fluvial erosion.
Both these geomorphic features in the Kukdi valley might be related to tectonic activity
controlled by pre-Deccan Trap structure known as the Kurduwadi-Ghod semi-rift (Kale 2018)
and to some extreme intense floods during the relatively wet climate since the pre-Quaternary.
We suggest that these features represent relict fluvial landforms of the Quaternary.

III. Quaternary Geo-environment (1 Ma to 4 ka BP)
The Quaternary Period is a geologic time period that encompasses the most recent of the
three periods of the Cenozoic Era in the geologic time scale of the International Commission on
Stratigraphy. It spans from 2.588 ± 0.005 million years ago to the present. The Quaternary
Period has witnessed dramatic climate changes, which affected food resources and brought
about the extinction of many species. The Quaternary Period is typically defined by the cyclic
growth and decay of continental ice sheets associated with climate and environmental changes
that occurred. It is also characterized by the complex periods of glacial advance and retreat,
separated by periods of warm climates that led to dynamic changes in the landforms.
The Quaternary Period is divided into two epochs: the Pleistocene (2.588 million years
ago to 11,700 years ago) and the Holocene (11,700 years ago to the present). The Quaternary
is also known as the age of human evolution and the beginning of cultures. The Pleistocene is
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subdivided into Early Pleistocene (2.5 Ma to 0.79 Ma BP), Middle Pleistocene (0.78 Ma to
130,000 years BP) and Late Pleistocene (130,000 to 11,700 years BP) (Cambridge University
Quaternary 2007: http://www.qpg-geog.cam.ac.uk/)
In this communication, the following geomorphic parameters are used for reconstructing
Quaternary environments.

1. Palaeosols as an environmental indicator
One of the most common geomorphic features in the Bhima Basin is “Black soil” technically
known as ‘Vertisol’. Soil, in the pedological sense, is defined as a weathering product of a land
surface under the influence of inorganic and organic processes. Parent material, topography,
hard rock geology including structures of rocks, flora, fauna, climate and time are important
natural parameters that control the formation of a soil. Soils of the past are known as fossil soils
or palaeosols which may be buried when sandwiched between sediments. Buried soils are then
cut off from the ensuing environmental factors and thereby help us in reconstructing past
environments.
Iron oxide rich reddish soils- technically known as ferrisols- are common in areas of the
source region i.e. in the Sahyadri range of the Bhima Basin. So far, no buried red soil has been
found in the Bhima Basin. A relict patch of ferricrete of unknown age is exposed on the valley
floor of the Bhima on the Bhimashankar Plateau (Rajaguru 1970). These valley floor ferricretes
are hardened red soils and suggest humid climate and long stability of the landscape which is
similar to that of today.
Another variety of palaeosol which occurs extensively in the Bhima Basin is ‘palaeo calcic
soil’ which is rich in calcrete nodules and pellets having a higher percentage of calcium carbonate.
Rhizoliths or calcified rootlets are also common in alluvial and colluvial deposits of Middle and
Late Pleistocene age in the Bhima Basin. These calcium carbonate rich soils indicate a semiarid climate in which evapo-transpiration is fairly high (~1500 mm/annum).

2. Aggradational and Erosional modes of rivers
Normally, rivers carry out three main functions – erosion, transportation of sediments
(like gravel, silts and clays) and deposition of transported sediments in conducive places in
river valleys. Several factors such as hard rock geology (including structures, local morphology),
soil and vegetal cover on the valley slopes/pediments and climate play an important role in the
river’s functions mentioned above. River processes are also controlled by the base level of erosion.
A tributary will not normally erode its channel below the stream which it meets. The ultimate
base level is sea level for all streams. During the Quaternary period, the climate changed several
times, so also the sea level. Another important natural factor observed is that most of the rivers
in the subcontinent were at times in erosional mode, and at times in aggradational mode i.e.
depositing sediments rather than eroding them. In peninsular India most of the rivers were in
aggradational mode during the Late Pleistocene.
Aggradational and erosional phases of the Quaternary are primarily in response to
variations in the strength of summer monsoons which occurred due to global climatic changes.
Briefly, aggradation occurred during weak summer monsoon and erosion took place during
the strong summer monsoon, particularly in allochthonous streams originating in the high
rainfall zone of the Western Ghats. Autochthonous streams with catchment in the semi-arid
zone responded differently - aggradation during the strong summer monsoon and erosion
during the weaker summer monsoon (Mishra et al. 2003).
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Erosion of alluvial deposits of the Quaternary period is most likely a response to climate,
but bedrock erosion may be due to tectonic and/or climatic factors. Features like coalesced
potholes, water fall and plunge pools, gorges and incised meanders in bedrock channels have
been ascribed to epeirogenic uplift (Rajaguru 1970). Kale and Shejwalkar (2008) however, raised
doubts on the role of uplift in the formation of these erosional features. They studied five
commonly used indices of active tectonics that include hypsometric integral, the basin
asymmetry factor, valley width ratio, the stream gradient length and the basin elongation
ratio. These calculations were carried out on 30 selected river basins on both sides of the Western
Ghats. Their studies indicate that Upland Maharashtra belongs to the “class of relatively stable
tectonic activity”. On the other hand, stream erosion has taken place during wet climate with
thick vegetation on valley slopes and pediments.
Gravel aggradation has taken place in a fluvial environment dominated by increased bed
load with low discharge. Such a situation suggests dry climate with sparse vegetation on valley
pediments.
A brief summary of the Palaeoenvironment of the Bhima Basin in Maharashtra since the
Early Tertiary is given in Table 2.
Geomorphic features

Approximate age

Dominant environment

I

Sahyadri Range, including
Bhimashankar Plateau with
laterite on southern divide of
the basin

Early Tertiary
Location close to the
(Palaeocene Eocene) equator; Humid hot
Tropical equatorial
environment.
Major marine transgression

II

Development of denudational
Late Tertiary
surfaces, tors, inselbergs, gorges; Neogene (?)
beheading of Easterly flowing
rivers like Kukdi (Malshej Ghat),
Indrayani with valley floor
ferricrete incised meanders,
waterfalls, coalesced pot holes,
natural bridge formation

Part of Asian landmass
Humid Tropical monsoonal
environment.
Tectonic uplift

No marine transgression

III Bedrock rivers close to modern
Early and Middle
channel levels
Pleistocene
Braided to low sinuosity
(0.8 Ma - 130 ka BP)
channels with gravel, pools
and near channel flood plains
Acheulian and Middle
Palaeolithic artefacts with
sporadic vertebrae animal fossils,
molluscan shells

Wet semi-arid to dry semi-arid
monsoonic environment;

IV Fine to very fine silty deposit
with high proportion of calcrete;
episodic flood events;
ubiquitous colluvial deposition
inter-fingering with alluvial fills.

Dominant aggradation in
rivers, weak weathering and
strong calcretisation of soil
sediments;

Late Pleistocene
(130 ka to 11,700 BP)
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Middle and Late Palaeolithic
artefacts with sporadic animal
fossils and molluscan shells, semi
fossilized driftwood pieces and
spring tufas

No marine transgression

Table 2 Summary of Palaeoenvironment of the Bhima Basin in Maharashtra
Overall, the Bhima Basin is tectonically stable compared to the Krishna Basin in the south
and the Godavari in the north. The climate during the Early Pleistocene was wet semi-arid
(excepting the humid crest zone of the Sahyadri) and dry semi-arid during the Late Quaternary.
There were however, fluctuations in this pattern, particularly during the Last Glacial Maximum
(~22 ka to 18 ka BP). The climate was distinctly dry semi-arid with a strong aggradational
mode of most of the rivers during the Last Glacial Maximum (LGM) and conspicuously wet
semi-arid with erosional mode in the major streams. The Late Pleistocene climatic events were
in response to global climatic changes. The Bhima Basin experienced volcanic ash fall during
the Quaternary and Early Palaeolithic hunter gatherers experienced this catastrophic
atmospheric event having its origin in the Northern Sumatra island of Indonesia. Another
catastrophic event experienced by Late Palaeolithic hunter gatherers is high intensity floods
around 14 to 13 ka BP, particularly noticed in the Ghod and Mula-Mutha rivers.

IV. Relationship between Humans and Landscape during Pleistocene
As mentioned earlier, the Quaternary period is also known as the age of human evolution
and the beginning of cultures. The earliest phase of culture is known as ‘Palaeolithic culture’.
The term Palaeolithic is used for the earliest period of human prehistory that begins with the
earliest archaeological evidence of stone tools. Traditionally, the Palaeolithic is subdivided into
three major divisions (1) the Lower Palaeolithic or Early Stone Age (represented by the Oldowan
and Acheulian cultures), (2) the Middle Palaeolithic or Middle Stone Age and (3) the Late
Palaeolithic or Later Stone Age. This subdivision is based on the assumption of an evolution in
technology of making stone tools. The Lower Palaeolithic in the Indian subcontinent is
represented by the Acheulian stone tool technology. The Acheulian cultural complex is
characterized by the presence of large (more than 10 cm) bifacial hand axes and cleavers,
which are found from approximately 1.5 Ma to 200,000 years ago. Acheulian sites are found
throughout Africa and Eurasia (Deo and Mishra 2013).
The Lower Palaeolithic in Indian subcontinent is represented by the Acheulian stone tool
making technology. The Indian subcontinent is rich in Acheulian sites; such sites reported from
the Deccan Trap region are fewer in number compared to other areas. During the early phase of
Palaeolithic research in India it was thought that the Deccan Trap region was not occupied by
early hominins as basalt was not considered to be suitable for making stone tools. However, since
the discovery of the Acheulian site at Gangapur, near Nashik where stone tools are made using
basalt, a number of Acheulian sites have been reported from major river basins such as Krishna,
Godavari and Bhima Basins (for detailed review- Deo and Joglekar 2021). In the Bhima Basin,
two Acheulian sites were excavated namely, Bori and Morgaon (for details- Deo and Mishra
2013). Sporadic evidence of Acheulian tools was reported from Saswad, Gunore (Mishra et al.
2009), Pargaon, Shiradhon, Rui-Chattisi Dug-well (Kshirsagar et al. 2014) from the Bhima Basin.
The next cultural phase is the Middle Palaeolithic which is represented by tools primarily
made on flakes of chert, jasper, chalcedony, quartzite, fossilized wood, etc. Though a few sites
of this phase were reported from the Deccan Trap region, no site has been excavated till date. In
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the Bhima Basin, so far, no convincing stratified Middle Palaeolithic sites (excepting Ranjani in
the Kukdi valley) have been found.
The Late Palaeolithic cultural phase is characterized by an extensive use of siliceous rocks
like varieties of chalcedony and chert/jasper. In the Indian subcontinent, flake-based artefacts
generally characterize the Middle Palaeolithic and blades are typical characteristics of the Upper
Palaeolithic phase. However, many sites representing the presence of both these characteristic
features in the present assemblage indicate that the assemblage is of a transition period from
Middle to Upper Palaeolithic as observed in Tawa Basin (Sengupta and Deo 2017). Compared
to the Middle Palaeolithic, the Late Palaeolithic cultural phase is profusely preserved in alluvial
and colluvial deposits of most of the river basins of Maharashtra. This phase is represented by
a number of sites in the Bhima Basin.
For a better understanding of the Quaternary environment, particularly climate, we have
selected the following sites, where fluvial deposits, ranging in thickness from a couple of meters
to about 20 m, are persevered in association with palaeolithic tools:
1. Morgaon- Early Acheulian and Late Palaeolithic site, Karha Valley
2. Bori- Acheulian and Late Palaeolithic site, Kukdi Valley
3. a. Chandoli and
b. Inamgaon- Late Palaeolithic sites, Ghod Valley

1. Morgaon
The site of Morgaon is located on the left bank of the Karha River, a feeder of the Nira
which further joins the Bhima in Pune District, Maharashtra. The Karha is an autochthonous
river flowing on a denudational surface ranging in elevation from 800 m to 600 m AMSL. The
basin is covered with Cretaceous-Eocene Deccan Trap rock. This rocky basin is situated in a
semi-arid region which receives an annual rainfall of 500 mm. The site was reported by Korisettar
(IAR 1988-89) and subsequently a volcanic ash layer was discovered at the site along with
Acheulian artefacts (Kale et al. 1993). Later, systematic explorations and excavations were
carried out at and around the site from 2001-2009 (Mishra et al. 2009). Acheulian artefacts
were collected from various depositional facies which include rubble, cobbly-pebbly gravel
and sandy-pebbly gravel (Mishra et al. 2009; Deo and Rajaguru 2014).
Geomorphology: The geomorphological features at Morgaon are as follows: The bedrock is
represented by basalt flows belonging to Diveghat Formation and Wai Sub Group. The oldest
lithological unit is represented by varied depositional facies such as rubble, cobbly-pebbly
gravel with laterite, compact pink/yellow silt, acidic volcanic ash (tephra), black fissured clay I
and II, sandy-pebbly gravel lenses within black fissured clay, and the cross-bedded reddish
sandy-pebbly gravel. Calcrete clasts are absent in the Acheulian artefact-bearing layers, while
laterite clasts have been seen sporadically. The basal artefact-bearing gravel is capped by
pedogenized brownish clay. Overall, the Acheulian artefact-bearing lithological unit is
disconformably capped by calcrete rich sandy-pebbly gravel with fragmentary pieces of ostrich
eggshell, microlithic blades and a few calcified bones of Nilgai (Boselaphus tragocamelus) and
Equid (Sathe 2007). This unit belongs to the Late Pleistocene age (26 ka and 22 ka BP).
Lithic Assemblage: The lithic assemblage at Morgaon is certainly part of the Large Flake
Acheulian tradition. Exposures of basalt core stones in the vicinity provide a good source of
raw material. Artefacts from Morgaon were collected through systematic surface collection as
well as from two excavated trenches. In 2000, the levelling of a patch of farmland exposed a
large number of artefacts. These were collected using a 5 x 5 m grid system. This collection has
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many giant cores (25-40 cm). A total of 282 artefacts were collected from this field, of which 63
were cores, 198 flakes and 11 tools. Between 2002 and 2004 a trench (4 x 8 m) was excavated
in which three artefact-bearing fluvial deposits were found - namely cross-bedded reddish
gravel, pedogenised black fissured clay and cobbly-pebbly gravel with clasts of laterite. The
highest number of artefacts (180) was recovered from the pedogenised surface of the clay
covered by rubble gravel. This assemblage comprised mainly of large-sized flakes (more
than 10 cm) and giant cores. In 2007, a trench (5 m x 5 m) yielded 162 artefacts including
five cleavers and two handaxes. These were found on the surface of an armoured cobbly
gravel bar.
Chronology: Stratigraphically, the tephra layer at Morgaon is sandwiched between the
black fissured clay and is found to be capping the Acheulian artefact-bearing sedimentary
sub-units mentioned earlier (Deo and Rajaguru 2014). A palaeomagnetic study of clays
associated with the tephra demonstrates preservation of a reversed magnetic field thereby
indicating Matuyama geomagnetic period (Sangode et al. 2007). This implies a minimum age
of 800 kyr for the tephra. It is supported by recent Ar-Ar dating attempted by Westaway et al.
(2011) indicating an apparent age of 809.3 ± 51.0 ka 1043 (±2Ã), similar to the age of eruption
D, equivalent to OTT. Recently, Westgate et al. (2014) dated the tephra layer to around 41 ka
by OSL method, indicating re-deposition of the original tephra. In view of the technical problems
involved in the above mentioned dating methods, we have attempted to date Morgaon relatively
to the Early Pleistocene on the basis of the relict nature of pre-ash artefact bearing fluvial
sediments containing clasts of laterite and a complete absence of calcrete clasts (Deo and
Rajaguru 2014; Deo et al. 2018)

2. Bori
The site of Bori is located on the left bank of River Kukdi, an easterly flowing tributary of
the Ghod that eventually joins the River Bhima. The Acheulian site of Bori was discovered by
Kale et al. (1986). Subsequently Korisettar et al. (1989) discovered a tephra bed in the Quaternary
alluvial fill deposit and dated it to 1.4 Ma by K-Ar method- the earliest date for Indian Lower
Palaeolithic culture at the time (Korisettar et al. 1989). Early Acheulian artefacts are preserved
in the alluvial deposits containing tephra lenses exposed on either bank of the River Kukdi. The
tephra at Bori is exposed at 10 localities in the Kukdi channel covering a distance of 10 km
upstream and downstream of Bori village.
Geomorphology: Geologically, the site of Bori is covered by varieties of basalt traversed by
a few dolerite dykes. The River Kukdi is an allochthonous river, tracing its major catchment
area to the Western Ghats which receives approximately 2500 mm annual rainfall. It flows
through a wide shallow rocky valley with well-developed pediments and inselbergs formed on
the basaltic bedrock. Colluvial and alluvial sediments (<10-15 m) are exposed on riverbank
cliffs and disconformably cap the basaltic bedrock, which at places is strongly weathered. The
composite stratigraphy observed at Bori places the calcareous yellow silt with rubble and gravel
lenses over the bedrock (basalt).
Lithic Assemblage: A total of 213 artefacts and a fossilized tusk of Elephas sp. were collected
from the cemented pebbly gravel at three localities, viz. Jadhavwadi, Ambrai and Shiroli. This
lithic assemblage comprises picks, handaxes, cleavers, cores, hammer stones, worked slabs,
nodules, scrapers, choppers and flakes. Flakes dominate the lithic assemblage with varied sizes
(ranging from a minimum of 2 cm to 18 cm in length) and are classified as chips, mediumsized flakes and large flakes. All artefacts show thin patina (grey and/or yellowish brown) but
have fairly fresh edges. A few of these artefacts are made on dolerite dyke that lies exposed
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approximately 2 to 3 km downstream of Acheulian artefact-bearing gravel, thereby indicating
that they are not part of the fluvial gravel. It is therefore, probable that the initial large flakes
were knapped elsewhere and later trimmed at the site as a good number of small flakes (less
than 3 cm) have been recovered from the site. The Early Acheulian artefacts from this semiprimary context appear to be closely associated with the tephra occurring both above and
below it at Bori.
Chronology: Bori is one of the first sites in India where tephra was discovered in association
with Acheulian artefacts. Many attempts were made to date the tephra from Bori (compiled by
Jangra et al. 2018) using various dating methods. The dates obtained for the tephra range from
a maximum age of 1.4 Ma to a minimum age of 23.4 ± 2.4 Ka i.e. from the Early to the Late
Pleistocene period.
However, the association with Acheulian artefacts certainly supports the four early dates
proposed:
i) Ar-Ar dating by Mishra et al. (1995) assigned an age of 670 ± 3 ka BP.
ii) Subsequently, Chen et al. (2003) carried out chemical and isotopic studies to compare
the stratigraphy of the tephra layers with the ODP (758) core from the Indian Ocean.
By determining the degree of weathering pattern of biotite using electron microscope
they argued that the Bori tephra was similar to Older Toba Tephra (OTT) (0.8 Ma).
iii) Sangode et al. (2007) carried out palaeomagnetic dating of the Bori tephra which
indicates a pre-Brunhes age (>0.78 Ma).
iv) Westaway et al. (2011) have demonstrated the usefulness of Ar-Ar dating technique,
coupled with detailed geochemical analysis of rhyolitic glass shards from Bori and
Morgaon. Based on these studies, an age of 714.0 ± 62.4 ka (±2Ã) has been assigned for
the Bori tephra. This age is similar to the age of Toba eruption D also referred to as OTT.
Uncertainties in various geochronological techniques used for dating Acheulian artefacts
demands future geochronological and geoarchaeological investigations at Bori.

3.a. Chandoli
The Chalcolithic mound is located on the right bank of the river Ghod, a tributary of the
Bhima. It was excavated by Deccan College, Pune (Deo and Ansari 1965). Further, Mujumdar
(1974) carried out detailed chemical studies such as organic matter content, pH, carbonate
content etc. of the buried black soil occurring below the Chalcolithic mound and above the
yellowish brown silt. Mujumdar dated this virgin black soil to the Early Holocene. The
Quaternary alluvial fill deposit at the same site was re-studied which gave additional information
on the age of buried black soil.
An 8 m thick exposed sedimentary deposit on the right bank of the river Ghod, at Chandoli
reveals that basalt is exposed in the channel of the Ghod and is unconformably capped by 1.5
m thick sandy-pebbly gravel which is well cemented and cross bedded. This gravel is overlain
by 1.5 m thick brownish silt that is weakly pedogenised in its upper 20 cm. This pedogenised
surface is disconformably capped by sand-pebbly gravel, 1.5 m thick, and rich in sub-rounded
to sub-angular basalt components. The gravel is further overlain by 2.5 m thick yellowishbrown silt with dispersed soft calcrete nodules all throughout the silt. The top surface of the silt
has weathered into a black soil or vertisol, about 1.20 m thick with well-developed blocky peds
and inclined cracks and fissures. This black soil is covered by habitational debris dated to 1,600
BCE by 14C method (Deo and Ansari 1965). The black soil surface laterally extends from the
right bank of the river Ghod and is at about 13 m above the present channel level.

17

Adaptations Across Antiquity

A number of microliths were recovered from 1 m thick loose sandy-pebbly gravel rich in
bivalve shells at a height of 12 m above the present bed level of the Ghod. This gravel is exposed
over an area of approximately 200 sq meters. It is not covered by later sediments. The C-14
date on the shell is 13,510± 200 (BS 1277). Two features are important in interpreting this
gravel deposition in terms of Late Pleistocene events. The first is the presence of a well-developed
soil on the older alluvium cut into this gravel indicating that prior to the deposition of the
gravel the river was not in an aggradational phase. On the other hand, it was slightly incised
into the older alluvial fill. This gravel is, therefore, a product of a strong flood which has occurred
around 13 ka BP, probably in the response to some strong spell of monsoon rains.

b. Inamgaon
The site of Inamgaon, a well-known Chalcolithic site is located on the right bank of River
Ghod. During the excavations at Inamgaon (Dhavalikar et al. 1988), detailed studies of
sedimentary deposits were carried out and it had yielded a number of animal fossils as well as
microliths (Badam and Kajale 1977; Rajaguru et al. 1980; Badam et al. 1983). A small-scale
excavation at a level of 8 m above the present day water level and 0.25 km away from the right
bank of River Ghod was dug into a calcified deposit. The basal gravel and silt yielded Middle/
Upper Palaeolithic tools along with fossil bones of Bos namadicus, Elephas maximus, Equus
namadicus, Cevus duacelli, Hippopotamus palaeindicus and Bubalus sp. The C-14 date of 19,775
years BP on fresh water Unio shells found along with fossils and stone tools indicates that the
basal deposit is at least 20,000 years old. The gravel layer yielding microliths is 6 to 7 m above
the modern bed level. Fresh water molluscan shells from this layer are dated to 11,700 years
BP by C-14 method.
The geomorphic history of the Ghod as seen from the Inamgaon alluvial fill cut off on
both banks of the River Ghod around Inamgaon:
1. The Ghod was flowing at least 3 to 4 meters below the present level during the early
Quaternary period.
2. The Late Pleistocene (40,000 to 10,000 years BP) is well represented by the fluvial
deposits ranging in thickness from 10 to 20 m. The mineral characters, such as dominance
of montmorillonite in the calcareous, oxidized and brownish sediments and a few pollen
grains of Eugenia Acacia and abundance of Hofoptelea (Vishnu-Mittre and Gupta 1976;
Kajale 1988) from them indicate that the climate was essentially semi-arid in the major
part of the valley. The field characters such as bedding and inter-fingering of colluvial
deposits with the alluvia strongly suggests accelerated fluvial activity throughout the
length and breadth of the valley possibly due to recurrent intensive storm rains during
the monsoon months. It is during this general alluviation phase the herbivorous animals
like elephant, bull, horse and hippopotamus existed in the lower parts of the valley. The
occurrence of Late Palaeolithic tools made by using cryptocrystalline silica in the fluvial
deposits proves the presence of early food gathering cultures in the area. A few C-14
dates of fresh water molluscan shells from the fluvial deposits and the palaeontological
characters of the animal fossils place the Late Palaeolithic Culture of Inamgaon
approximately in between 20,000 and 10,000 yrs BP
3. The reduction in sediment load and increased storm rains (probably during the
Pleistocene-Holocene transitional climatic phase) caused the Ghod to straighten its course
and to rejuvenate in the Early Holocene. It is during this degradational stage that the
river cut down to the present bed level and left the terrace surface of the Late Pleistocene
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alluvia to the pedogenic processes. During this period of geomorphic stability, the vertisol
type black soil developed in the major portion of the valley.
4. The Ghod had an entrenched course more or less like that of today at a time when the
Malwa people settled in the Ghod Valley by about 3,604 yrs BP

Epilogue
Based on geomorphological features discussed in the previous sections, the following
inferences can be drawn on the probable climatic conditions and the landscape in the Bhima
Basin during the Quaternary period.

Early and Middle Pleistocene
The Quaternary fluvial deposits (colluvio-alluvial in origin) are less than 30 m thick with a
lateral spread of 1.5 to 2 km on the banks of the Bhima and its tributaries. So far, the earliest
fluvial deposits are about 0.8 Ma years old (as based on firm archaeological data and relative
geomorphic dating of fluvial deposits). The climate was relatively wet yet semi-arid and streams
were flowing over bedrock basalt at levels ± 2 to 3 m in relation to the modern channel levels.
The channel gravel disconformably rests on weathered basalt and possesses lenses of clays
and silts indicating existence of local pools in braided and low sinuosity channels. At places
there is clear-cut evidence of bedrock incision by a couple of meters after human activity (mostly
Acheulian) during the Middle Pleistocene period. The flood plains were low (less than 5 m) as
the streams were by and large in erosional mode.
The Early and Middle Pleistocene colluvio-alluvial deposits are generally disconformably
covered by colluvio-alluvial fills dominated by flood silts, hill slope silts and gravels, and by
inter-layering sands, pebbly gravels and fissured clays. These deposits are laid down by streams
which were dominantly in aggradational mode. The thickness of these silt dominated deposits
varies from a couple of meters to 20 m above the present channel levels. Silts are affected by
both pedogenic and ground water calcretes. In fact, these sediments can be classified as
cumulative calcisol sediments (Deo et al. 2017). The upper part of these fills has weathered
into vertisol (popularly known as black soil) the surface of which forms an extensive
aggradational flat surface which can be labeled as a terrace. The present rivers flow over this
terrace only during infrequent high intensity floods with a frequency of one or two floods in a
hundred years.
The aggradational mode of the major drainage system of the Bhima in Maharashtra is
primarily in response to relatively dry semi-arid monsoonic climate which prevailed in response
to the overall weakening of the summer monsoon due to global cooling (Deo et al. 2018).
Acheulian sites ranging in age from > 0.8 Ma to at least 350 ka are preserved in the channel
gravel and associated with pool clays. The presence of these artefact-bearing gravel on eroded
basalt surfaces which are close to the modern channel levels (< 10 m) indicate relative tectonic
stability since the early Quaternary. Monsoon climate with summer rainfall fluctuated with
moderate intensity maintaining semi-aridity throughout the Quaternary. Climate was distinctly
humid during the Neogene and dry during the major part of the early Quaternary. Seasonally
flowing streams with gravel bars, pools, near-channel flood plains were important fluvial
landscape elements exploited by early hominins. Raw material such as compact basalt, dolerite,
and varieties of chalcedony were easily available for manufacturing artefacts. Acheulian groups
also experienced catastrophic events like volcanic ash fall around 0.8 Ma and frequent rainstorms
as indicated by the rubble interlayering with channel gravel (Deo et al. 2017).
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Early Acheulian sites are often associated with the remnants of Neogene sediments and
are overlain by Late Pleistocene sediments. This indicates that the channel has slightly shifted
laterally after the Early Acheulian and returned to the same position during the Late Pleistocene
(Mishra et al. 2003).

Late Pleistocene
Geomorphological studies show that the Late Palaeolithic cultural phase evolved in a
relatively dry climate or during weak monsoons which were in response to global climate of
the Last Glacial period. In spite of dry climate, early humans could survive due to presence of
wet lands and ponds in aggraded alluvial/colluvial plains of most of the rivers. Based on the
available absolute dates, geomorphological observations and associated Late Palaeolithic
artefacts (Mishra et al. 2003) the following inferences are drawn:
During 40,000 and 26,000 years BP, River Bhima and its tributaries were ephemeral rivers
with frequent shifting of channels. This is represented by gravel spreads (at Morgaon and Bori)
and overlying silty deposits. During this period rivers were flowing below the present channel.
During the subsequent period (from 26,000 to 14,000 years BP) the Bhima was in aggradational
mode represented by the thick gravels with calcareous silts (at Inamgaon and Chandoli). In
this period, rivers were flowing more or less at the present day channel level (at Inamgaon).
This evidence suggests that during the Last Glacial Maximum (LGM) – peak aridity, the channel
morphology has provided wet land pools for survival of water dependent animals like
Hippopotamus. Around 14,000 years BP, the river had cut through the older alluvium and
deposited gravels (Chandoli) during exceptionally strong floods.
The presence of vertebrate animal fossils like Bos, Elephas, Equus, Hippopotamus, etc.
indicate a dominance of thorny forest with patches of open grasslands on the plateau and
valley pediments and galleria forests in incised bedrock channels.
Based on the above information it is clear that the Bhima Basin was occupied by early
humans at least for the last 800,000 years BP, primarily in semi-arid environments. The
availability of suitable rocks like compact basalt, dolerite and chalcedonic minerals either in
gravelly channels or on core-stone-dominated pediment surfaces, presence of spring water in
bedrock streams and pool water in gravelly channels and relatively moderate forest cover (dry
deciduous and thorny, scrubby vegetation) favored the area for early hunting gathering society
even in very dry (as during LGM) climatic conditions. Food producing activity began only
during the Late Holocene period (post 4000 year BP). With increased dependence on agriculture
and assured water supply, the socio-economic pattern changed substantially in the region.
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Abstract
The questions posed by the inscrutable occurrence of ferricrete in the Karha Basin, especially in
the absence of an observable primary source, were only compounded by its association with
Acheulian artefacts. Ferricrete, in a detrital form of cobble/pebble size and occasionally boulder
size are part of the Acheulian artefact-bearing gravel at Saswad. While at Morgaon (excavated
between 2000 and 2007), it is seen in pebble form along with Acheulian artefacts from the
earliest horizon. Prior to these investigations, there were no reports of ferricrete – either in its
primary or detrital form, from the Karha Basin. Ferricrete is an excellent proxy for
palaeoenvironmental reconstruction, and in the case of the present Karha landscape, is not
only a misfit, but a completely relict feature. Recent work in ‘geochemical fingerprinting’ of
the ferricrete has helped identify its source, and when coupled with traditional geoarchaeological
approaches, it has provided insights into the nature and evolution of the palaeolandscape and
conditions responsible for the formation of the Acheulian artefact-bearing horizons at sites in
the Karha Basin.

Introduction
The Karha Basin in the Pune District of Maharashtra (Fig. 1) has been subject to intensive
archaeological and geological surveys over the course of the last four decades (Rajaguru 1968,
1969, 1970, 1973 1983; Rajaguru and Kale 1985; Rajaguru and Korisettar 1987; Rajaguru et al.
1993a and b, 2004; Kale and Rajaguru 1987; Korisettar et al. 1989; Korisettar 1994; Korisettar
and Rajaguru 1998; Shirvalkar 2002; Deo et al. 2007; Mishra et al. 2007, 2009). The well-known
Lower Palaeolithic site of Morgaon is located on the left bank of the lower reaches of the Karha
River. The discovery of a handaxe by Korisettar (IAR 1988 – 89: 63-64) and the subsequent
discovery of a volcanic ash layer at this site along with Acheulian artefacts (Kale et al. 1993) led
to further explorations and excavations by Mishra et al. (2009). Morgaon was seen as the typesite for Acheulian archaeology in the Karha Basin.
Reports of Acheulian artefacts from other localities along the Karha soon followed
specifically from the gravel deposits around Saswad, about 35 km upstream from Morgaon
(Shirvalkar 2002; Baptista 2020). A cleaver was found in situ in the gravel at Saswad by Corvinus
(Shirvalkar 2002), subsequently a number of flakes, another cleaver and some flake cores were
found from the gravel at Saswad (Rajaguru et al. 2004; Deo and Rajaguru 2014). Despite these
discoveries, focus as far as the Acheulian was concerned was still drawn mainly to the site of
Morgaon.
Andre Baptista 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 25-38, Pune: ISPQS. www.manandenvironment.org ISBN: 978-81-908330-9-7
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Fig. 1 Location Map of the Karha Basin
Over the last twenty years, Rajaguru and colleagues have been investigating
geoarchaeological aspects of the Karha Basin in general (Shirvalkar 2002; Rajaguru et al. 2004;
Deo and Rajaguru 2014) and of Morgaon in particular (Mishra et al. 2007, 2009). During the
course of these studies, blocks, boulders and pebbles of ferricrete in alluvial gravel resting
unconformably on weathered basalt at Saswad (Fig. 2) and Morgaon (Fig. 3) were reported
(Rajaguru et al. 2004). This was a significant find as no previous report of ferricrete – either in
its primary or detrital from was made from the Karha Basin. The occurrence of ferricrete in a
secondary, detrital form of boulder and cobble size at Saswad and pebble size at Morgaon was
of particular interest since there is no observable primary source of a ferricrete cover in the
immediate environment. Moreover, the Karha Basin, that is presently classified as a semi-arid
zone lacks the ideal conditions required for ferricretisation (for e.g., see Deo et al. 2018). Despite
this, ferricretes are found almost exclusively on the banks of the Karha River and its tributaries
and as a result, serve as remnants of a relict landscape.
The ferricretes from Saswad and Morgaon are found in association with the Acheulian
artefact-bearing gravel. These artefacts, primarily of basalt, are in an advanced state of
weathering with heavily developed patination. The basalt core-stones found in the same horizon
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Fig. 2 Artefact-bearing gravel from Saswad with ferricrete
(image courtesy: Sushama G. Deo)
display similar trends. Together with the ferricrete they appear to be a misfit in the sandypebbly gravel and pose questions about the geomorphic processes responsible for the deposit.
A series of dates were presented for then volcanic ash that caps this deposit at Morgaon to
ascertain the antiquity of the Acheulian artefact-bearing horizon with ferricretes. These dates
range from the Early Pleistocene (> 800 ka) (Sangode et al. 2007; Westaway et al. 2011) to the
Late/Terminal Pleistocene (~40 Ka) (Westgate et al. 2014) and have fuelled much debate (e.g.,
Westgate et al. 1998; Westgate and Pearce 2017; Deo et al. 2021).

Fig. 3 Ferricrete from Acheulian artefact-bearing gravel at Morgaon
(image courtesy: Sushama G. Deo)
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Recently, Deo and Rajaguru (2014), Deo et al. (2018) and Baptista (2020) suggested that
the presence of ferricrete as a relict feature in the landscape is indicative of wetter conditions
ideally responsible for its formation and re-deposition (see Taylor and Eggleton 2001). Such
conditions are invariably associated with the Early Pleistocene in monsoon affected parts of
Asia (Fleagle et al. 2010). In its detrital form, as is observed in the Karha Basin, ferricrete is
indicative of severe erosion of a primary ferricretic cover, possibly during the lead up to the
Early Pleistocene. Understanding the source of the ferricrete in the Karha Basin will help in the
reconstruction of palaeolandscapes, subsequent geomorphic histories and palaeoenvironmental
conditions. The occurrence of Acheulian artefacts in gravel outcrops, the relict nature of the
ferricrete and a fair degree of weathering of locally derived basaltic core-stones suggest that
this gravel is typical of a wetter sub-humid Early Pleistocene environment. By employing
ferricretes as environmental proxies, along with artefact integrity studies and traditional
geomorphology, an attempt is made here to provide supplementary evidence in support of an
Early Pleistocene date for the Acheulian-bearing gravel at Saswad and Morgaon.

The Karha Basin
The Karha River, a seventh order stream, has a steep gradient from its source in the rain
shadow zone in the Purandar Hills of the Western Ghats down to its confluence with the River
Nira at Songaon. With a major knick point at Saswad, the drop in its elevation from Saswad to

Fig. 4 Denudational surfaces on which the Karha flows
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Morgaon is between 200 and 250 m. The Karha is a northerly tributary of the Nira that further
meets the Bhima, a major river of Upland Maharashtra forming part of the upper Krishna
watershed. It flows over two denudational surfaces ranging in elevation from 800 m AMSL to
about 600 m AMSL and has been classified as an autochthonous bedrock cutting channel (Fig.
4) (Rajaguru et al. 2004; Deo and Rajaguru 2014; Baptista 2020).
The Karha Basin comprises an area covered by Deccan basalts of the Cretaceous-Eocene
age belonging to the Wai Sub-Group (Poladpur and Ambenali formations) (Bean et al. 1986;
Subbarao et al. 1994; Khadri et al. 1999; Kadam et al. 2012; DRM of Pune 2001). The river is
dendritic and drains over a regolith landscape dominated by corestones and colluvio-alluvial
deposits on either bank of the river. Presently, the Karha Basin is a semi-arid zone with a
summer monsoon of 500 mm per annum and a high rate of evaporative transpiration (Rajaguru
et al. 2004).

Towards a Composite Stratigraphy
In order to understand successive geomorphic events and the nature of deposition responsible
for transportation and distribution of ferricretes along with Acheulian artefacts, a composite
stratigraphy for the Karha Basin was drawn up based on stratigraphic observations at exposed
sections in three localities, namely Saswad, Jejuri and Morgaon (Fig. 5). While the presence of
ferricretic elements in the Acheulian artefact bearing gravel is well established for the sites of
Saswad and Morgaon, the absence of observable ferricrete from the Jejuri fan deposit is striking
(for details see Rajaguru et al. 2004; Mishra et al. 2009; Deo and Rajaguru 2014; Baptista 2020).
As such, the composite stratigraphic profile of the Karha Basin (Fig. 6) consists of the basal unit
comprising Cretaceous-Eocene Deccan Trap Basalt bedrock that is strongly weathered at times.
Overlying this unit is the horizon comprising various depositional facies such as rubble, cobbly-

Fig. 5 Location of Saswad, Jejuri and Morgaon (source image: Google Earth)
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Fig. 6 Composite Stratigraphy of the Karha Basin (modified after Mishra et al. 2009
and Deo and Rajaguru 2014)
pebbly gravel with ferricrete, tephra, compact pink/yellow silt, black fissured clay, sandy-pebbly
gravel lenses within black fissured clay, and the cross bedded reddish sandy-pebbly gravel. This
is lithologically the oldest unit and apart from the black fissured clay, tephra and compact pink/
yellow silt, Early Acheulian artefacts have been recovered from all the other sub-units. This unit
unconformably underlies a unit of calcrete rich sandy-pebbly gravel, rich in microliths with
fragmentary pieces of ostrich eggshells – dated to the Late/Terminal Pleistocene period (26 ka
and 22 ka BP) (Sathe 2008; Mishra et al. 2009). Capping this profile is a unit of brownish silt that
has been assigned to the Holocene (Deo and Rajaguru 2014).

Acheulian in the Karha Basin
Systematic explorations and excavations were carried out at and around the site of Morgaon
from 2000-2007 (Mishra et al. 2009). Acheulian artefacts were collected from various depositional
facies which included rubble, cobbly-pebbly gravel with ferricrete, and cross bedded reddish
sandy-pebbly gravel (Mishra et al. 2008; Deo and Rajaguru 2014). Geomorphologically, this
artefact-bearing unit is lithologically the oldest. Artefacts collected from the surface and
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excavation trenches comprised mainly of cores and flakes and subsequently large-sized flakes
and giant cores (Deo et al. 2007; Mishra et al. 2008; Mishra et al. 2009) and is believed to be
part of the Large Flake Acheulian tradition (Mishra et al. 2009; Mishra et al. 2010; Sharon
2010). Exposures of basalt core-stones in the vicinity provide a good source of raw material. A
series of dates were proposed for the volcanic ash that was found capping this particular
Acheulian tool bearing horizon at Morgaon. Palaeomagnetic dates (Sangode et al. 2007)
corroborated by Ar-Ar dating (Westaway et al. 2011) indicate an apparent age of > 800 Ka
(809.3 ± 51.0 ka). However, through the OSL method, a date of 41 ka was proposed by Westgate
et al. (2014) for the tephra layer. This generated much debate concerning the antiquity of the
Acheulian including those artefacts associated with ferricrete and the overlying ash horizon
(Westgate et al. 1998; Westgate and Pearce 2017; Deo et al. 2021).
The lateral expanse of Acheulian occupation in the Karha Basin increased with reports of
Acheulian artefacts found in situ from the thick alluvial gravel beds with ferricrete at Saswad
(~ 750 m AMSL) (Shirvalkar 2002). Later, a number of excursions (Shirvalkar 2002; Rajaguru
et al. 2004; Mishra et al. 2009; Baptista 2020) led to the discovery of more Acheulian artefacts
from similar deposits observed on the banks of the Karha and its tributaries around Saswad.
Two cleavers were reported along with what mainly seemed like flake cores and flakes. The
artefacts collected from Saswad are mostly of medium to large size (5 – 10 cm, and > 10 cm).
They seem to be made exclusively on locally available basalt, most likely of the Ambenali and
Poladpur formations. The generally sub-angular to sub-rounded shapes and high degrees of
patination and abrasion observed on these artefacts are indicative of transportation (for e.g.,
see Mishra 1982).

Ferricretes as a Proxy to Understanding Palaeo-landscapes
Ferricretes, given the unique conditions responsible for the formation of each peculiar
variety of ferricrete (Sahastrabudhe and Rajaguru 1990), form an excellent proxy for
palaeoenvironmental conditions, and combined with the nature of the archaeological record it
preserves, facilitates the postulation of relative dates and chronology. Premised on this, Deo et
al. (2018) undertook reinvestigations at the Acheulian channel-gravel site of Anagwadi, District
Bagalkot, Karnataka. Coupled with inferences gathered through field-based geomorphological
observations, ferricrete was used as a proxy to understand palaeoenvironmental conditions
and establish relative chronology. It was hypothesised that the formation of ferricrete as a
cementing agent in the clast-supported Acheulian artefact-bearing channel-gravel indicated
wetter and more humid conditions usually associated with the Early Pleistocene (>0.8 ka)
(Baptista et al. 2018; Deo et al. 2018; Baptista 2020). It was pointed out that this cemented
conglomerate at Anagwadi is a relict feature in the present-day semi-arid landscape that
experienced relative aridity from the time of the early Middle Pleistocene (Deo et al. 2018).
In the Karha Basin, observations by Mishra et al. (2007) on the detrital ferricrete have
helped deduce the denudational history on the post-trappean landscape. It facilitated the
hypothesis of the presence of a primary source of ferricrete and pointed to a major erosional
phase sometime during the Early Pleistocene. Abraded Acheulian artefacts found within the
matrix of cobbly-pebbly gravel with ferricrete elements bear testimony to fluvial activity as a
means of deposition. This layer immediately overlies the weathered basalt bedrock, though the
unconformity signifies pre-deposition weathering (Rajaguru et al. 2004; Kale and Dasgupta
2009; Mishra et al. 2009).
In view of the discrepancies of the various dates obtained from previous studies (Sangode
et al. 2007; Westaway et al. 2011; Westgate et al. 2014), an attempt has been made to relatively
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date the pre-ash Acheulian artefact-bearing fluvial sediments with ferricrete clasts. Recent
geochemical fingerprinting done by Baptista (2020) on ferricrete cobble samples collected from
the Acheulian artefact-bearing gravel near Saswad revealed mineralogical and trace element
signatures matching those of the Deccan Basalts in the region (Khadri 1999), specifically those
of the locally available Ambenali Formation (Fig. 7). This confirms that the detrital ferricrete
now observed in the Karha Basin was locally sourced. The basalts of the Ambenali formation
served as the parent rock on which these ferricrete profiles developed in situ perhaps during
the Late Cretaceous/Early Tertiary Age (Schmidt et al. 1983; Sahastrabudhe and Rajaguru
1990; Schmidt 1993). The ferricrete profile (as described by Millot 1970; Thomas 1974;
Schellmann 1981; Chorley et al. 1984; Ollier 1991; Borger and Widdowson 2001; Ollier and
Sheth 2008), inclusive of the duricrust and capping the higher elevations would have been
subjected to weathering and subsequent disintegration prior to Acheulian occupation (Baptista
2020). The detached elements of this ferricretic cap were then transported along with other
fluvial deposits by the Karha (Widdowson and Cox 1996; Widdowson 1997) during Acheulian
occupation in the Early Pleistocene. The Karha would have been experiencing a prolonged
erosional phase in order to transport these ferricretic elements. It is interesting to note that
downstream, at Morgaon, the ferricrete clasts from the Acheulian bearing gravel unit are pebblesized while upstream, at Saswad, Acheulian artefacts are recovered from a ~3 – 4 m thick
deposit with relative larger cobble/boulder-sized ferricrete clasts. Moreover, the frequency of
the occurrence of ferricrete was higher at Saswad and lower at Morgaon. This is a testament to

Fig. 7 Basalt formations observed in Karha Basin
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sorting typical of moderate energy fluvial processes (Pollard 1999). Since Acheulian artefacts
are found in the context of gravel with ferricretic cobbles/boulders and pebbles, the burial of
the artefacts probably took place while the aforementioned processes were ensuing. It is hence
believed that the arrival of Acheulian tool using early hominins coincided with the breaking up
of this ferricretic palaeosurfaces (Pappu and Rajaguru 1979).

Summary
It was well established that the ferricretes present in the Karha Basin were detrital in nature
and a relict feature of the present semi-arid landscape (Rajaguru et al. 2004; Mishra et al. 2007;
Deo and Rajaguru 2014). Their form, morphology, distribution and association with the
Acheulian artefacts from the lowest horizon at Morgaon and the gravel at Saswad hold the
key to palaeoenvironmental reconstruction at the time of deposition. In recreating the depositional
and geomorphic histories of the Karha Basin it was important to trace the provenance of this
detrital ferricrete in terms of its origin, especially in the absence of any observable primary
source. Similar geochemical signatures reflected in the ferricrete cobble from Saswad and the
underlying basalts of the Ambenali Formation helped establish that ferricretisation was a
localised phenomenon. With this evidence, it was postulated that a locally formed ferricrete
duricrust, most likely of Late Cretaceous/Early Tertiary origin once capped the high-level
plateaux (Fig. 8) in the area. Further, this duricrust disintegrated and was subsequently
transported and deposited on the banks of the Karha along with Acheulian artefacts and other
fluvial gravel. While a number of models have been devised to explain the occurrence of a
ferricrete duricrust and its presence at various outcrops especially with regard to the Deccan
Upland (see Maignian 1959, 1966; Ollier 1995; Ollier and Pain 1996; Ollier and Sheth 2008),
the assertion here best fits Widdowson and Cox’s (1996) ‘Ferricrete Plain Hypothesis’. Though

Fig. 8 General view of Purandar Hills from Saswad
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Fig. 9 Ferricrete boulder from near Shetemala, Saswad
(image courtesy : Shreyas Jagtap)
detrital ferricrete clasts of local origin are the result of landscape breakup and erosion down to
a weathering front, the notable absence of ferricrete duricrust remnants capping the tabletop
landscapes around the Karha Basin is conspicuous. Regardless, the evidence of transportation
and the distribution of detrital ferricrete within fluvial deposits along the course of the Karha
indicate a phase of heavy erosion with fluvial energy capable of transportation of cobble/pebble
and at times boulder (Fig. 9) sized elements of ferricrete. Further, these processes are confirmed
by the presence of Acheulian artefacts that, with all due consideration to the susceptibility of
basalt to weathering, are reported from this unit with a high degree of abrasion. The present
day Karha does not possess such transportation capacity and therefore, these events are likely
to have taken place under wetter and more humid conditions akin to the Early Pleistocene in
this region (Rajaguru and Korisettar 1987; Deo and Rajaguru 2014; Deo et al. 2018). Thus,
contextual and circumstantial evidence suggests an Early Pleistocene age for those Karha
deposits that specifically have Acheulian artefacts associated with ferricretic elements.
In order to properly understand the fluvial processes and its effect on the natural formation
process of these Acheulian-bearing gravels, detailed studies of artefact integrity and morphology
as well as its vertical and horizontal distribution is warranted.
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Abstract
The Krishna Basin is the largest in terms of area in peninsular India. It has been occupied by
early hominins since the Early Pleistocene. Many Acheulian sites have been reported and studied
over the years from this basin. A higher density of Acheulian sites is in the Hunsgi-Baichbal
valleys and Kaladgi Basin i.e. in the middle reaches of the Krishna Basin as compared toits
Upper reaches. It was previously hypothesized that the presence of basalt in the Upper Krishna
Basin was one of the major factors that deterred early hominins from occupying this region.
However, the most recent research carried out by the author in the Satara district of western
Maharashtra has revealed that there is tremendous scope to further pursuepalaeolithic and
particularly Acheulian studies in the Deccan Trap region of the Krishna Basin.
The present paper will provide a brief review of the Acheulian record in the Krishna Basin
along with the results of recent investigations carried out between 2014-19. This will be followed
by a brief comparison of sites in the Upper and Middle Krishna Basin, respectively. Lastly, the
paper will discuss some broad issues related to the Acheulian culture and the role of the Krishna
Basin in early hominin occupation of peninsular India.

Background
The Acheulian culture from peninsular India is a well known entity with dated sites such
as Attirampakkam and Isampur, which date back beyond 1 myr (Paddayya et al. 2002; Pappu
et al. 2011). The Indian Acheulian is generally characterized by artefacts made on large flakes
(>10 cm) (Mishra et al. 2010). It has been fairly well observed that the Purana Basins were the
core zones of hominin occupation during Palaeolithic times (Korisettar 2007). As far as the
Krishna Basin is concerned, the area comprising the Kaladgi Formation (middle reaches) has a
high concentration of Palaeolithic sites while the Deccan Trap region (upper reaches) has an
insignificant number of such sites (Pappu 1974; Pappu and Deo 1994). The present paper is
based on the author’s doctoral research (2014-2019) on the Acheulian sites in the source region
i.e. Deccan Trap region of the Krishna Basin.
A number of Acheulian sites such as Gangapur (Godavari Basin), Nevasa and its environs
(Pravara Basin), Bori (Ghod Basin), Morgaon (Karha Basin), Yedurwadi (Krishna Basin) within
the Deccan Trap region have been well studied (as recently reviewed by Deo et al. 2018c; Deo
and Joglekar 2021). Yet the source region of the Krishna River was lacking in any Acheulian
site of repute. Previously it was emphasized that the Upper Krishna Basin was not occupied by
early hominins due to factors such as unavailability of good quality raw material such as
sandstone, quartzite and dolerite dykes, heavy rainfall, dense vegetation and rocky terrain
(Foote 1916; Pappu 1966, 1974; Sankalia in Pappu 1974). They suggested that early hominins
Jayendra Joglekar 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
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preferred fairly plain areas with availability of good raw material such as quartzite i.e. the
middle and lower reaches of the Krishna Basin.
Before commencement of the author’s doctoral research in 2014, a number of attempts
were made to identify Pleistocene deposits and cultural materialsin the source region of Krishna
River (Malik 1959; Rajaguru 1970; Corvinus et al. 1972-73; Umarjikar 1981; Kale et al. 1986;
Joshi and Kale 1997; Kulkarni et al. 2008; Joglekar et al. 2011). It was broadly concluded that
this region had rarely preserved Early or Middle Pleistocene sediments and cultural material.
The site at Yedurwadi (Shirguppi) reported by Kale et al. (1986) was promising, but it is located
in the semi-arid and fairly plain landscape of the Belgavi district in Karnataka and not exactly
in the source region. Therefore, re-investigations were necessary in the source region of Krishna
River. Initial work was undertaken (Joglekar 2011; Joglekar et al. 2011) by reviewing previously
available data. Apart from reporting a site at Nisre, no new site was discovered in that preliminary
work. Eventually, the present area (see Fig.3) was selected to verify the earlier proposed
hypothesis. During the author’s doctoral research (Joglekar 2019), a few broad reasons were
identified that could explain the dearth in discoveries of convincing Acheulian sites in this
region.These were as follows: 1) A focus on sedimentary studies, 2) fewer number of finished
tools and a limited understanding of the variation in Acheulian assemblages, 3) a higher
concentration on Historical archaeology, 4) natural factors such as exfoliation, thermal breakages
and colluvium deposits.
Prior elucidating recent observations on the Acheulian culture in the Upper Krishna Basin,
particularly the Deccan Trap region, it is crucial to give a brief outline of previous Acheulian
studies carried out in the Krishna Basin. A major part of this review is based on one of the
earlier reviews by Jhaldiyal (2008). This will provide a background to understand the relevance
of present study.

Acheulian Record in the Krishna Basin
The Western Ghats form the main source of the Krishna and its tributaries and separate
the coastal regions of the Konkan and Karwar from the mainland i.e. the plateau region of
Maharashtra and Karnataka. The Ghats slowly give way to transverse offshoots which form
the drainage divide and isolated hills and plateaus. To the south/southeast the Nallamalai hills,
which are derivative of the Eastern Ghats,is the southern edge of the basin.
The Krishna Basin has a monsoonal climate and, on the basis of differences in the amount
of annual rainfall, temperature, relief and vegetation, can be separated into wet, intermediate
and semi-arid zones. The tropical evergreen, semi evergreen and moist deciduousforests
characterize the wet zone where the average annual rainfall is >1250 mm and relief is above
700 m AMSL. The intermediate zone is characterized by dry deciduous forests where the average
annual rainfall is between 750 and 1250 mm. The thorn and scrub jungle vegetation can be
seen in the semi-arid zone where the rainfall is less than 750 mm. The greater part of the basin
falls in the semi-arid zone. There are different geological formations spread over the Krishna
Basin which will be discussed through the course of this section.
The Krishna Basin as a whole was occupied by early hominins since the Early Pleistocene
and during subsequent times while adjusting to the changing climatic conditions and adapting
to varied environments. The basin is further divided in sub-basins. A brief review of Acheulian
sites in these basins is provided below (Fig.1a).

The Bhima River Basin
The Bhima originates in the Western Ghats at Bhimashankar in Pune district of
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Fig.1 Acheulian sites in the Krishna Basin: a) sites in the study area pre-2014, b) sites
in the study area discovered during the current work (study area shown by
black square) (modified after Jhaldiyal 2008)
Maharashtra. The drainage of the Bhima is separated from the Krishna by the oblique offshootsof
the Western Ghats known as the Mahadeo Range. The Bhima is joined by the Mula-Mutha,
the Nira and the Man as its major left bank tributaries, while the Ghod and the Sina are
its major right bank tributaries. The Bhima river basin occupies the central portion of the
Maharashtra plateau. After flowing for a distance of about 800 km, the Bhima joins the river
Krishna near Raichur in Karnataka. The formationof the basin comprises Eocene-Cretaceous
period basaltic rocks commonly known as the Deccan Traps.
The sites of Bori (Kukdi Basin) (Kale et al. 1986a) and Morgaon (Karha Basin)(IAR 198889: 64) are rich Acheulian sites in this basin discovered in 1980s and subsequently studied by a
number of scholars (for details refer- Deo and Rajaguru 2014; Deo et al. 2018c; Deo and Joglekar
2021). Largely, all other sporadic Acheulian finds have been reported from secondary fluvial
context from the tributaries such as Kukdi, Karha, Nira, Ghod, Sina, etc, and nothing further
can be mentioned about these finds.

The Ghataprabha-Malaprabha Basins
The Ghataprabha and Malaprabha rivers also originatein the Western Ghats. The drainage
basins of the Krishna and the Ghataprabha are divided by the Chikodi Range, whilst the
Malaprabha range divides the Ghataprabha and the Malaprabha (Pappu and Deo 1994). This
is a mixed geological region which is covered by the Deccan Traps, the Kaladgi sedimentary
formations and the Archaeans. The Ghataprabha Basin broadly falls under the upper Krishna
Basin, while the Malaprabha Basin is a part of the middle Krishna Basin.
Foote (1876, 1916) initially reported Palaeolithic sites in these basins. Later on, regional
surveys were carried out by Joshi (1955), Banerjee (1957), Pappu (1974) Korisettar (1979; 1994),
Korisettar and Petraglia (1993), Korisettar et al. (1993),Petraglia et al. (2003). These surveys
brought to light a rich complex of Lower, Middle and Upper Palaeolithic sites. The Palaeolithic
sites in this region were re-classified by Pappu and Deo (1994), based on their different
geomorphic contexts, level of relevanceinunderstanding the Quaternary geomorphic and
climatic history of the region as well as the settlement pattern. A majority of the sites were of a
secondary nature, while a few were of the semi-primary type.It was concluded that the lower
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reaches of the basins were densely occupied by early hominins, the middle reaches were
moderately occupied, while ghats in the upper reaches were sparsely occupied. A recent study
carried out by Deo et al.(2018a) showed that the channel gravel site of Anagwadi is of the Early
Pleistocene. Lately a few other aspects of Palaeolithic archaeology in and around Anagwadi
were researched (Deo et al. 2018b; Baptista et al. 2018; Baptista 2020). Re-investigations were
carried out at some Acheulian localities and on the assemblages from Hiranyakeshi River Basin
(Salunke et al. 2013; Joglekar and Deo 2017a).

The Middle Krishna Basin
The southern extent of the Deccan Traps is marked by the middle reaches of the Krishna
Basin. The major geological formations found in this region are the Bhima sedimentary
formation, the Cuddapah and Kurnool formations and the Archaeans. Two areas, namely the
Hunsgi and Baichbal Basins, and the Krishna and Tungabhadra doab have yielded fairly rich
Acheulian sites in the Middle Krishna Basin.
Devapur (Hunsgi) nullah, a small tributary of the Krishna has its headwaters in the HunsgiBaichbal Basins. This basin yielded a very rich concentration of Acheulian sites (Foote 1876,
1916; Paddayya1978, 1982, 1987a) along with a number of sites belonging to the Middle
Palaeolithic, Upper Palaeolithic and Mesolithic phases. Acheulian sites (n = 203) yielding artefacts
made predominantly from limestone as well as granite-gneiss, dolerite, chert, quartzite,
sandstone, shale and schist, and granite-gneiss have been identified. Acheulian artefacts were
recovered from varied contexts which includes - within fluvial and colluvial gravels, from the
surface of bedrock, calcrete beds, clayey silts, travertine deposits, as well as colluvial and fluvial
gravels where the assemblage is capped by black and brown silts ranging in thickness from 5
to 200 cm. Continuous studies in this region havebrought to light various aspects of the Acheulian
culture (Paddayya 1987b, c, 1991; Paddayya and Petraglia 1993, 1995; Jhaldiyal 1997, 2006,
2008). The site of Isampur is dated to 1.2 myr by Uranium Thorium method (Szabo et al.
1990) and later on by the ESR method (Blackwell et al. 2001; Paddayya et al. 2002).
The Krishna-Tungabhadra doab area yielded Acheulian sites in good numbers (Cammiade
and Burkitt 1930; Isaac 1960; Rao JVP 1992). Bedrock surfaces, colluvial gravels and stratified
context within the stream laid gravels are the contexts in which artefacts have been found. The
archaeological record of the prehistoric period was recovered from a stratified context along
the Bhavanasi River(Cammiade and Burkitt 1930). They classified the assemblages in four
series; series 1 being the Acheulian.

The Lower Krishna Basin
From Srisailam onwards the Krishna flows through a deep gorge which has eroded the
Cuddapah sedimentary formations. Thereafter, it enters the Nagarjunakonda valley (trough
like); here the river-bed is made of Archaean formations. It meets the Bay of Bengal south of
Masulipatnam at Hamsaldivi. Feeders like the Dindi, Peddavagu, Musi, Paler and Muner meet
the Krishna on its left bank. The drainage area includes portions of districts of Hyderabad,
Nalgonda and Krishna to the north and Guntur to the south.
The Nalgonda district was explored by Rao (1969) and yieldeda great number of Acheulian
sites along the Dindi, Peddavagu, Paler, Musi, and Muner rivers. A majority of the sites were
found within stratified fluvial deposits of the rivers or in loose channel gravels within the bed or
on the banks, while a few sites were classified as open-air factory sites as the artefacts made from
quartzite or sandstone were in an unabraded condition.Sites were also reported in cultivated
farms generally near the foothills. The Nagarjunakonda Valley in the Guntur district yielded
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several Acheulian sites in varied contexts which include: 1) on the surface of disintegrated Archaean
rock, 2) on loose surface soil, 3) under a calcareous silt cover fresh and unabraded artefacts were
recovered from the surface of calcareous pebble beds overlying the bedrock (Soundara Rajan
1958; Subramanyam et al. 1975). The area around Srisailam and Krishna district also has yielded
quite a few Acheulian sites, but the contexts of the artefacts are not very clear.

The Tungabhadra Basin
The Tunga and Bhadra rivers originate in the Western Ghats from Gangamula at an
elevation of about 1198 m AMSL in the Chikamagalur district of Karnataka and mergeto form
the Tungabhadra. The river flows in a northeasterly direction for about 400 km and joins the
Krishna at Kudavalli in the Kurnool district in Andhra Pradesh. The river basin consists of
varied geological formations which include Archaean rocks like peninsular gneisses, granites,
pegmatites, schists with quartzite, ironstone and manganese horizons and dolerite dykes.
Two contexts have been largely identified for the Acheulian sites in this river basin which
are in secondary contexts where artefacts occur in the riverbed (Foote 1916; Subbarao 1949;
IAR 1960-61, 1980-81; Ansari 1970); while some surface sites or sites within the quartzitic and
lateritic gravel beds which occur on the Archaean bedrock were also reported (Foote 1916;
Sampat Iyengar 1924; Seshadri 1955, 1956; Gururaja Rao 1990; Shivarudrappa 1990). In
Tumkur district at Kibbanahalli and Biligere, artefacts in similar context were also reported
(Sampath Iyengar 1924; Seshadri 1955, 1956; Srinivas 2014, 2017a,b,c).

The Upper Krishna Basin
This region is largely covered by the Deccan trap formation and laterites at higher elevations
such asat Panchgani, Mahabaleshwar, Kas, etc. A few (<10) Lower Palaeolithic artefacts were
reported from sites of Pachwad, Songaon, Limb and Nisre in the Satara district of western
Maharashtra, while more about 90 artefacts were collected from the site at Yedurwadi in Belgavi
district of northern Karnataka (Pappu 1974; Kale et al. 1986b; Kulkarni et al. 2008; Joglekar et
al. 2011). The assemblage from Yedurwadi was recently re-examined(Joglekar and Deo 2019).
It has been suggested that pointed tools and small flakes dominate the assemblage from
Yedurwadi while cleavers are in negligible numbers. The assemblage also comprises a variety
of small flakes and tools made from cobble/pebble clasts. A quartzite hammerstone is also part
of this assemblage which is an ‘exotic’ item (Joglekar et al. 2011; Joglekar and Deo 2017b).
It is quite evident fromthis overview that the Krishna Basin, in general was intensively
occupied by early hominins particularly in its middle and lower reaches. As mentioned
previously,the Deccan trap region of the Krishna Basin has been overlooked by earlier scholars,
and it was concluded that early hominins sparingly ventured in this region with the site at
Yedurwadi beingan exception. Apart from Yedurwadi, a few Acheulian artefacts in a secondary
context have been reported from some sites in the Satara district indicative of the potential of
the area. The present study area was selected specifically to re-examine earlier conclusions.

Fresh Studies
As part of the author’s doctoral research, the source region of the Krishna River was
intensively surveyed resulting in the discovery of new Acheulian artefact-bearing sites of
Menavali (Krishna River), two localities in Bavdhan nala (lower order tributary of Krishna
River), and sites of Shahapur, Vechale, Valse, Majgaon, Atit and Nisrale in the Urmodi River
Basin (tributary of Krishna River) (Joglekar and Deo 2015; Joglekar et al. 2016; Joglekar 2016,
2018, 2019), while Pachwad, Songaon, Limb, and Nisre were previously reported (Pappu 1974;
Kulkarni et al. 2008; Joglekar et al. 2011) (Fig.2). The latest study emphasized two important
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aspects i.e. locating and understanding the geomorphic context of Acheulian sites and analyzing
the lithic assemblages.

Geomorphic Contexts
The artefacts were collected from varied geomorphic contexts (Fig.3) such as cobbly-rubble,
cemented gravel, breccio-conglomerate, and channel gravel (Joglekar and Deo 2015; Joglekar
2016; Joglekar et al. 2016; Joglekar 2018, 2019). All the sites are situated within an elevation of
500-900 m AMSL i.e. in the middle level plateau on Deccan traps. No site is located in region of
high level plateau (> 900 m AMSL). Rather than each site being described separately,a context
based classification will be provided.The sites have been classified into three categories on the
basis of their contexts.
The first category consists of transported secondary sites where the artefacts are associated
with fluvial gravels. A majority of the artefacts in the present study were collected from sites of
this category. The artefacts are found clustered within gravel bars or aspart of the channel bed.
These are the most disturbed sites where the original site context is unidentified. The original
site could have been near the channel bed, as on the channel bank (like Atit 2) from where
the artefacts were sorted, washed and re-deposited in the channel bars. Some of the
artefacts recovered from this context have rounded facets and polished surfaces, most artefacts
in fact have sub-angular to sub-rounded facets indicating that they have not been transported
over a long distance. Seasonality of the river has led to the formation of gravel bars. These bars
would not allow for free and easy movement of artefacts in the stream bed (this is also attested
by the presence of impact scars and scratches on the artefacts caused as a consequence of
clast collision). Geomorphologists have also verified that clasts tend to cluster together when

Fig.2 Location of sites in the study area with Digital Elevation Model and stream
network
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Fig. 3 Geomorphic context of sites in the study area (a. artefact-bearing cobbly-rubble
(inset: Large flake), b. Breccio-conglomerate (flake- in the black circle),
c. Cemented gravel (inset: Acheulian core and large flake), d. Channel gravel
(inset: cleaver)
they come in close propinquity to one another in flowing water which results in the formation
of bar deposits (Leopold et al. 1964; Reineck and Singh 1980). Similar observations were made
for the archaeological material as well where experimental studies have shown that artefacts
tend to accrue wherever there are obstructions in the stream channel in the form of bars,
depressions and meanders (Shackley 1978; Schick 1984). Topographical hindrances like the
closed nature of the valley, low relief, uneven landscape, etc. would have also ensured that the
artefacts could not undergo transportation over a long distance from their original area of
discard by the seasonal stream processes.All these factors are applicable in the case of the
present study area. The total length of the Urmodi River is 88 km, while Bavdhan nala is a
small stream covering a distance of less than 30 km; similarly the site at Menavali is located
within the first 30 km from the origin of the Krishna River. It can therefore be suggested that
the artefacts were collected from a secondary context but were not transported over long
distances.The artefacts are more abraded due to the flow of water over the artefact-bearing
gravel bars, but fairly less rolledthus supportingthe observation. The rivers are competent only
to transport finer sediments, thus preserving the large sized artefacts within the gravel bars.
The second category includes sites having a conglomerate as the artefact-bearing horizon.
The artefacts have been part of this conglomerate as a secondary deposit as in the case of
Menavali and Atit 1. The artefacts were most probably a part of the weathered bedrock surface
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or regolith cover elsewhere like at Atit 2. Over time, these artefacts assimilated into the gravel,
which after cementation turned into a conglomerate. These conglomerates are of different
types.In the present study area, oligomict and breccio-conglomerate were observed yielding
artefacts. The conglomerates are not commonly observed in the study area and have been seen
as relict feature at a few spots. Several artefacts are encrusted with carbonate accretions, which
mean that the assemblages were subjected to continuous cycles of wetting and drying. The
discard of artefacts on the fluvial conglomerates provided a surface on which easy movement
and transportation of artefacts under stream action was restricted and resulted in local reworking and limited movement of the artefacts. Limited stream action was a result of high
bedrock on the banks, low velocity of the flow and a seasonally fed river. The artefacts released
from the conglomerate become part of the loose gravel as observed at Menavali and Atit 1.
The third category includes only Atit 2 which is most probably closest to itsoriginal context.
The artefacts collected from this spot are fairly near their position of discard. Overbank flooding
during seasonal rains might have partially stripped the horizon of its capping sediment which
has resulted in the winnowing of the very small components of the artefact assemblage. It is to
be noted that such sites are also in the vicinity of a water source. Similar observations were
made in Hunsgi-Baichbal valleys where >200 Acheulian localities were reported (Jhaldiyal 2008).

Lithic Assemblages
As mentioned earlier, the study area has yielded artefacts exclusively made from locally
available ‘aa’ flows compact vesicular basalt blocks, cobbles, corestones, etc (Fig.4). Basalt gives

Fig. 4 Raw material source and giant cores observed in the study area
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a thick flake easily as compared to the other raw materials like flint and quartzite. Therefore,
predetermination of the flake and their required potential features are effectively utilized for
manufacture, especially for large sized tools. This brings down the number of secondary flake
scars required to reduce the cleaver since the same purpose is met with the previous flake scars.
Basalt edges are not only sharp and straight, but also do not blunt quickly. Being heavier, a
basalt tool can be used for tasks such as butchering and woodwork. The flake blanks from
basalt can be used to get a maximum cutting edge with minimum investment of energy (Jones
1994; Goren-Inbar and Saragusti 1996). Large flake blanks have the benefit of being very close
to the desired shape (especially for large-sized tools) and havehigh quality ‘ready to use’ cutting
edges without any secondary trimming. Apart from such merits there are a few demerits of
basalt as well: 1) Faster weathering than quartzite, flint, etc; 2) Irregular breakages due to the
formation distortions; 3) Steps and hinge fractures are easily formed on the basalt; 4) Basalt
crumbles/cracks under extreme pressure; 5) Vesicles and veins within the rock create hindrances
in conchoidal breakage.The author had previously written about Acheulian assemblages from
Urmodi River Basin sites.A simple but unique method to identify the point of percussion
especially on the highly abraded flakes was described (for details refer-Joglekar 2016).
The raw-material procurement was not a difficult task as the bedrock was exposed at
many places in the study area and available in varied forms such as boulders, blocks, slabs,
corestones, and cobbles.It can be broadly suggested that about 25% of the artefacts are made
from fine grained basalt which has larger but fewer vesicles and sparse phenocrysts. About
65% of the artefacts were made from medium grained basalt having fairly small sized but
more vesicles and moderately sparse phenocrysts. Around 10% of the artefacts were made
from coarse grained basalt having small and big sized vesicles, and has clusters of phenocrysts.
The phenocrysts weather faster as compared to the other minerals. This could be one of the
reasons for the variabilityin weathering or abrasion pattern of the artefacts.
The Acheulian artefacts comprise a variety of tools mostly made on large flakes (>10 cm).The
assemblage collected from the study area comprises cleavers/cleaver-flakes, picks, handaxe,
flakes, large cutting tools (LCTs), cores/flake cores, probable anvils, hammerstones, bolas,
spearhead like flake with notches for hafting. The lithic assemblages collected from Menavali,
Bavdhan nala and Urmodi River Basin will be discussed here.
The assemblages were studied separately to check if there is any variability in the lithic
artefacts on the basis of location and raw material availability. A total of 86 artefacts were
Cleaver/Cleaver-flake
Side flake
End flake
Special side flake
Flake indeterminate
Cutting tools
Handaxe
Core/Flake core
Unfinished tool
Total

52
10
2
3
2
8
1
7
1
86

Table 1 Artefact distribution at Menavali
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collected from two contexts at Menavali i.e. cemented coarse gravel and loose channel gravel
(Table 1).The two localities from Bavdhan nala yielded 57 artefacts from the loose channel
gravel (Table 2). The Urmodi River sites yielded a total of 175 artefacts from varied geomorphic
contexts (Table 3). As seen through artefact distribution,cleavers/cleaver-flakes are the most
dominant artefact typeand will be discussed in more detail (for metrical analysis Table 4).
Cleaver/ Cleaver-flake
Side flake
End flake
Special side flake
Kombewa flake
Flake indeterminate
Cutting tools
Core/Flake Core
Anvil (?)
Pick
Total

28
8
3
3
1
2
4
3
3
2
57

Table 2 Artefact distribution at Bavdhan nala
Type/Site
Cleaver/CleaverFlake
Cutting tools
Side flake
End flake
Special side flake
Flake Indeterminate
Core/Flake cores
Unfinished tools
Bolas
Handaxe/Pick
Hammerstone
Spearhead like
artefact
Total

Shahapur Vechale Valse
19
1
1

Majgaon Atit
31
11

Nisrale Total
14
77

9
7
3
0
2
0
0
0
0
0
0

2
0
1
0
0
0
2
0
0
0
0

1
2
0
0
2
0
1
0
0
0
0

0
5
2
1
3
1
2
0
1
0
1

2
9
10
1
2
6
0
1
0
0
0

5
5
3
1
1
0
2
0
0
2
0

19
28
19
3
10
7
7
1
1
2
1

40

6

7

47

42

33

175

Table 3 Artefact distribution from Urmodi River sites

Lithic Assemblage from Menavali
Menavali has yielded a total of 86 Acheulian artefacts. Out of these, 11 artefacts were
collected from the oligomict conglomerate on the left bank of Krishna River, while the remaining
75 were recovered from the channel bed.
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Mean
Sites

Minimum

Maximum

Length Breadth Thickness Weight Length Breadth Thickness Weight Length Breadth Thickness Weight
(cm)

(cm)

(g)

(cm)

13.6

10.07

3.82

592

8.4

6.44

Pandhrewadi 13.67

10.11

4.16

786

8.17

12.4

9.32

3.89

571

Urmodi River 13.09

8.9

3.46

9.32

4.39

Menavali

(cm)

(cm)

(cm)

(g)

(cm)

(cm)

(cm)

(g)

2.48

142

18.35

15.7

7.23

1277

6.65

3.06

212

18.65

13.62

5.36

1297

8.83

6.36

2.56

261

17.38

12.54

6.24

1654

567

8.52

4.97

1.7

86

21.24

18.47

6.21

3200

708

13.02

8.9

3.51

530

16.27

9.73

5.32

970

(Bavdhan nala)

Bavdhan
(Bavdhan nala)

Basin sites
Nisre

14.92

Table 4 Metrical analysis of cleavers/cleaver-flakes from the study area

Cleavers/Cleaver-flakes (Figs. 5 and 6)
The assemblage is dominated by cleaver-flakes. A variety of bit ends have been observed in
the assemblage which includes convergent, divergent and parallel;while the types of butt ends
includes pointed, rounded and squarish. Parallel bit end and pointed butt end dominate the
assemblage. Cleaver-flakes are found on side flakes (n=31), end flakes (n=7), oblique struck flakes
(10), and Kombewa flakes (n=4). A total of 43 cleaver-flakes have shown probable utilization
marks on its working edge and also on its left and right lateral margins and occasionally even on
the butt end, typically on the pointed butt end. A maximum of fiveflake scars on the dorsal
surface were observed on three cleaver-flakes, while nine cleaver-flakes are dorsally plain. The
flake scars on the dorsal surface are probably the result of planned core reduction, and thus can
be considered previous flake scars. A maximum of threeflake scars on the ventral face have been
observed on two of the cleaver-flakes; seven pieces have only one flake scar; two scars were observed

Fig. 5 Cleavers/Cleaver-flakes from
Menavali

Fig. 6 Cleavers/Cleaver-flakes from
Menavali
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on three cleaver-flakes; while 40 cleaver-flakes have no flake scars on the ventral surface.The
flake removal pattern on the ventral and dorsal surfaces suggests that such planned reduction
strategy was adopted to avoid reduction on both the surfaces.

Handaxe (ovate)
A single handaxe in the assemblage is an almond shaped (ovate) handaxe. The maximum
dimensions and weight of this ovate are 17.89 cm, 12.93 cm 5.52 cm, and 1475 g, respectively.

Flakes (Fig. 7)
The flakes(n=17) in the assemblage comprise side flake, end flake, special side flake; oblique
struck flake and indeterminate flake. All are unretouched flakes. Most of the flakes are >10 cm
in length (14), whilethree flakes are <10 cm. The maximum dimension and weight of the largest
flake is 23.17 x 15.72 x 6.65 cm and 2377 g whereas the minimum value of smallest flake is 7.77
x 6.25 x 2.25 cm and 98 g. None of these flakes are by-products of bifacial trimming.

Fig. 7 Flakes from Menavali

Large cutting tools (LCTs) (Fig. 8)
The assemblage comprises a total of eight flake-based LCTs. They are either scraper or
knife-like artefacts. The dimension of the largest LCTs is 17.84 x 16.1 x 5.8 cm, whereas the
smallest one is of 9.07 x 6.5 x 1.93 cm. These unretouched flakes having fairly sharp edges have
been heavily utilized.

Cores (Fig. 8)
There are total sevencores/ flake cores with amean length of 14.51 cm. Only one of the
cores is >20 cm. Mostly 2-5 flake scars have been observed on the cores with thelongest flake
scar noticed being of about 13 cm while therest of the scars measured < 10 cm in length. None
of the coresarefully exhausted and retain 30-60% of the cortical surface.
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Fig. 9 Cleavers/Cleaver-flakes from
Pandhrewadi

Fig. 8 LCTs and cores from Menavali

Lithic Assemblage from Bavdhan Nala
A total 57 artefacts were collected from two different localities i.e. Pandhrewadi (n=21)
and Bavdhan (n=36). The most dominant tool type is the cleaver/cleaver-flake of the Large
Flake Acheulian tradition.

Cleavers/ cleaver-flakes from Pandhrewadi (Fig. 9)
The locality at Pandhrewadi has yielded 8 cleaver-flakes. Cleaver-flakes are found on side
flakes (n=5), oblique struck flakes (n=2) and oneon an end flake (n=1). The main types of bit
ends include convergent, divergent and parallel, while the types of butt ends include only
pointed and rounded. Out of eight cleaver-flakes, utilization marks were noticed on five of
them. Only threeof the cleaver-flakes have a single secondary flake scars on the dorsal side
while remaining fivecleaver-flakes are dorsally plain. A maximum of fourflake scars on the
ventral face were observed on only one of the cleaver flakes, while four cleaver-flakes have a
single scar, and three cleaver-flakes have no scars.

Cleavers/cleaver-flakes from Bavdhan (Fig. 10)
Large Flake Acheulian artefacts recovered from Bavdhan number 36. Out of these 36
artefacts, 20 are cleaver-flakes. The types of bit ends include convergent, divergent and parallel,
while the types of butt ends include only pointed, rounded and squarish. Cleaver-flakes are
mainly made on side flakes (n=15), an end flake (n=1) and oblique struck flakes (n=4). Out of
20 cleaver-flakes, 14 have utilization marks, four are dorsally plain, nine have a single secondary
flake scar on the dorsal side, and four have two scars, while there are three pieces having three,
four and five scars on each, respectively. A maximum of three flake scars on the ventral
face have been observed on only one of the cleaver flakes, two cleaver-flakes have two scars,
and three cleaver-flakes have one scar, while 14 cleaver-flakes do not have any scar on the
ventral face.

51

Adaptations Across Antiquity

Fig.11 Flakes from Bavdhan nala

Fig. 10 Cleavers/Cleaver-flakes from
Bavdhan

Picks
There are two picks in the assemblage, both of which are triangular in shape with thick
profiles. One of the picks is made from a cobble while the other one is on an end flake. The pick
on the cobble has been reduced on both the ventral and dorsal surfaces with five and eight
small flake scars, respectively. The picks are about 14 cm in length.

Flakes (Fig. 11)
A total of 17 unretouched flakes have been collected from the Bavdhan nala localities. Side
flakes dominate the flake assemblagefollowed by end flakes, special side flakes, flake
indeterminate and Kombewa flake.The size range of flakes is 6-22 cm.

Large cutting tools (LCTs) (Fig. 12)
A total of four large cutting tools include flakes that have sharp lateral edges (scraper/
knife like tools) and do not have retouches. These cutting tools are bulky and are produced by
detaching such large flakes from blocks of basalt which are locally available. The length range
is 16-18 cm.

Cores/flake cores (Fig. 13)
The assemblage comprises three cores/flake cores. Two cores are slabs with a single flake
scar, while the smallest core is a cobble with five negative flake scars. None of the flake scars
are >10 cm. The size range of the cores is 11-19 cm.
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Fig. 12 LCTs from Bavdhan nala

Fig. 13 Cores and Anvils from Bavdhan nala

Anvils (Fig. 13)
The Bavdhan nala gravel comprises blocks and slabs of basalt that were probably were
used as anvils. These anvils have a few pit marks which are suggestive of this. These slabs have
some flake scars as well but due to the pit marks these were classified as probable anvils. The
size range of the anvils is 14-16 cm. This size range suggests that specific size slabs were preferred
for anvils.

Assemblage from Urmodi River Basin Sites
The lithic assemblage comprises artefacts collected from six sites within the Urmodi River
Basin. A total of 175 artefacts were collected from Shahapur (40), Vechale (6), Valse (7), Majgaon
(47), Atit (42) and Nisrale (33). Like other sites, this assemblage is dominated by large flakes,
with cleaver-flakes being the most notable artefact. Other artefacts include scrapers, knife,
flakes, cores, bolas, spearhead like artefact, and very few pointed pick-like tools.

Cleaver/cleaver-flakes (Figs. 14-17)
Out of 175 artefacts, 44% (n=77) of the assemblage is cleavers and cleaver-flakes. Metrical
analysis of the cleaver group is given in table-4. A total of 57 cleaver-flakes were made on side
flakes, 14 made on oblique struck flakes, threeon end flake, one on a Kombewa flake, and
twoon indeterminate flakes. The types of bit ends include convergent, divergent, parallel and
splayed, while the types of butt ends include pointed, rounded and squarish. Among the 77
cleaver-flakes, 59 show utilization marks.The utilization marks have been observed on bit ends,
and in some cases on lateral (right lateral: RL and left lateral: LL) margins (margins from

53

Adaptations Across Antiquity

Fig. 14 and 15 Cleavers/Cleaver-flakes from Urmodi River Basin sites

Fig. 16 and 17 Cleavers/Cleaver-flakes from Urmodi River Basin sites
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ventral side) and even on butt ends in rare cases. Out of these 77 cleaver-flakes, 23 are dorsally
plain, 32 have a single secondary flake scar on the dorsal side, 15 have two scars, while three
and four scars were observed on three cleaver-flakes each, and five scars were observed on a
single cleaver-flake. A maximum of four flake scars on the ventral face have been observed on
only one of the cleaver-flakes, three cleaver-flakes have two scars, while five cleaver-flakes
have one scar, and 68 cleaver-flakes do not have any scar on the ventral face.

Flakes (Fig. 18)
There are 60 unmodified flakes in the assemblage. None of the flakes seem to be a part of
the biface trimming or shaping process. Atit, the sole example has yielded higher number of
end flakes whereas side flakes dominate at all the sites followed by end flake, special side flake
and flake indeterminate. A few of the flakes were probably utilized. A total of 10 flakes are of
<10 cm, 45 flakes are between ranges of 10.01-20 cm, while only five flakes are >20 cm in
length. The presence of flakes larger than 20 cm confirms the exploitation of giant cores. The
dimension of the largest flake is 28.29 x 18.14 x 6.74 cm, while the smallest flake has dimensions
of 6.51 x 3.84 x 1.11 cm.

Fig. 18 Flakes from Urmodi River Basin sites

Large cutting tools (LCTs) (Fig. 19)
Large cutting tools as flake-based tools can be classified as a substitute for scrapers
and knife. These unretouched bulky tools must have been used for heavy duty work. Out of
19,15 are made on side flakes, while four are made on flakes indeterminate. The size range is
11-22 cm.
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Fig. 19 LCTs from Urmodi River basin
sites

Fig. 20 Cores from Urmodi River Basin sites

Cores/flake cores (Fig. 20)
Atit (n=6) and Majgaon (n=1) are the only sites that yielded cores in the Urmodi River
Basin. The smallest core size is 7.21 x 7.01 x 4.04 cm. A single core is classified as a large core
with dimensions of 20.44 x 16.32 x 7.43 cm. A maximum of six negative flake scars were observed
on one of the flake cores, while all other cores have two to five flake scars.

Technology
The assemblage studied and presented in this work is large flake dominated. Huge boulders
or core stones have been exploited to produce large flakes. These boulders or core stones are
very easily available in the study area. Cortex is present on a number of artefacts. The reduction
strategy adopted by early hominins in the region seems to be very simple but not crude. Hard
hammer was used to detach large flakes from the sides of the boulders. Large numbers of side
flakes in the assemblage are support this statement. Side flakes and special side flakes have
been given particular preference for the production of large flakes. Giant cores have been noticed
at sites like Bavdhan, Shahapur, Atit, etc. but were not collected due to logistical reasons. It was
observed that from boulders or corestones exploited as cores, merely three to four large flakes
were detached suggesting that limited surface was exploited of these giant cores that were not
exhausted. It is hard to detect the time gap (if any) between manufacturing of these artefactsas
most of the artefacts were collected from asecondary context. Yet, from the production style it
can be speculated that these were not made at one point of time.
The medium/small flakes are very few in the assemblage. The secondary flaking on the
larger artefacts is negligible, thus less number of small flakes might have been produced. Also,
natural processes such as fluvial and colluvial played their part in formation and sorting out
smaller components at rapid pace resulting in the absence of such flakes in the collection.
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Giant Core Methods
A variety of giant core exploitation methods were adopted by early hominins during the
Acheulian phase in different regions. These were reviewed and documented meticulously by
Sharon (2007). Although no giant cores are part of the assemblage, the exploitation of giant
cores is a certainty as the assemblage is large flake based. Cobble Opening Flake and Victoria
West Technique are the most commonly observed methods in the present assemblage with a
few specimens of other techniques like Kombewa Core Method, Bifacial Core Reduction Method,
Sliced Slab Method and Tabelbala-Tachenghit Core Method.
Cortical flakes are present in the assemblage. Most of the flakes are cobble/boulder opening
flakes (éclat entame) with no facetted striking platform. The striking platform is absent on most
of the flakes as these flakes were detached using the edge of the cobble from where a flake was
previously detached i.e. edge of the negative scar. Such flakes detached from the side of cobbles/
boulders give a near to perfect shape to produce a cleaver. Flat cobble/boulders easily available
in the study area are suitable for the removal of these types of flakes. An experimental study
carried out by Sharon (2007), has attested this method. Many large flakes are preforms/blanks
in this case cleaver-flakes, which were not further modified to prepare a bifacial tool. Secondary
flaking on cleavers/cleaver-flakes is very minimal. Cleaver-flakes have no modifications on the
bit end. Use marks have been observed on many of the cleaver-flakes as mentioned earlier. The
éclat entame core method requires a relatively low on labour intensity and is very efficient
(Inizan et al. 1999).
Victoria West Core method for the first time was described by F. J. Jansen (1926). These
cores were discovered in the region of the town of Victoria West, South Africa, hence the name
of the method. Goodwin (1929, 1934, 1953) and Van Riet Lowe (Söhnge et al. 1937; Van Riet
Lowe 1929, 1945) later elaborated on this method. According to their observations, Victoria
West cores are medium to large sized cores (15–25 cm in maximal dimension) from which a
single, large side-struck flake was removed for the purpose of Acheulian LCT blank production
in many central South African sites (Goodwin 1929; Kuman 2001).
The present assemblage has a resemblance of Victoria West core reduction technique.
This technique has been noticed very prominently used in the Vaal river assemblages. The Vaal
river assemblage is highly dominated by cleavers, also at Isenya such kind of frequencies have
been observed (Roche et al. 1988; and as reviewed by Sharon 2007). This might be due to the
specific need for production of such artefacts. Apart from these sites such kind of phenomenon
has very rarely been observed in high frequencies. Large numbers of cleaver/cleaver-flakes
made using this technique are made on side flakes.The low frequency of handaxes is because
this method was premeditated to produce a wide sharp distal cutting edge typically suitable
for producing a cleaver rather than a handaxe or any pointed tool.
Kombewa Core method involves the detachment of flakes having two points/bulbs of
percussions and ventral surfaces. Kombewa cores are a rarity in the assemblage under study
here, but the flakes are available. Kombewa flakes are mostly used to produce cleaver-flakes or
LCTs as the sharp edges are easily acquired by this method.
Giant cores are not present in the assemblage, but as mentioned earlier giant cores were
observed with bifacial negative flake scars on the surface suggesting the adoption of the bifacial
method incore reduction by early hominins. A few large flakes with relatively thick and steep
lateral edges and cortex present on both the faces were probably a result of sliced slab method.
Both the faces of such flakes are flat. A few cleaver-flakes were probably produced by employing
Tabelbala-Tachenghit technique of reduction. The cleaver-flakes made by applying this method
are essentially special side flakes with a truncated pointed butt end.
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Cleaver-flakes are present in most of the Large Flake Acheulian sites all over world (as
reviewed by Rapheal 2017). If a flake had the desired shape and no further modification was
needed, it was left in its cleaver-flake form (for details-Roche and Texier1995). Indian and North
African sites have high frequencies of cleaver-flakes (Sharon 2007). It is interesting to note that
the current assemblage under study is also dominated by cleavers/cleaver-flakes. The site of
Yedurwadi which is downstream of the study area has a minimal number of cleavers (Joglekar
et al. 2011; Joglekar and Deo 2019). The sites of Gangapur and Chirki-on-Pravara have also
demonstrated that the cleaver group of artefacts dominates the assemblages (Corvinus 1983;
Rapheal et al.2015). Acheulian sites in the Raisen complex also are dominated by cleavers. At
some selected spots in this area, systematic sampling was conducted. It was noticed that the
ratio of cleavers to handaxes is 3:1 (Ota and Deo 2014; Rapheal 2017). MinarawalaKund or
Boundary Post Pond, another locality in the Raisen complex has yielded cleavers nine times
that of handaxes as reported by Jacobson (1985). The present assemblages consist of a high
percentage of cleavers/cleaver-flakes; probable reasons for will be discussed later.
Giant and large cores have been reported from Chirki-on-Pravara in Maharashtra from
an excavated context where blocks from the basalt outcrops and dolerite dykes were utilized
(Corvinus 1983); similar giant and large cores made on basalt core stones along with few anvils
have been reported from the site of Morgaon (Deo et al. 2007; Mishra et al. 2009); Hunsgi and
Yediyapur locality VI have also yielded a good number of giant cores (Paddayya 1982, 1987a,b);
Isampur in Karnataka where limestone slabs were exploited (Petraglia et al. 1999); the rockshelter complex of Bhimbetka, Madhya Pradesh where large cores were reported (Misra 1978a,
b; Petraglia 2006). Giant and large cores of quartzite were discovered at a distance between 3
and 15 km from the site of Attirampakkam in Tamil Nadu (Pappu et al. 2011); at Lalitpur in
Uttar Pradesh that features granite outcrops in the vicinity (Agarwal 2014); and Tikoda in
Madhya Pradesh where large cores of quartzite are present in great numbers on the low-lying
hills in the vicinity of the site (Deo et al. 2012-13; Ota and Deo 2014). Recently two giant cores
of different types have been reported from the Acheulian channel gravel site at Anagwadi on
Ghataprabha River (Deo et al. 2018b). Generally, Acheulian sites yield fragmentary reduction
sequence, as most of the time the large flakes are detached near the source of raw material and
such blanks or finished tools are carried away.

Dorsally plain flakes
A good percentage of dorsally plain flakes are part of the assemblage. Dorsally plain
flakes are frequently present in Acheulian assemblages’ world over (Isaac 1977; Potts, 1989; De
la Torre et al. 2008). Dag and Goren-Inbar (2001) have described four factors due to which
such kind of flakes are produced. These factors are as follows:
1. Kombewa technique was defined by Owen (1938) in East Africa as a unique technique
for the production of flakes without producing dorsal flake scars. As mentioned earlier,
this method produces such flakes which have a point of percussion on both surfaces
and is devoid of previous flake scars.
2. Cores on flakes i.e. Flake cores are such cores which are originally large flakes, from
which more flakes have been detached. Any smaller flake which is detached from the
ventral surface of such large flakes will be dorsally plain. A few such flake cores in the
assemblage suggest that such dorsally plain flakes were detached.
3. Exploitation of large flakes for the production of bifaces by employing cobble opening
method or sliced slab method leads to dorsally plain flakes. The rough out flakes are

58

Jayendra Joglekar

usually dorsally plain, and other series of flake removals from the large ventral surface
will produce dorsally plain flakes. A majority of the dorsally plain flakes in the
assemblage are of this type.
4. The accidental shallow flakes on the bulbar scar of the ventral surface are dorsally
plain. These types of flakes can vary in size according to the force applied. Such flakes
have been termed as eraillures, parasitic flakes and esquilles bulbaires (Bordes 1961;
Bordes and Crabtree 1969; Inizan et al. 1992; Whittaker 1994; Andrefsky 1998; Pele
grin 2000; Sharon 2007). These types of flakes are absent in the assemblage, but their
indirect presence can be observed through small negative scars on the ventral surface
near the bulb of some of the flakes.

Knapping features
Artefacts made from basalt have some unique knapping features. The identification of
positive bulb of percussion/point of percussion on flakes is really difficult especially in the case
of highly abraded flakes. Striking platforms are absent in most of the flakes. These features
rarely appear in other, more homogenous raw materials like flint. Features described as typical
from flint fracture mechanics such as cone, point of percussion, bulb of percussion and
conchoidal waves are a rarity in basalt flakes, or are hard to recognize (Sharon 2000, 2008). A
few knapping features were previously observed on the basalt flakes from the Urmodi River
Basin sites (Joglekar 2016). These will be described here:
1. Rounding and Striations on Ventral face
The rounding or striations start in many cases from the point of impact and spread half way
around the ventral face in an acute angle into the axis of the flake. Rounding of the ventral
surface often occurs due to extra force during hammering. This can be observed on primary
flakes on larger scale.
2. Irregular surface/Steps on Ventral face
This is a term suggested for a group of features that are observed on ventral faces of different
flakes that have no consistent form. It can appear in the shape of “steps” along the axis of the
blow in the shape of waves or just as a mess of different protruding features on the ventral face.
In many cases, it is very hard to determine theventral face from thenatural face of acobble or
agiant core because the more “rough” face of the flake is the real ventral face while the smooth
surface is the dorsal one. Artefacts with these features very often get neglected in the field due
to their irregular surfaces, which poses doubts in the minds of archaeologists.
3. Angular Profile of Ventral face
Angular profile is caused in some cases when the energy of the blow running through the
basalt will change its direction creating an obtuse angle to occur, visible in the profile of the
ventral face. This is one of the most characteristic and easily identifiable technological features
of basalt artefacts.

Importance of Cleavers/cleaver-flakes
The overall assemblage studied here consists of a very high percentage of cleaver-flakes. It
is well known fact that the Acheulian culture involved a concept of ‘tool carrying’. Hayden and
Gargett (1988: 14) states”...it can be argued that for nomadic groups that have to transport tools
and other equipment with them, the most desirable tool is a single, all-purpose tool that can
perform all necessary tasks adequately, such as a simple primary flake. Any edge modification will
only restrict the range of uses for which a primary flake will be suitable. Particularly for low
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frequency tasks, it makes most economical sense to use an all-purpose tool, even if it is not of
optimal efficiency. These tools are the lithic equivalent of the all-purpose French peasant’s pocket
knife. The Lower Palaeolithic might be characterized in this fashion.” They further argued that
“new activities” and “differential efficiency” lead to production of specialized tools. Based on
this it is very tempting to suggest that the dominance of cleaver-flakes in the assemblage from
the study area can be interpreted as primary flakes which were adequate for various tasks like
cutting, chopping, skinning, etc. A similar proposition was made regarding a multi-purpose
tool with theexample of a modern Swiss army knife (multi-utilitarian tool) (Bar-Yosef 2006).
It can be speculated that this might be anearly stage of the Large Flake Acheulian tradition.
It is appropriate here to discuss bifaces in Indian Acheulian in general. Recent studies by Shipton
(2013) and Shipton et al. (2014) showed that bifaces in the later Indian Large Flake Acheulian
are relatively thinner than those of the early Large Flake Acheulian. This sequential pattern
has been observed across Acheulian assemblages across the world. It is noteworthy to mention
Edwards’ (2001: 608) view about thin bifaces. According to him “…producing a thin tool is
perhaps the most challenging aspect of biface manufacturing. It often requires the production of a
large, thin flake blank. This involves careful preparation of a large core and striking a precise
forceful blow at such an angle as to facilate the removal of a large flake, without either shattering
the stone or striking ineffectually. This may involve using soft hammers at the later stages of
reduction and careful platform preparation.” Further,Edwards’experimental studies of producing
thin bifaces proved that it is difficult to produce such thin biface as there are chances of breaking
due to end-shock and to avoid end-shock one requires delicate and precise flaking along with
softening the blow. Thus, producing a thin biface requires both planning and deftness. Therefore,
Shipton et al. (2014: 33) stated that “… the pattern of thinner bifaces in the later Acheulian may
be attributed to an evolutionary increase in hominin skill, with more skilled knappers being able
to flake more delicately and precisely as well as anticipating and removing potential barriers to
reduction.” Apart from a few thin pieces in the present assemblages, all other cleavers/cleaverflakes are fairly thick i.e. >3.5 cm.The cleavers/cleaver-flakes from the present assemblages i.e.
Menavali, Bavdhan nala, and Urmodi River Basin sites have mean thicknesses of 3.83, 4.02,
and 3.46 cm, respectively. The mean thicknesses of cleavers from other sites in the Deccan trap
region range between 3.18 cm and 4.9 cm. This shows that the cleavers/cleaver-flakes in the
present assemblages are neither very thick nor very thin. These artefacts were made employing
simple but not crude techniques. The pointed butt end and straight or parallel bit end was the
preferred cleaver/cleaver-flake type.
Cleaver-flakes in the assemblage considered here are comparatively bigger, thicker with
minimal secondary flaking than the cleaver and cleaver-flakes from Gangapur in the Upper
Godavari Basin in Nashik district, Maharashtra, and Yedurwadi in the Upper Krishna Basin
in Belgavi district, northern Karnataka which probably belong to an advanced Large Flake
Acheulian (LFA) tradition. Both these sites have been suggested to be of the Middle Pleistocene
on the basis of typo-technological observations of the lithic artefacts and their geomorphological
context. The cleavers from Gangapur are finer and most of them are made on end flakes (Rapheal
et al. 2015). Although not much published data is available on the Morgaon LCTs, on the basis
of visual observation it broadly seems that most of the LCTs including cleaver-flakes in the
present assemblage are fairly similar to those from Morgaon.
Absolute dates and proxy evidence are still lacking in the Upper Krishna Basin, but based
on use of simpler reduction methods, the major chunk of the present assemblage could be
classified as earlyAcheulian and could be placed in the early Middle Pleistocene, if not older.
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The criteria for early Acheulian suggested by other scholars like Misra (1978a, b, 1985)
and Paddayya (1987a) match the assemblages under study here. However, since the artefacts
were randomly collected from the study area itmight represent a mixture of early and late
Acheulian stages.
The rarity of pointed tools like handaxes and picks in the assemblage is noteworthy. This
is a specific pattern which has emerged in the study area. One of the reasons for this pattern
could be the local environment and requirements of early hominins. It is well known that the
study area currently experiencesgood rainfall. During Acheulian times i.e. Early Pleistocene or
Middle Pleistocene, the rainfall was certainly higher as suggested by Deo and Rajaguru (2014).
Cleaver like implements having a sharp cutting edge might have been more useful rather
thanbulky pointed tools in wetter environment. Thus, cleavers/cleaver-flakes were probably
made intentionally which could be suitable in sub-humid ecological conditions as previously
argued by Joglekar and Deo (2017a). Another possibility for the negligible number of handaxes
and picks is the use of the pointed butt ends of cleavers/cleaver-flakes as a substitute for handaxes
or picks. Use wear marks have been noticed on a few such pointed butt ends of the cleavers/
cleaver-flakes. These cleavers/cleaver-flakes with pointed butt ends and sharp bit ends might
have been used as multi-purpose tools, with both ends being exploited for different functions.
A recent study that included 19,000 sharp edged flakes, from 81 assemblages, spanning
over 2 million years, suggested “…that the evolutionary efficiency of stone tool technology was
not inherently in advanced tool forms and production techniques, but emerged within the
contingencies of hominin interaction with local environments.” (Rezek et al. 2018: 628). Previously
it was suggested by Shea (2007) that if early hominins were satisfied with naturally sharp
edged stones, they would not make efforts to further re-shape them. The present assemblages
seem to be an example of such early hominin behaviour, where secondary flaking/ retouching
has been done sparingly.
It has been observed that theoldest and key Acheulian sites across Africa, Eurasia, the
Levant and South Asia have cleavers/ cleaver-flakes from the earliest phases as reviewed by
Rapheal (2017). The site of Attirampakkam which is the earliest dated site in peninsular India
has also yielded large cleaver-flakes made from quartzite. These are struck from boulder cores
after preparation of the striking platform. A majority of these are on large side and oblique
struck flakes with prepared platforms and a predominantly cortical dorsal face. Most of them
have been minimally retouched on the lateral margins (Pappu et al. 2011). The flakes from
Attirampakkam generally lack facetted platforms and flakes indicative of resharpening/
rejuvenation of bifaces are absent (Kumar and Pappu 2015). The assemblages from the present
study area have a fairly similar pattern. Although this does not mean that the Acheulian sites in
the study area are as old as Attirampakkam, it suggests that such kind of lithic assemblages
are found over a long period of time in different environmental and physiographic conditions.

Cognitive Aspect
The intention of early hominins was to get sharp edges to the stones so that it could be
used for various purposes. Fewer finished/bifacial tools do not mean that these sites are of lesser
importance. If, the unifacial tools i.e. cleaver-flake served the purpose of cutting, skinning,
chopping, etc, then there might have been no need for intensive modifications. The terms ‘finished
tool’ and ‘unfinished tool’are recent constructs; early hominins producing these artefacts were
only interested in using the sharp edges of these stone pieces for various purposes. The cleaverflake has to be considered as a finished tool in this case, as itserveda purpose. As proposed by
Binford (1973), crude or simple tools may have been “expedient tools”, while many of the fine
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tools may have been “curated tools”. The present study area has mostly yielded simple large
flake based tools with limited secondary treatment, thus the so called “curated tools” are almost
non-existent in the collection.
Is the low percentage of cleavers and high percentage of cleaver-flakes suggestiveof
aformative stage of the Acheulian tradition,or is it a region/ raw-material specific adaptation
plan are questions inneed of further investigation. The present sample suggests that these early
hominins had deviced this simple but very effective large flake production technique. A great
deal of uniformity in the shapes and sizes of these large flakes is a result of some early hominin
communication. This communication might have been gestural or verbal, yet the transmission
of knapping knowledge is glaringly evident. A high percentage of cleaver-flakes might have
been a result of the medium to coarse grained and vesicular nature of basalt which is difficult
to intensively modify. It has been previously suggested that raw material plays a crucial role in
the manufacturing of and refinement of artefacts (Sinha 1986 and references used therein).
A number of researches have suggested that the earliest stone tool kits often consisted of
sharp edged flakes rather than cores or bifaces. Such cutting tools were useful for accessing
meat from large animal carcasses (Toth 1985; Schick and Toth 1993). Stone tool cut marks
observed on animal bones from early sites such as Olduvai Gorge, KoobiFora, and the Middle
Awash are suggestive of sharp edged stone flakes being used for meat extraction (Bunn and
Kroll 1986; de Heinzelin et al. 1999).
Although these statements are about the Oldowan assemblages, looking at the higher
number of sharp edgedflakes and lower percentage of bifaces in the present assemblage, a preevolved or initial stage of the Acheulian could be proposed. There was no dearth of raw material
availability as boulders, corestones and cobbles of basalt were easily available. A high number
of cleaver-flakes and large cutting toolsimply mass production of large flakes. The cleaverflakes and large cutting tools were used and discarded without many modifications as evident
from the limited curation of the artefacts.
Stone chiseling is carried out in the vicinity of water and the stone is kept wet even in
modern times. Wet stone makes chiseling easier. If chiseling is done in shallow water, then
debitage does not spread and harm the knapper. It can be therefore suggested that during
palaeolithic times, stones were knapped purposely near water bodies like rivers, small streams
and lakes. It was previously observed that weathered, exposed or dried-out material was less
suitable for knapping than that coming from within awet environment (Leakey 1950). Hence,
it can be presumed that the knapping was deliberately done near channels of water.
Based on the number of artefacts, it appears that the source region of the Krishna River
was occupied by early hominins for a fairly longer period of time. Early hominins had adapted
to this rocky landscape. The habitat might have beenhospitablewith availability of suitable
raw material, plenty of vegetation and game, and consisted of springs, a few lakes and perennial
rivers like the Krishna.The preference of large flakes over modified cobble/pebble clasts is a
typical strategy adopted by early hominins in this region, as per their requirement.

Preservation condition
The artefacts collected from all the sites are in a secondary context apart from a few artefacts
from Atit 2. In most cases the edges and flake scars of the artefacts have been abraded heavily
as a result of fluvial processes. Total course of the Urmodi River is 88 km, while the Bavdhan
nala is a very small nala that flows over a short distance of less than 20 km. The sites of Menavali,
Pachwad, and Limb are situated in the first 60 km of the Krishna River’s source. In fact, looking
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at the artefacts it can be deduced that the artefacts have been under flowing water for years
(within the gravel), but have not been transported over along distance. The velocity of the
rivers under study has been low and in recent times it has been restricted due to construction of
dams, bunds, etc. Longitudinal channel gravel bars have been observed particularly in the
Urmodi River in which artefacts have been preserved. These bars are indicators of minimal
lateral movement of the river due to exposed high bedrock. Generally, it can be inferred that
higher the rate of precipitation, higher the abrasionon the artefacts. The artefacts in the semiarid regions take longer to abrade as compared to humid/sub-humid zones. Fresh breakages
have been observed on few of the artefacts, which is common considering the anthropogenic
interventions and active fluvial processes.
A variety of patina types have been noticed in the assemblages from the study area (for
further readings refer Joglekar 2020). Different shades of patina on the artefacts are a result of
various active formation processes and changing contexts of the artefacts.

Summary of Lithic Assemblages
A few important observations have been made after the study of the present assemblages,
these are as follows:
1. Locally available raw material i.e. compact vesicular basalt in the form of blocks,
boulders, core stones and cobbles have been exploited for detachment of large flakes by
employing the hard hammer method
2. Victoria West and Cobble-opening flake are the most commonly observed core reduction
techniques, dominated by side flakesfollowed by special side/corner flakes and end
flakes
3. A variety of cleaver-flakes with minimal retouching is the most common artefact,
followed by LCTs
4. Flakes devoid of faceted platforms are in higher numbers
5. Pointed tools like handaxe and picks and small sized flakes are in negligible numbers
6. Discoidal, Cores with centripetal flaking, and Levallois cores, choppers and core tools
are totally absent
7. A high number (65%) of artefacts are heavily abraded, about (30%) moderately and
about (5%) are fresh
8. The assemblages from Menavali, Bavdhan nala and localities in the Urmodi River Basin
differ only marginally
9. The assemblages from this study are dissimilar to the assemblage from Yedurwadi (for
details of Yedurwadi assemblage refer Joglekar and Deo 2019)

Acheulian in the Deccan Trap Region and Kaladgi Formation
The source region of the Upper Krishna Basin is dominated by the Deccan trap formation,
while the lower portion of the Upper Krishna Basin is dominated by Kaladgi formation (Pappu
1974). It has to be mentioned that the source region of the Krishna has only basalt rock available
for tool making, while the lower part of Upper Krishna Basin has varieties of rock such as
quartzite, sandstone, chert, limestone, etc. available for exploitation. The Western Ghats and
the plateau region with heavy rainfall is characteristic of the study area while low lying hills
and moderate rainfall are common features of the Kaladgi formation area. These geographical
features might have had bearing on the varied nature of palaeolithic archaeological record in
these two zones.
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The sites in the Kaladgi Basin are largely associated with the colluvium/hill slope deposits
and channel gravels, while in the source region of the Krishna River, sites are largely associated
with channel gravel. It has been observed that the source region of the Krishna Basin thus far
has evidence of only Acheulian sites (no other Palaeolithic cultures), while the Kaladgi formation
region has witnessed in-situ development of Acheulian culture grading into the Middle
Palaeolithic culture followed by Upper/Late Palaeolithic culture as previously observed by
Pappu and Deo (1994).This region, located towards the south of the study area has been
previously reported as a rich Acheulian activity zone (Pappu 1974; see Table 4.1 in Pappu and
Deo 1994). A number of reasons were cited for heavy Acheulian/Palaeolithic occupations in this
region: 1) Availability of good raw material i.e. quartzite and sandstone, 2) Perennial water
source, 3) Presence of game and 4) Comparatively stable and plain landscape.
The Yedurwadi assemblage has more similarities to assemblages in the Kaladgi Basin
rather than sites in the source region (Joglekar and Deo 2019). The use of cobble/pebble blanks
for making tools is fairly common at Yedurwadi and sites in the Kaladgi Basin, while source
region sites have tools exclusively made on large flakes.These general observations imply that
the raw material exploitation pattern was diverse to some extent in these regions, probably in
response to local environmental conditions. Also, at Yedurwadi a quartzite hammer stone was
noticed attesting to the fact that early hominins were in contact with a wider area and possibly
could have moved away from the Deccan Trap region towards a better source of raw material
i.e. the Kaladgi formation region.
Artefacts from the Kaladgi region have intensive secondary flaking (also observed in some
cases at Yedurwadi), while the artefacts from the study area have minimal secondary flaking.
It has been observed that the Kaladgi region has more pointed tools like handaxes, picks, etc
whereas sites in the present study area has a high percentage of cleaver or cleaver-flakes. This
difference probably was a result of different environmental conditions, which required
unlikeuniqueadaptive response from early hominins. The point/bulb of percussion of flakes is
easily identifiable on quartzite artefacts; thisis tedious in case of basalt artefacts especially in
artefacts from a channel gravel context, the reason being difference in raw-material. Conchoidal
waves which spur from the point of impact are frequently visible on artefacts made from
quartzite which is not the case for the artefacts made from basalt especially those in the fluvial
context due to its coarse texture. Patina on the artefacts is also different in both the regions
(Joglekar 2020). This is caused due to differential preservation conditions and formation
processes. The artefacts from the Kaladgi region have more limonitic and hematitic patina
colours as most of the artefacts have been preserved either in ferruginous conglomerates or in
colluvium deposits comprising ferruginous pellets.
Technological differences cannot be ascertained at present due to shortage of data about
the assemblages from the Kaladgi formation area. Hitherto, no intensive study on knapping
features like irregular surface/ steps, angular profile, striations, etc. has been done on the artefacts
found in the Kaladgi formation region, while such features have been observed on artefacts
in the study area. Artefacts from the Kaladgi region are fresh in condition compared to the
artefacts from the study area. It is a known fact that basalt abrades quicker than quartzite
(Mishra 1982).
Until now, no site has been excavated in the source region of the Krishna River, while in
the Ghataprabha River basin, the sites of Anagwadi and Kovalli were excavated in the 1960s
(Pappu 1966, 1974). The site of Atit 2 has potential for excavations to be carried out to reveal
primary activities of early hominins. The present preliminary comparison is based on general
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observations. Statistical and focused comparison between these two areas can lead to more
interesting results regarding behavioral patterns of early hominins in two distinct geological
landscapes.Another issue which needs to be addressed is the intermediate zone such as the
Hiranyakeshi River Basin region where Acheulian sites have yielded artefacts made from basalt
and quartzite. This could be the dispersal area to trace early hominin movements.
As mentioned previously, the basin model although fairly appropriate (Korisettar 2007),
the recent discovery of a number of Acheulian localities in the Deccan Trap region of the Upper
Krishna Basin points towards its potential for targeted reconnaissance.

Discussion and Conclusions
The present study has convincingly established the presence of Acheulian artefact makersin
the sub-humid source region of Krishna River. Earlier Yedurwadi was the only rich Acheulian
site in the semi-arid Deccan trap region of the Upper Krishna Basin. This research is an excellent
addition to Acheulian complexes in peninsular India, filling up an important space gap. The
author had earlier aptly pointed out that the absence of material evidence in higher numbers
should not be considered as non-existence of early hominins in this sub-humid region of the
Krishna Basin (Joglekar 2011). Although it has to be noted that theDeccan Trap region of the
Krishna Basin was occupied by early hominins to a lesser extent as compared to the Kaladgi
formation region, most probably due to environmental conditions. The post-Acheulian
Palaeolithic cultures developed and flourished in the Kaladgi region due to easy availability of
fine grained raw materials and suitable environment, while such Palaeolithic sites are absent in
the source region of the Krishna Basin as of now.
The recent research has now conformably established the presence of Early or Middle
Pleistocene sediments and cultural material in the study area. Previous studies proposed that
the source region of the Krishna Basin had preserved sediments of Late Pleistocene along with
microliths (Malik 1959; Rajaguru 1970; Corvinus et al. 1972-73; Pappu 1974; Joshi and Kale
1997). The recent study has re-opened the issue of the genesis of channel gravels. The present
day channel gravel beds have yielded Acheulian artefacts suggesting that these gravels are
also fairly older. Perhaps these gravels were cemented during the Middle Pleistocene, while the
later erosional processes have disintegrated the cement. It can now be definitely concluded that
the Acheulian artefact-bearing deposits have survived only in relict patches such as at Menavali
and Atit. It is necessary to identify such localities that could be more useful in understanding
the Palaeo-landscape and early hominin behavior. The artefacts within the loose gravel deposits
were originally part of cemented gravels/conglomerates/cobbly-rubble horizons. The present
day channel gravels are a mixture of coarser sediments deposited at different times during the
Pleistocene and Holocene. These deposits are being re-worked within the course of the river
and have survived as lag. These coarse gravels are secondary but significant for broader
understanding of the extent of the culture.
The artefacts made from basalt have survived at a large number of sites in Africa, a number
of sites in Israel, etc; there is no reason why these cannot survive in the Deccan trap region of
peninsular India. Studies in Acheulian culture of Deccan trap region can now be divided into
three phases as follows:
1) Robert Bruce Foote suggested that the early hominin populations might have avoided this
region due to unsuitable raw-material (Foote 1916: 135). Although it has to be noted that he
did not survey the Deccan trap region as thoroughly as other regions. This hypothesis was
partially supported later by Dr. R.S. Pappu and Prof. Sankalia (Pappu 1974; Sankalia in Pappu
1974) in the present study area.
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2) The discovery of rich Acheulian sites in the Godavari, Pravara, and Bhima Basin by the
1980s led to a partial refutation of the Foote’s hypothesis. It was suggested that early hominins
certainly occupied the Deccan trap region though artefacts have not survived on a greater
scale due to the high weathering index of basalt (Mishra 1982). As all the sites in the above
mentioned basins have dyke intrusions within the basalt, a good percentage of the artefacts
were made from those dyke blocks in addition to basalt.
3) The discovery of the site at Morgaon (in 1989) in the Karha Basin, and Yedurwadi (in 1986)
in the Upper Krishna Basin further indicated that early hominins also occupied such areas
where dolerite dykes were absent, and the artefacts exclusively made from basalt were fairly
well preserved. The present study area had been an exception in western Maharashtra which
had given meager evidence of Acheulian culture. The current work has provided evidence of a
fairly rich and convincing Acheulian record. A convincing stratified deposit containing Acheulian
artefacts has been noticed in this study. It has to be stated that this is just a beginning, and there
is need to conduct more systematic surveys including trial excavationsin this region.
The main reason which hindered the finding of Acheulian artefacts in the study area was
the problem of identification of the artefacts, understanding variability, and considering loose
gravel contexts as modern beds. The artefacts collected during the course of this work draw
attention to the different characters of the archaeological record in the undulating and basaltic
plateau region with sub-humid environment (rainfall > 1000 mm p.a.). It is well understood
that the assemblage gathered during this work is a minuscule part of the total artefacts likely
produced by early hominins. The number of artefacts actually manufactured might have been
very high, due to fluvial and colluvial processes, and mechanical weathering, many artefacts
have not survived.
Large flakes which form the major chunk of the assemblages from the study area, occur
in most Acheulian assemblages (Sharon 2007), from Africa to China (Wang 2005; Xie and
Bodin 2007; Petraglia and Shipton 2008; Zhang et al. 2010), Korea (Norton et al. 2006) and
Java (Lumley et al. 1993; Se´mah et al. 2003; Simanjuntak et al. 2010). This implies dispersal of
a similar technical behaviour over extensive distances across landscapes very different from
what they are today: the tropical vegetation (savanna or dry decidual forest) was widely spread
as indicated by Early Pleistocene and Early Middle Pleistocene fauna. The Acheulian technology
that survived for about a million years might have been particularly well adapted to the
environment especially in Peninsular India where no drastic climate changes happened (Gaillard
et al. 2010).
The Deccan trap region presents a different set of limitations especially in case of absolute
chronology. Yet there is a lot of potential to carry out research in this region on various other
aspects. The latest study has shown that there is a need to re-assess earlier hypotheses, and look
at the data with a fresh approach. A lot of facets of the Acheulian culture within the Deccan
Trap region are yet to be explored. The present study area has not yielded fossils, probably due
to preservation bias. Further investigations should focus on fossils and other palaeoenvironmental
proxies apart from archaeological records. Another feature observed in the present study is
that Acheulian sites are generally in clusters. Palaeo environmental studies of the Acheulian
sites in the Upland Deccan region have confirmed that the Early Pleistocene was fairly wet as
compared to the Middle Pleistocene which was wet semi-arid (Deo and Rajaguru 2014; Deo et
al. 2018a). Laterite and calcretes are important proxies of palaeo environment; these should be
documented and studied meticulously in the area during the course of further studies.
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The recent findings from the sub-humid and rocky terrain of the source region of river
Krishna raises further questions related to early hominin adaptation patterns and occupational
zones, settlement systems, stone-tool authorship, dietary preference, etc. This research has at
least convincingly established that early hominins had adapted to the sub-humid and basaltic
rocky terrain having dense vegetation. It is very necessary for prehistoric archaeologists to
keep in mind the regional variability (inter and intra basin) while carrying out further
investigations as highlighted by this case. Apart from understanding variability in the
archaeological record, identifying the role of different formation processes is crucial.
To conclude, re-investigations in such areas where sites have not been previously reported
are as crucial as carrying out surveys in newer areas. The latest finds show that prehistoric
studies are dynamic and can change earlier models on the basis of field surveys. Traditional
field based investigations have no substitute, and this work has shown how such surveys help
in understanding the nature of the archaeological record in broader context. This work has
successfully negated the hypothesis proposed by Foote, and supported by Pappu and Sankalia
in the past, demanding further enquiries in the Deccan Trap region.The present work has
suggested that the other parts of Deccan Trap region needs to be surveyed intensively, which
might change the present understanding of Acheulian culture. The author proposes to carry
out further such exploratory investigations in the Deccan Upland.
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Abstract
The Lower Pravara Basin is well known for its Acheulian record. Our recent studies (20192020) in the Lower Pravara Basin focused on the typo-technological components of the Acheulian
assemblages collected over the years at and around Nevasa. Artefacts of the present study
have been collected mainly from three localities of the Nevasa complex i.e. Barot Garden,
Hathi Well and Laxmi Nala along with one locality at Chirki i.e. Masoba Nala during multiple
field visits by different scholars between 1960 and 2020. Prepared and non-prepared core
techniques were used by early hominins during the Acheulian cultural phase. Cleavers were
made on large flakes by using two prepared core techniques i.e. Chirki Cleaver Core Method
and slab core method. Handaxes were made on cobbles and slabs by using both unifacial and
bifacial flaking. The intention of knappers was to get convergent edges rather than a standardized
handaxe shape. This paper will elaborate the technological aspects of the Acheulian assemblages
from this region.

Introduction
As far as prehistoric studies are concerned, the Lower Pravara Basin has been the subject
of continuous work since the 1950s (Sankalia 1952, 56, 64, 74; Banerjee 1957; Sankalia et al.
1960; Corvinus 1967, 1968/69, 1970, 1981, 1983; Rajaguru and Pappu 1970, 1971; Ansari and
Pappu 1975; Ansari et al. 1976; Joshi and Marathe 1976; Mishra 1986, 1987, 1995; Mishra et al.
1988; Kale 1990; Atkinson et al. 1990; Sangode et al. 2007; Gaillard et al. 2010; Deo and Rajaguru
2014; Sambhi et al. 2018). The first major site in the Lower Pravara i.e. Nevasa, was excavated
by H. D. Sankalia from 1954-56 (Sankalia et al. 1960). After a decade, another major Palaeolithic
site, Chirki-on-Pravara, was excavated (Corvinus 1967, 1968/69, 1970, 1981, 1983). The present
paper considers certain typo-technological components to add to the corpus of data on the
lithic assemblages from the area at and around Nevasa.
Bifacial technology and prepared core technology are important aspects of the Acheulian
industry. The bifacial core method is used in the production of large flakes from cores wherever
bifacial artefacts were produced from such blanks (Sharon 2007). Handaxes are made on large
flake blanks and cobble (including flat slabs) blanks (Corvinus 1983; Sharon 2007; Li et al.
Pandey et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
Monograph No.10, pp. 77-92, Pune: ISPQS. www.manandenvironment.org ISBN: 978-81-908330-9-7
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2018). Widespread distribution and prolonged usage is often a subject of discussion when
considering handaxes (Bar-Yosef and Goren-Inbar 1993; Sharon 2007; Pappu et al. 2011; Li et
al. 2018). The convergent shape of handaxes is a concept that existed in the mind of knappers
and resulted in their learning behaviour (McNabb et al. 2004; Li et al. 2018). Prepared core
methods have been used at some sites such as Chirki-on-Pravara (Maharashtra) (Corvinus
1983), Paisra (Bihar) (Pant and Jayaswal 1991) and Isampur (Karnataka) (Petraglia et al. 1999;
Sharon 2007) in India; at Gesher Ben Ya’aqov (Sharon 2007; Goren-Inbar et al. 2018) in the
Levant. Control over knapping and getting a predetermined blank is the sole idea behind
prepared core methods (Sharon 2007; White et al. 2011). Blank types such as large flake blanks,
cobbles, and slabs are used for making Acheulian tools. At Chirki, large flakes detached from
Chirki Cleaver Core Method were used as predetermined blanks to make cleavers and in some
cases, scrapers (Corvinus 1983; Sharon 2007).
Recent researches of the Acheulian tradition in India have altered its chronological
framework and placed it between the Early Pleistocene at Attirampakkam (Pappu et al. 2011)
to terminal Middle Pleistocene in the Middle Son Valley (Haslam et al. 2011). Acheulian culture
in the Deccan trap region goes back to Late Early and Middle Pleistocene at sites such as
Morgaon (Sangode et al. 2007), Bori (Chen et al. 2003; Mishra et al. 1995; Sangode et al. 2007),
Laxmi Nala (Atkinson et al. 1981; Sangode et al. 2007), and Yedurwadi (Atkinson et al. 1990;
Rajaguru et al. 1993).

Physiographic Settings
The present study area is part of the western Deccan Volcanic Province also known as the
Deccan Plateau. Dykes, sills and plugs are a very common component of the Traps. Secondary
minerals in the form of crystalline/ cryptocrystalline silica such as quartz, rock crystal, zeolites,
calcites, chalcedony, jasper, agate, heliotrope, amethyst etc., and in the form of hydrothermally
filled pipes, fissures and cavities are also common in the Traps. Some of these were used by
Palaeolithic populations as raw materials in tool manufacture.
Lava flows occur in two forms: pahoehoe and ‘aa. Pahoehoe flows have smooth top surface
and often show rope like features whereas ‘aa flows have rubbly, vesicular and clinker (flow
top breccia) surface. The ‘aa flows are more viscous than the pahoehoe flows, the latter of
which dominates the present study area.

The Present Study Area
The present study area is a part of the Pravara river system. The Pravara River originates
at the foot of the Kalsubai Mountain. It is a southern tributary of the Godavari River, with its
confluence at Pravara Sangam after a course of about 200 km. The Pravara has three tributaries
i.e. the Mula (perennial), the Adula and the Malungi (both ephemeral).
The lithic assemblage under investigation was collected from 5 localities (Fig.1) i.e. Laxmi
Nala, Hathi Well, Barot Garden, NVS Loc I and Masoba Nala (near Chirki). Hathi Well West,
500 m west from the locality of Hathi Well is recognised as High Level Gravel (Corvinus 1981;
Mishra 1995). This gravel consists of pebbles, cobbles and boulders of chalcedony and zeolite
as well as pebbles of compact weathered basalt. The high level gravel deposit is 6-7 m high
from the present river bed level. The cobbles and boulders at Barot Garden were probably redeposited from the High Level Gravel (Corvinus 1981).

Acheulian Assemblages
A total of 119 artefacts were analysed in this study (Table 1), all of which were collected
from surface or secondary contexts.
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Fig. 1 1) Location of Nevasa in India; 2) Localities considered for present study at
and around Nevasa
Artefact Types
Cores
Flakes
Handaxes
Cleavers
Picks
Scrapers
Worked nodules
Choppers
Perforator
Points
Large cutting tools
Hammer stones
Knives
Broken pieces and non-artefacts
Total
Table 1 Composition of the Acheulian artefacts
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Number

Percentage (%)

31
25
7
12
8
9
8
4
1
3
3
2
3
3
119

26
21
6
10
7
7.5
7
3
1
2.5
2.5
1.5
2.5
2.5
100
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Cores
Cores are made on three types of raw material: basalt (18), dolerite dyke (9) and cryptocrystalline siliceous material (4). Basalt cores have medium light grey (N6), light brown (5YR
5/6), yellowish grey (5Y 7/2), dusky yellow (5Y 6/4), light olive grey (5Y 6/1), pale olive (10Y 6/
2) and dark yellowish orange (10YR 6/6) patina; dolerite dyke cores have medium grey (N5),
dark grey (N3) and greyish black (N2) patina; and cores made from siliceous material have
dark yellowish orange (10YR 6/6) patina. Colours used to describe patination draw from
Munsell rock colour chart (2009).
Cores display slight to moderate abrasion and most of them are slightly weathered. Apart
from three, all cores are in a complete state of preservation. Most cores are on cobble blanks
apart from a few on nodules. Out of 31 cores, 21 have a cortical surface ranging from 5-75 % of
the total surface area. A few cores show evidence of radial as well as alternate flaking. The
weight of cores ranges from 75 g to 2360 g. The larger cores (>10 cm) are made of dolerite
dyke. The maximum length of flake scars on the cores is 11 cm. Some cores are completely
exhausted. The average dimensions of the cores are 9.24 x 7.82 x 6.26 cm. The size of cores
varies from 5 cm to 17 cm in length, thus suggesting that large flakes were seldom detached
from such cores.
The assemblage also contains a preferential Levallois core (Fig. 4: 3) which has preserved
evidence of centripetal flaking on one surface while a single flake is removed from another
prepared surface. After having produced a Levallois flake, two more flakes are removed from
the same surface before discarding the core. The dimensions of this core are 10.2 x 8.1 x 4 cm.

Fig. 4 Cores; White arrows indicate direction of flake removal, Black arrow indicates
direction preferential flake removal
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Fig. 5 1-5 flakes, 6-7 scrapers, 8-9 knives

Flakes
Out of 25 flakes, six are end flakes (Fig. 5: 1, 2, 3 and 4), three are side flakes and the
remaining are indeterminate flakes. There are 22 flakes made from basalt, two from dolerite
dyke, and one from chert. A majority of the flakes are slightly abraded and weathered. Cortical
surface ranging from 5-90% has been preserved on six flakes in the assemblage while the
remaining flakes have not preserved cortex. The bulb of percussion and striking platform are
present on 13 flakes. In the remaining flakes the bulb of percussion and striking platform are
diffused, trimmed or absent. The average dimensions of the flakes are 8.88 x 6.54 x 2.8 cm.
A total of seven flakes have been identified as retouched flakes. The assemblage contains a
biface shaping and thinning flake. This is an elongated flake having three previous flake scars
on its dorsal face (Fig. 5: 5).
Some flakes (Fig. 5: 1, 3 and 4) in the assemblage have preserved traces of centripetal
flake removal on the dorsal surface suggesting the employment of prepared core reduction
sequence. The length of such flakes ranges from 10.5 to 12 cm. Pattern of centripetal flake
removal on the dorsal surface of flakes is not as standardized as observed in the preferential
Levallois core discussed earlier. One probable reason for detaching such flakes was to produce
large and durable cutting edges.

Handaxes
Out of 119 artefacts, 7 have been identified as handaxes. They are made on three blank
types i.e. large flake blank (Fig. 6: 2 and 3), cobble blank (Fig. 6: 1 and 4) and slab blank (Fig.
7: 5, 6 and 7). Out of 7 handaxes, five have cortical surfaces. All handaxes are made on basalt
each of which is slightly abraded and weathered.
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Fig. 6 Handaxes- 1 and 4 are made on
cobble blanks. 2 and 3 are made
on flake blanks. Superimposed
white lines indicate previous flake
scars. D, LL, RL, V and P indicate
dorsal, ventral, left lateral, right
lateral and predetermined flake
scars, respectively. Arrows indicate
direction of flake removals. White
and yellow arrows show first and
second generation of flake scars
respectively

Fig. 7 Handaxes-5, 6 and 7 are made on
slab blanks. Superimposed white
lines indicate previous flake scars.
D, LL, RL, V and P indicate
dorsal, ventral, left lateral, right
lateral and predetermined flake
scars, respectively. Arrows indicate
direction of flake removals. White
and yellow arrows show first and
second generation of flake scars
respectively

Generation of flake scars
Handaxes are shaped by removing flakes at different stages (generation of flake scars).
Each generation of flake scars represent different overlapping layers of flaking on the blanks.
Flakes initially removed are the first generation of flake scars while subsequent flaking after
the first generation of flake scars is termed as the next generation of flake scars or secondary
flake scars.
The average number of flake scars on the dorsal side of the handaxes is more than 1.5
times the average number of flake scars on its ventral side (Table 2). Two handaxes in the
assemblage are made on large flake blanks. One handaxe (Fig. 6: 2) is made from an end flake
with 9 secondary flake scars on the ventral side. Secondary flaking was done to provide strength
to the cutting edges and reduce the thickness of the handaxe especially around bulb at the butt
end, probably to make it handier. The flake type of handaxe (Fig. 6: 3) is indeterminate and
this specific piece is unifacially flaked. It is observed that handaxes made on large flakes have
very less or negligible retouching on their ventral face.
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Number of
flake scars
on dorsal
face

Pre-determined
First generation
Second generation
Total

1
0
7
2
9

Number of
flake scars
on ventral
face

First generation
Second generation
Total

3
5
8

2
9
2
5
16
0
9
9

Handaxes
3
4
4
0
14
4
15
10
33
14
0
0
0

0
7
7

5
0
10
13
23

6
0
15
6
21

7
0
34
21
55

10
9
19

12
7
19

19
21
40

Table 2 Flake scars on dorsal and ventral faces of handaxes
The lateral edges of all handaxes are usually converging. The handaxe (Fig. 7: 7) made on
the slab blank is the most symmetrical one. Handaxes made on slab blanks and flake blanks
have sharper edges (made by secondary flaking), whereas handaxes made from cobbles have
thicker edges. Both dorsal and ventral sides of all handaxes merge on the lateral edges apart
from two. The left lateral (keeping the dorsal side up) edge of one handaxe (Fig. 7: 5) merges
while the right lateral forms a side. This happens when the angles of the lateral sides of a
handaxe is 90o or <90o i.e. the right lateral dorsal plain and left lateral ventral plain are parallel
to each other and the right lateral side is perpendicular to both the plains forming a steep side.
Therefore, it would have been difficult for the knapper to remove the extra thickness by knapping
from the right lateral dorsal to the left lateral ventral side. In the case of this handaxe (Fig. 6: 3),
both dorsal and ventral sides do not merge and form two lateral sides.
Handaxes made on cobble blanks have fewer but larger flake scars than those made on
slab and/or flake blanks. A handaxe (Fig. 6: 2) made on a flake blank has interesting flake
scars. Elongated flake scars on the dorsal surface of this handaxe are morphologically the
same as observed on the core (Fig. 4: 2). This handaxe is made on basalt whereas the core is of
dolerite dyke. This tabular core has dimensions 15.5 x 14.5 x 9 cm. Four elongated flake scars
having average dimensions 8.38 x 6.25 cm are present on the core along with 10 other irregular
flake scars. The average dimensions of three elongated flake scars on this handaxe are 7.33 x
4.83 cm. It is suggested that this core might have been further reduced to produce a handaxe
but is more likely a discarded piece. Possible reasons for the discard of this core might be due to
errors while knapping or the unsuitability of the raw material. Three irregular flake scars with
step fractures indicate the former reason and properties of the raw material.
Five handaxes have broken tips (bit end) (Fig. 6: 1, 3 and 4; Fig. 7: 6 and 7). One handaxe
(Fig. 6: 3) has the broken tip which has been retouched and made steep, and presently resembles
a steep edged end scraper. Regardless of the reason behind the breakage of the tip, it is certain
that the tip was retouched to suit some function.

Cleavers
All cleavers were made by forming a predetermined working edge of cleaver blank shaped
by an earlier removal before detaching the black from the core. After producing a blank with
a predetermined working edge, the blank was intentionally modified. Modifications were done
primarily for two reasons - firstly, to achieve the desired shape of the cleaver by reducing the
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Fig. 2 1) Chirki cleaver core method (after Corvinus 1983b); 2) represents slab core
method; 2a, 2b, 2c and 2d represent flat slab, removal of flake 1, removal of
flake 2 and removal of flake 3, respectively; 2e dorsal face and ventral face
of flake 3 (cleaver blank); Black arrows indicate direction of flake removal
volume of the blank and secondly, to remove the striking platform and its relief by thinning
the bulb of percussion.
A majority of the cleavers were made by “Chirki Cleaver Core Method” mentioned by
Gudrun Corvinus (1983: 40-42). In this method a predetermined working edge of the cleaver
was prepared before detaching the blank from the core. For this, a few flakes were detached
and a base which determined the working edge of the cleaver was prepared on the core (Fig. 2:
1a). After detachment (Fig. 2: 1b and 1c), the blank was modified to get desired shape of the
cleaver (Fig. 2: 1d and 1e). The direction of the blow to detach the blank was mostly on the
right side (by facing the dorsal side up).
Apart from the above mentioned method, another cleaver (Fig. 8: 4) was made by the slab
core method (illustrated in Fig. 2: 2). This method is similar to the GBY predetermined cleaver
flake method (Goren-Inbar et al. 2018:371, see Fig. 7.210b) but differs slightly in the knapping
process. In this case, a core (more or less in the form of slab) is taken (as illustrated in Fig. 2: 2a).
The first flake (marked by 1) having direction of the blow to the left of the observer is removed
from the core (Fig. 2: 2b). A negative flake scar (formed on the core after removal of flake 1) is
highlighted in grey. Flake 1 is the core opening flake having a cortical dorsal face. Yellow
shows the negative flake scar formed on the core after removal of the second flake (marked by

84

Pandey et al.

2) having direction of the blow to the right of the observer (Fig. 2: 2c). Flake 2 carries the
remnant of a negative flake scar (formed after the removal of flake 1) shown in grey on the
dorsal face. The negative flake scar formed after the removal of flake 2 determines the cleaver
edge. A third flake (marked by 3) which carries the remnant of negative flake scars of both
flake 1 and 2 is a side flake having direction of the blow to the top of the core (Fig. 2: 2d). This
flake is used as a cleaver blank (Fig. 2: 2e) and is further modified to get the desired shape.
Two previous flake scars (shown in grey and yellow formed after the removal of flake 1
and 2, respectively) intersect with an angle of 180o. < è < 270o. on the dorsal face of the blank.
This cleaver is compared to the GBY cleavers made by intentional modification into a triangular
shearing surface (Goren-Inbar et al. 2018: 371, see Fig. 7.210b), two observations can be made.
Firstly, the maximum thickness of the GBY cleavers is in the middle whereas the maximum
thickness of the Nevasa cleaver is at its butt end. Secondly, the breadth of the previous flake
scar shown in yellow at the dorsal face (Fig. 2: 2d) of the Nevasa cleaver is smaller than the
breadth of the previous flake scar at the distal end of the GBY cleavers made by this method.
All cleavers have slight to moderate abrasion and are slightly weathered. A majority of the
cleavers are in a complete state of preservation while a few are recently damaged. All the cleavers
were made on large flake blanks of basalt.
To analyse the cleavers, different non-metrical attributes are applied:
1. The dorsal side is faced up while the ventral side faces down
2. The proximal end is towards the analyst while the distal end points away.

Fig. 8 Cleavers- Superimposed white lines indicate flake scars. D, LL, RL, V and P
indicate dorsal, ventral, left lateral, right lateral and predetermined flake scars
respectively. White arrows indicate direction of flake removals

85

Adaptations Across Antiquity

Fig. 9 Cleavers- Superimposed white
lines indicate flake scars. D, LL,
RL, V and P indicate dorsal,
ventral, left lateral, right lateral and
predetermined flake scars
respectively. White arrows indicate
direction of flake removals

Fig. 10 1 and 2 represent cleavers. 3 and
4 represent scrapers. Superimposed white lines indicate flake
scars. D, LL, RL, V and P indicate
dorsal, ventral, left lateral, right
lateral and predetermined flake
scars, respectively. White arrows
indicate direction of flake
removals. Black arrow with dotted
line indicates rectangular box
showing close-up image of
retouching on distal end of dorsal
face of scraper (indicated by 3)

3. To better understand the different flake blank types and to identify the direction of the
blow, positions from 1-8 are marked on the periphery of the cleavers starting from the distal
end (Keeping the dorsal side upward) (Sharon 2007; Rapheal 2017).
Through this application, three types of blow directions are noted i.e. End flake, Corner
flake and Side flake. The End flake is determined at 5, the position of the corner flake is
determined at 2, 4, 6 and 8 while the position of the side flake is determined at 3 and 7 (Fig 3).
Out of 12 cleavers, six are made on side flakes with the direction of blow at 3 (the direction
of blow of cleavers are on the left lateral ventral side); two cleavers are made on end flakes with
the position of the direction of blow at 5 while the rest of the flake types are indeterminate.

Secondary Flaking
Secondary flaking are the modifications done on the surface of the cleavers after the cleaver
flake blank is removed from the core. They are done as a part of the reduction sequence of the
cleaver. The analysis shows that secondary reduction was done to achieve thinner sections. A

86

Pandey et al.

total of eight cleavers have preserved secondary flaking at the point or bulb of percussion/
platform area. These small flakes were removed from the left lateral to ventral side facilitating
thinning. This resulted in strengthening the edges of the cleavers and made them symmetrical.
To understand the feature of the cleavers, the number of secondary flaking is counted on
four sides i.e. left lateral dorsal side (LLD), right lateral dorsal side (RLD), left lateral ventral
side (LLV) and right lateral ventral side (RLV). Apart from a count of the secondary flake scars,
the row of flake scars i.e. the generation of flake scars was also documented.
The flake scars on the cleavers show that secondary retouches were done bifacially. The
average number of secondary flake scars counted on both surfaces of the cleavers was 11. The
maximum number of secondary flake scars, with an average of 3.5 flake scars is observed on
the left lateral ventral (LLV) side followed by an average of 3 flake scars on the left lateral
dorsal (LLD) side. The average number of flake scars on the right lateral dorsal (RLD) side is
2.5. The minimum number of secondary flake scars is on the right lateral ventral (RLV) side
with an average of 1.5 flake scars.

Direction of retouch
Two types of secondary flaking on the cleaver edges have been documented. One is where
the cleaver edges which merge on the lateral sides and the other is the where the cleaver edges
form a side. The lateral edges of four cleavers (Fig. 8: 2 and 4; Fig. 9: 2 and 3) have revealed
evidence of merging whereas lateral edges of six cleavers (Fig 8: 1 and 3; Fig. 9: 1 and 3; Fig. 10:
1 and 2) have formed sides. In cases where the edges of the cleavers form a side, retouch is
either from the ventral to dorsal side or from the dorsal to ventral side. The direction is determined
from the place where the flake scar initiates (Raphael 2017).
The initiation of secondary retouches on a particular side i.e. dorsal or ventral, determines
the direction of the flake scar. If the initiation of the flake scar is from the ventral side towards
the dorsal side it is termed as ventral to dorsal. If it is in the opposite direction it is called as
dorsal to ventral.

Shape of lateral sides, butt end and bit end
The shape of the lateral sides determines the shape of the cleaver and the former is
determined by secondary flaking. By analysing the lateral edges, the shape of the cleavers can
be divided into three types i.e. parallel, diverging and converging. Four cleavers have converging
(Fig. 8: 4; Fig. 9: 1 and 3; Fig. 10: 2), three cleavers have diverging (Fig. 8: 2 and 3; Fig. 9: 2) and
three cleavers have parallel lateral edge shape (Fig. 8: 1; Fig. 9: 4; Fig. 10: 1).
The shape of the bit end (working edge) can help define the function of the cleaver. The bit
end of all the cleavers apart from two are without retouch but four cleavers show evidence of
recent damage on the bit end. Out of 11 cleavers, five have transverse (Fig. 8: 4; Fig. 9: 3 and 4;
Fig. 10: 1 and 2) and four have oblique right (Fig. 8: 1 and 2; Fig. 9: 1 and 2), whereas one has
an oblique left bit end shape (Fig. 8: 3).
Only six cleavers have secondary flake scars on the butt end. Out of 11 cleavers, three have
irregular (Fig. 8: 3; Fig. 9: 1; Fig. 10: 2), three have straight (Fig. 9: 3 and 4; Fig. 10: 1), two have
convex (Fig. 8: 1 and 2) and the remaining two have a pointed butt shape (Fig. 8: 4; Fig. 9: 2).

Scrapers
All scrapers in the assemblage are made from basalt flakes apart from one made on a
nodule. Two scrapers made on flakes have cortex of about 20-40% on their dorsal face, while
the one made on the nodule has 75% of its cortex preserved. Most of them have slight to
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moderate abrasion and are slightly weathered. All the scrapers are retouched and in a complete
state of preservation. The average dimensions of scrapers are 10.09 x 6.99 x 3.42 cm.
Two scrapers (Fig. 10: 3 and 4) are made by Chirki Cleaver Core Method. One of them is
an end scraper and the other is an end-cum-side scraper. It seems that these might have been
initially used as cleavers but later modified into scrapers. However, due to the lack of observable
differential patination, this assertion is merely speculative.. The end scraper (Fig. 10: 3) has a
retouched distal end. Retouches on the bit end are unifacial. The shape of the scraper (lateral
sides) is divergent. The shape of the butt end is convex and the bit end is oblique left. The endcum-side scraper (Fig. 10: 4) has highly retouched edges. In this scraper, the bit end is retouched
bifacially. It is difficult to observe patination because of calcrete incrustations. The shape of the
lateral sides is divergent and that of the butt end and the bit end is convex and oblique left,
respectively.

Other Artefacts
Other artefacts include picks, worked nodules, choppers, perforator, points, large cutting
tools, hammer stones and knives (Table 1). Out of eight picks, four are made on cobble blanks
having a cortical surface ranging from 0-60% of the total surface area. All picks have trihedral
points apart from one that has a bilateral point. This particular pick has an intentional notch at
the tip. The average dimensions of the picks are 13.93 x 6.96 x 5.76 cm. All worked nodules are
made from basalt apart from one that’s made from dolerite dyke. Out of four choppers, two
are made from siliceous material while one each is made from basalt and dolerite dyke. All are
in a complete state of preservation and have a cortical surface ranging from 40-60% of the total
surface area. Points are made on cobbles and nodules. The average dimensions of the points
are 9.73 x 5.9 x 3.8 cm. Large cutting tools are made on nodules and slabs. Out of three knives,
two are made on side flakes and one is on a nodule. The average dimensions of the knives are
13.53 x 7.47 x 4 cm.

Discussion and Conclusion
Like Chirki-on-Pravara, Nevasa also represents a typologically and technologically wide
range of artefacts. Artefacts are not only made on flakes but also on cobbles and slabs. Flakes
and cores from Nevasa are made by both prepared and non-prepared methods. Radial flaking
is used to produce prepared flakes. The preferential Levallois core present in the assemblage is
centripetally flaked. Radial flaking and predetermination in the knapping process can been
observed in some of the sites dating back to 1.5 ma (White et al. 2011). Levallois is found along
with the Acheulian as early as 510 ka in East Africa (Tryon et al. 2006; White et al. 2011); and
in the Levant at GBY as early as 750 ka (Goren-Inbar 1992; Goren-Inbar et al. 2000; GorenInbar et al. 2018).
Cleavers and handaxes are the most predominant artefacts of the Acheulian industry made
by using prepared and non-prepared core reduction methods. Large flake blanks detached
employed various methods to make cleavers. The working edge of cleavers from Nevasa are
predetermined before detaching the blank from the core, so further modification of the detached
blank only shapes it but does not determine the cleaver working edge. Cleavers from Chirki
along with cleavers from other sites such as Hunsgi, GBY, Isimila, Yediyapur VI, Ternifine and
Tachenghit show that the percentage of cleavers having a predetermined working edge prior
to the detachment of the cleaver blank are much higher than the cleavers whose edges are
shaped by secondary retouch after the detachment of the cleaver blank (Sharon 2007). Both
Chirki Cleaver Core Method and slab core method provide control over the cleaver blank
dorsal face and working edge. It is observed that both, handaxes (Fig. 6: 3) and cleavers (Fig. 9:
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4) are made using the slab core method but the cleaver blank is predetermined while the handaxe
is unifacially flaked and obtained by secondary retouch of the blank. It is argued that the
concept of predetermination is an integral part of the conceptual scheme of the cleaver (Texier
and Roche 1992). In India, prepared core technology in the Acheulian repertoire is found at
sites such as Isampur in Karnataka (Petraglia et al. 1999, Chirki (Corvinus 1983) and Paisra in
Bihar (Pant and Jayaswal 1991). Prepared core methods such as Kombewa, Levallois, Victoria
West, Chirki Cleaver Core Method and Slab Cores assist control over blank removal and
predetermination of working edge (Texier and Roche 1992; Sharon 2007).
All handaxes are convergent in shape – a concept that existed in the mind of knappers
and can be observed as the result of their learning behaviour (McNabb et al. 2004). The
symmetry of handaxes is a topic often discussed when handaxes are studied (Wynn 1995;
Saragusti et al. 1998, 2005; Machin et al. 2007; Li et al. 2018). Only one handaxe is highly
symmetrical in shape while symmetry in the others exhibit less consistent. Handaxes made on
large flakes have very little or negligible retouching on their ventral face. It can be concluded
that the knapper’s emphasis was to achieve a point rather than symmetry. In terms of
morphology, handaxes are inconsistent in shape. It can be suggested that the overall concept
was to get a convergent shape for the handaxe rather than a standardized final shape.
Prepared core technology allowed knappers to produce desired blanks, but in some cases
naturally available slabs, cobbles and nodules were preferred to make artefacts. In the case of
the handaxe (Fig.7.7), a flat slab was chosen and bifacially flaked to achieve symmetry. Sharon’s
(2007) observation, that despite core preparation technology, flat cobbles and slabs were also
used fits well here.
At Nevasa, the Acheulian industry shows a technologically advanced and a typologically
extensive lithic assemblage. Flakes can be divided into categories such as non-prepared
small and large flakes, prepared flakes and biface shaping and thinning flakes. Cores vary
in size from small to large ones. Determining a premeditated blank by more than one
method such as Kombewa, Chirki Cleaver Core and Slab Core method as well as employing
the bifacial technique exhibit highly technical knapping skills. Such a wide-range of artefact
typology shows that different tools were used to perform specific tasks but some of them
(Handaxes and Large Cutting Tools) can be termed as multi-use tools. Early hominins appear
to have been judicious not only in selecting suitable raw materials, but also modifying artefacts
and reusing them.
The site of Laxmi Nala, one of the localities near Nevasa, has been palaeomagnetically
placed in the Early Pleistocene. Here, two gravels i.e. cross-bedded sandy-pebbly gravel overlain
by horizontally bedded sandy gravel can be observed. The lower most well cemented and
cross-bedded Acheulian tool-bearing gravel has been dated to a minimum of 350 kyr BP using
the Thorium-Uranium series (Atkinson et al. 1990). The black fissured clay which caps the
eroded surface of the lower most cross-bedded gravel shows evidence of reverse magnetism
and has been placed in the Matuyama period with a minimum date of 780 kyr BP (Sangode et
al. 2007). These two dates along with a typo-technological study suggest that the landscape
was occupied by the early hominins during the Early/ Middle Pleistocene. Systematic sampling
and detailed multi-disciplinary studies are further required in this region.
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Abstract
Acheulian sites in the Deccan Volcanic Province (DVP), occupied by early hominins in the
Early and Middle Pleistocene, have been reported from major river basins such as the Godavari,
Pravara, Bhima, Krishna, Tapi, as well as in the Saurashtra region and a few in the Konkan
region. Largely, the Acheulian technology is characterized by large flake-based tools. The
Acheulian artefacts found in the DVP are predominantly made from basalt host rocks and
dolerite dykes, along with siliceous materials, gabbros, and rhyolites on certain occasions; these
raw materials are available in different forms such as boulders, cobbles, pebbles, blocks, slabs,
nodules and corestones. In this study, we have attempted to highlight the minor variations in
raw material exploitation patterns with the help of suitable examples in the region. The study
focuses on the region’s geological formations and early hominin adaptation to local
environments.

Introduction
Throughout antiquity, hominins have developed skills that have helped in adaptation to
various environments. Their actions and quest for survival have been largely controlled by the
geographical conditions. As correctly suggested by Febvre (1932: 315), “Men can never entirely
rid themselves, whatever they do, of the hold their environment has on them. Taking this into
consideration, they utilize their geographical circumstances, more or less, according to what they
are, and take advantage more or less completely of their geographical possibilities”. In this study,
we aim to focus on the Acheulian sites in the Deccan Traps, to try and identify the raw material
exploitation patterns by these early hominins.
The Deccan Traps, also known as the Deccan Volcanic Province (DVP), are a unique
geological unit situated along the western coast of the Indian Subcontinent. Acheulian in the
DVP was reported nearly 90 years after the culture was first reported at Pallavaram, Chennai
in 1863. Earlier studies had regarded basalts as an unsuitable raw material for early hominins,
thus resulting in limited research in this region (Foote 1916a). However, the last seven decades
witnessed a major impetus in investigations leading to discoveries and studies of Acheulian
sites in DVP along major river basins such as Godavari, Pravara, Bhima, and Krishna, among
Joglekar et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 93-112, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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others (for review refer- Deo and Joglekar 2021). Most of these sites belong to the Middle
Pleistocene, while a few are from the Early Pleistocene. Although geologically, this region is
homogeneous, minor variations can be observed within the rock formations. The early hominins
in certain cases seem to have identified these differences and exploited the raw materials in a
way to cater their needs. The igneous rocks have been used by early hominins in the old world
and a brief overview of such sites will be given here.

Basalt and the Earliest Stone Tools
Globally, early hominins exploited numerous locally available varieties of rocks to craft
their tools. Those in Africa were known to primarily use varieties of igneous rocks, quartz,
quartzite, and sandstones, whereas the European Acheulian artefacts were made from locally
available flint, quartzite, and a variety of fine-grained siliceous materials. In Asia, the artefacts
were made from basalts, dolerites, limestones, quartzite, sandstones, granites and siliceous
materials among others. In the ensuing sections, we briefly discuss some of the earliest dated
stone tool yielding sites, where basalt and varieties of igneous rocks are the chief raw material.
Basalt is a generic term assigned to a fine-grained, dark-coloured, basic, extrusive igneous
rock, composed primarily of plagioclase and pyroxenes, rich in iron and magnesium, along
with minor amounts of glass. However, mineralogical variations are often seen within a single
lava flow depending on the rate of cooling, gaseous content and depth of source magma. The
DVP are composed of tholeiitic basalts, characterized by augite, hypersthenes, and olivine as
mafic minerals. Alkali basalts, commonly found in eastern Africa, the United States and Iceland,
are dominated by minerals such as nepheline and leucite. Such mineralogical variations played
a particularly important role in the selection of raw materials used in the preparation of Acheulian
tools (Sharon 2007).
Recent strides made in the field of human evolution and technological advances have
shed light on the earliest hominid cultures. One such paper on the 3.3 Myr stone tools from the
Lomekwi 3 site, West Turkana region of Kenya was recently published by Harmand et al.
(2015). These tools comprise cores, flakes, potential anvils, precursors, worked cobbles, split
cobbles and a few indeterminate fragments. Locally available basalts, phonolites, and trachyphonolite were exploited for the production of these artefacts. These are probably a result of
core reduction and/or battering activities. These artefacts were possibly utilized as anvils and/
or cores to produce flakes and/or as pounding implements. This technology overall suggests a
Pre-Oldowan stage.
Prior to the Lomekwi 3 discovery, the earliest dated sites, reported from eastern Africa
belonged to the Late Pliocene. A majority of those sites bear Oldowan artefacts. Oldowan tool
makers exploited the locally available raw materials including igneous rocks such as basalts,
trachytes and rhyolites. Such Oldowan artefacts have been excavated from numerous sites
including Gona, Bouri and Hadar (main Afar rift of Ethiopia) (Kimbel et al. 1996; Semaw et al.
1997; Asfaw et al. 1999; de Heinzelin et al. 1999, 2000; Semaw 2000, 2006; Semaw et al. 2003),
Omo (southern part of the Ethiopian rift) (Merrick et al. 1973; Chavaillon 1976; Merrick and
Merrick 1976; Howell et al. 1987), and Lokalalei, (West Turkana, northern Kenya) (Kibunjia et
al. 1992; Kibunjia 1994; Roche et al. 1999).
The Konso site in Ethiopia (1.75 Myr) (Beyene et al. 2013), and Kokiselei, west of Lake
Turkana in Kenya (1.76 Myr) (Lepre et al. 2011) have yielded some of world’s earliest Acheulian
artefacts, a majority of which have been made from igneous rocks. Both, the Oldowan and
earliest Acheulian artefacts have been reported from a few sites around the west of Lake Turkana.

94

Joglekar et al.

Kuman (1998 and references therein) reported and compiled the data for the oldest sites in
South Africa. Jones (1979, 1980, 1981, 1994) carried out pioneering experimental and
technological works on the Lower Palaeolithic tools from the Olduvai Gorge. Raw materials
and lithic technology from Africa were studied with a special focus on basalts (Clark 1980).
Stiles (1991, 1998) tried to understand early hominin behaviour on the basis of exploitation of
raw materials.
The site of Dmanisi, Georgian Caucasus region, Europe, yielded evidence of early hominin
habitation dating back to 1.85–1.78 Myr. The assemblage comprised flakes, cores and choppers
made from varieties of igneous rocks, along with faunal and hominin fossil remains (Ferring et
al. 2011).
Ubeidiya, Northern Jordan Rift, Israel is another such site which has been dated to 1.4
Myr (Bar-Yosef 1989; Bar-Yosef and Goren-Inbar 1993). Gesher Benot Ya’aqov is one of the
most well-studied Acheulian sites in Israel that has yielded abundant Acheulian artefacts made
from basalts and animal fossils and has been dated to >750 Kyr (Goren-Inbar et al. 2000). At
this site, bifacially trimmed pebbles and cleavers made of flakes from lumps of lava via blockon-block technique (Stekelis 1960) have been retrieved. Among other works in Israel, decent
efforts have been made to carry out some experimental knapping and mapping of basaltic
raw materials (Goren-Inbar et al. 1986; Madsen and Goren-Inbar 2004; Sharon 2000, 2007).
Keeley (1980) published a book on the uses of stone tools based on experimental work. Early
hominins exploited a diversity of raw materials, each with its specific character. These studies
thus justify the idea that raw materials governed the production of large flakes for the
manufacture of Acheulian artefacts; Sharon (2008) performed extensive work regarding use of
different raw materials and their corresponding impacts.

Acheulian Studies in the DVP
Acheulian studies in the DVP commenced with the discovery of artefacts at the site of
Gangawadi on the banks of Godavari River in the Nasik district of Maharashtra (Sankalia
1952). This discovery was followed by numerous other examinations in various river valleys: 1)
Godavari and Pravara Basins were explored and examined for key Acheulian sites of Gangapur
(Sankalia 1952; Joshi et al. 1966; Kumar 1985, 1989; Gohil et al. 2015; Rapheal et al. 2015;
Chimote et al. 2018; Deo et al. 2018), Laxmi Nala, Nevasa, and Chirki-on-Pravara (Sankalia
1956, 1964; Ansari and Pappu 1975; Ansari et al. 1977; Corvinus 1981, 1983 and references
therein; Mishra 1995; Sangode et al. 2007; Sambhi et al. 2018), among others; 2) Bori and
Morgaon sites, along with few other localities in the Bhima Basin (Kale et al. 1986a; Korisettar
et al. 1989; IAR 1988–89: 64; Kale et al. 1993; Horn et al. 1993; Mishra et al. 1995; Chen et al.
2003; Sangode et al. 2007; Mishra et al. 2009; Petraglia 2011; Westaway et al. 2011; Deo and
Rajaguru 2014; Westgate et al. 2014; Kshirsagar et al. 2014; Westgate and Pearce 2017; Jangra
et al. 2018; Baptista 2020); 3) The Krishna Basin earlier yielded meagre Acheulian records
(Pappu 1974; Kale et al. 1986b; Kulkarni et al. 2008; Joglekar et al. 2011; Salunke et al. 2013;
Joglekar and Deo 2017b), however, recent studies have led to the discovery of Acheulian localities
such as Menavali, Bavdhan nala, and sites in the Urmodi River Basin, which have been
thoroughly reported and documented (Joglekar and Deo 2015; Joglekar et al. 2016; Joglekar
2016; Joglekar and Deo 2017a; Joglekar 2018, 2019); 4) A few Acheulian sites such as Pedambe,
Wakoli, Parale, Turmbhe, Rajvadi, Kamble, Susrondi, and sites in the Tansa valley in the Konkan
region have also yielded artefacts made from a variety of raw materials (IAR, 1969–70: 23–24;
IAR, 1970–71:22; IAR, 1992–93:73; Sharma 1996; Marathe 2006); 5) Certain localities in Tapi
Basin, such as Manegaon, have also yielded Acheulian artefacts, however they lack detailed
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studies (IAR 1959–60: 34; IAR 1960–61: 26; IAR 1961–62: 32; IAR 1964–65: 26; IAR 1965–66:
27–30; IAR 1969–70: 23; Bopardikar 1970; Sali 1974-75); moreover, Saurashtra and Kachchh
regions in Gujarat have also recorded a few occurrences at sites such as Samadhiala, Madhuban,
Umrethi Dam site, and a few in the Hiran Valley (Ansari and Pappu 1970-71; Chakrabarti
1978, 1983, 1992, 1995; IAR 1962–63: 8; IAR 1976–77: 15; Marathe 1977, 1981). Owing to the
geographical constraints, and inaccessibility of the previously collected lithics, Tapi Basin and
Saurashtra region have been excluded from the current study.
The above discussed sites have yielded Acheulian artefacts made from locally available
varieties of basalt, doleritic dykes, siliceous materials, and occasionally rhyolites and quartzite
which were acquired from the neighbouring regions. In this study, we have attempted to
comprehensively examine the raw material exploitation patterns by early hominins of the
Godavari-Pravara, Bhima, and Krishna Basins and a few sites in the Konkan region.

Geographic Setting of the Study Area
The Western Deccan Upland (16 – 20° N ; 74 – 76° E), an erosional rocky terrain along the
western margins of the Indian subcontinent, traverses western and southern-central Maharashtra
and north western Karnataka. This region experiences summer monsoon rainfalls between
June and September. Largely, the region is semi-arid, with an annual rainfall varying between
400 and 1000 mm; dry deciduous to thorny and scrub forests are common in this region. The
Uplands have an average elevation of approximately 500 m above mean sea level (amsl). The
Cretaceous-Eocene Deccan Traps have been uncomformably emplaced over basements
comprising Precambrian and Cambrian metamorphic rocks such as gneisses, schists, and
quartzites. DVP is drained by the easterly flowing Godavari, Bhima, and Krishna Rivers and
their tributaries. These rivers, with their catchments in the Western Ghats, have an average
rainfall of >3000 mm per annum. The main water divides separating Godavari, Bhima, and
Krishna Rivers and their tributaries have developed denudational surfaces that have elevations
of 1000 m, 800 m, 600–700 m and 400–500 m AMSL, respectively (Kale and Rajaguru 1987).
The higher elevations in the Western Ghats are occasionally capped by laterites. Doleritic dykes
can be commonly seen intruding the lava flows, particularly in the Tapi, Godavari, Pravara,
Ghod Basins and parts of north Konkan that have yielded artefacts made from doleritic materials
at a few sites (Fig.1).

Observations
Previous research proposed that early hominins avoided the Deccan Traps due to
unavailability of profitable raw material. Later, Mishra (1982, 1986) argued that because of
high weathering rates of basalts, possibly fewer artefacts were preserved. Contrary to these
claims, several evidence of early hominin habitations have been documented from the Deccan
Upland.

Godavari-Pravara Basin
The Godavari River that originates in Trambakeshwar drains the major districts of Nasik,
Igatpuri, Yeola and Niphad before passing into Ahmednagar. The Godavari river system has a
total catchment area of 312,812 sq. km, accounting for ten percent of the total geographic area
of the country. The Pravara is a major tributary of the Godavari River that occupies the basins
of Ahmednagar in Maharashtra. The study sites from these two basins are located in Nasik
and Ahmednagar districts.
Regionally, the Godavari Basin is a pahoehoe country with intermittent AA flows. The
basalts here are compact, dense, hard, fine to medium grained, and phyric. The vesicular and
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Fig. 1 A) Location of dolerite dyke intrusions within the Deccan Trap region B) location
of key Acheulian sites in the region (1-Gangapur, 2-Nevasa, 3-Chirki-onPravara, 4-Bori, 5-Morgaon, 6-Yedurwadi and sites in the Hiranyakeshi Basin,
7-Sites in the Upper Krishna Basin in Satara district, 8-Pedambe, 9-Susrondi
amygdaloidal varieties of basalt form the major rock types of the AA flows. On Moho’s hardness
scale, basalt in general records a hardness value of six; however, that of the vesicular and
amygdaloidal varieties has been reported to be lower than six. In addition to basalts, tuffs and
red bole horizons are also seen in this region. Extensive mechanical weathering of the basalts
has resulted in exfoliation resulting in corestones, which early hominins used for detaching
large flakes. Doleritic dykes trending NE-SW and NW-SE can be seen intruding the basaltic
host rock at various locations (Corvinus 1969). The geology of the Pravara Basin is comparable
to that of the Godavari river system.
The sites of Nevasa, Chirki-on-Pravara, Baku Pimpalgaon, Barot garden and Hathi well
from the Pravara Basin have yielded Acheulian artefacts made from locally available basalts
that had been exposed as a result of bedrock weathering and fluvial activity, the dolerites from
the intrusive dyke and the siliceous nodules. Artefacts were made using cobbles and flakes,
with the later dominating. The large flakes were detached from large (>20 cm) and giant cores
(>25 cm). The basalt corestones, a result of exfoliation (type of mechanical weathering), were
easily available for the production of large flakes. These corestones of basalt along with boulders,
cobbles and pebbles was the most dominant source of raw material. Apart from these, dolerite
dyke blocks and slabs were also exploited to make Large Cutting Tools (LCTs). Chirki-onPravara has also yielded fossilized wood pieces, indicating the potential use of wood for making
tools (Corvinus 1971). Corvinus (1981, 1983) conducted a comprehensive documentation of
the geomorphic features and typo-technological features of artefacts. As compared to other
regions in the Deccan Trap, the exploitation of siliceous material to make Acheulian artefacts
via modification of the siliceous nodules is unique to the Lower Pravara Basin. These nodules
are easily available in this region as part of the channel gravel and within the palaeo-gravel
bars (Fig.2).
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Fig. 2 Siliceous material source and artefacts from Nevasa
Given the dominance of compact vesicular basalt, the Gangapur site yielded artefacts
exclusively made from them. Except cores and worked nodules, all the artefacts from Gangapur
are flake based. Although the Gangapur localities have not yielded giant cores (>25 cm), the
presence of large flakes in the assemblage confirms the exploitation of such cores. Weathering
patterns of basalts near Gangapur have resulted in two forms of raw materials, hard corestones
under slight weathering conditions and brittle blocks under highly weathered conditions. The
raw material in the form of hard corestones, boulders and cobbles of basalt can be seen capping
the bedrock; whereas the artefacts were collected from the capping gravelly sediments (Fig.3).
Potential Post-Acheulian erosion in the Late-Middle to Early-Late Pleistocene has exposed the
dolerite dyke that can be seen diverging at multiple locations near the site of Gangapur. This
implies that these were unavailable during the period of Acheulian activity (Deo et al. 2018).

Bhima Basin
The Bhima (major tributary of Krishna River) River Basin can be broadly classified as
Upper Bhima Basin and Lower Bhima Basin. The Upper Bhima Basin traverses the districts of
Pune, Satara, Sangli, and Ahmednagar among others in Maharashtra. The basin has a total
catchment area of 44,335 sq. km. In this study, we have focused on the Bori and Morgaon sites
from Pune district.
The basin is predominantly made of multiple AA and Pahoehoe basaltic lava flows, of
uniform chemical compositions, comprising chiefly of compact basalts, vesicular and
amygdaloidal basalts. The flows display a gentle slope and an average thickness of 40 m. The
basalts are grey-dark grey in colour and possess fine-grained porphyritic texture. The basalts
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Fig. 3 Basalt corestones, boulders and cobbles and artefacts at Gangapur
are hard and compact rocks with an average specific gravity of 2.9. On the Moho’s hardness
scale, basalts have a hardness of six; however, vesicular and amygdaloidal basalts show lowered
hardness. In addition to these rock types, ash beds, breccias, and tuff can also be seen in the
region. Moreover, numerous dolerite dykes trending NW-SE and NE-SW have been reported
intruding the region around the site of Bori within a three kilometre radius in the Kukdi River
Basin, a tributary of Ghod River (Jangra et al. 2018).
A dolerite dyke lies exposed downstream and upstream of the site; the doleritic artefacts at
Bori imply that the raw material was exploited ex-situ. The absence of debitage of dolerite
dyke material in the assemblage suggests that the finished tools such as picks and handaxes
were most probably shaped near the source of raw materials and carried to the site for use
(Jangra et al. 2018). In contrast, we find waste flakes and chips of basalt along with finished
handaxes, cleavers, scrapers and cores from the site. The small flakes, which are by-products of
biface manufacturing, along with finished tools of compact vesicular basalt imply that these
tools were shaped at the site. Although the site has not yielded giant cores, the site has yielded
fluvially derived unmodified basalt cobbles (Fig.4), substantiating the source for large flake
detachment. The selection and utilisation patterns of these two forms of raw material can be
distinctly observed at the site of Bori. This highlights selective behaviour in early hominins as
far as adaptation to the local conditions is concerned.
Morgaon is a well-known Acheulian site situated on the left bank of the Karha River, a
tributary of the Nira River, one of the major affluents of the Bhima River (Mishra et al. 2009).
The Karha basin does not have any exposed dolerite dykes, thus asserting its unavailability as
a raw material. Corestones (3–45 cm) of compact vesicular basalt are found in abundance at
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Fig. 4 Fluvially derived unmodified basalt cobbles at Bori
and around the Morgaon site. Early hominins exploited the exfoliated corestones to detach
large flakes (Fig.5). The lithic assemblage has been collected over the years from various
localities at Morgaon. Although statistical details are yet to be published, this study discusses a
few general observations. Cobble opening flake i.e. éclat entame, one of the major giant core
methods, in addition to techniques like Kombewa and bifacial core reduction method can be
seen applied at this site. The majority of large flakes have been detached from the corestones of
approximately 20–30 cm size. These large flakes have been minimally retouched and have
retained high percentage of their cortical surface. Sharp edged flakes with cortex were used
with limited secondary retouching. Smaller sized (5-15 cm) corestones were possibly used as
hammers. Previous studies have suggested a semi-primary context of the artefacts (Mishra et
al. 2009). In the absence of dolerite dykes and siliceous nodules, easily available corestones
were smartly exploited by early hominins to suffice their needs.

Krishna Basin
With a total catchment area of 17971.92 sq. km, the Upper Krishna Basin traverses the
districts of Satara, Sangli, and Kolhapur in Maharashtra and Belgavi district in Karnataka.
Except Yedurwadi (Belgavi district) and sites in the Hiranyakeshi basin (Kolhapur district), the
other sites are located in the Satara district. The stratigraphic succession in the basin comprises
of Deccan basaltic flows, laterites and recent alluvium. Two types of basaltic varieties can be
seen in the region: the massive compact basaltic flows occupying the lower parts of the basin
and the vesicular basalts occupying the upper parts. The basalts here are compact, dense,
coarse to fine grained porphyry rocks of greenish-dark grey colour. The vesicular basalts are
softer than the compact basalts, a feature thoroughly made use of by early hominins for the
preparation of artefacts.
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Fig. 5 Exfoliated corestones and large core at Morgaon
The Upper Krishna Basin (the site of Menavali, localities in the Bavdhan nala, sites in the
Urmodi River Basin) in the Satara district has yielded artefacts made on large flakes detached
from tabular blocks, boulders and corestones of basalt (Figs. 6 and 7) (Joglekar 2016, 2018,
2019). Although coarse to fine grained basalts have been exploited, medium grained basalts
seem to have been preferred. In addition, giant cores were also reported near the sites. The
assemblages are dominated by large cleaver flakes and other large flakes which are bulky and
minimally trimmed. The high amounts of large sized flakes confirm the exploitation of giant
cores. Artefacts made on cobble and pebble blanks are a rarity in these assemblages. Owing to
the unavailability of large-sized clasts of siliceous materials in this region, these could not be
exploited by early hominins. Due to fluvial sorting, minor amounts of small flakes could be
collected.
Artefacts made from fluvially derived pebbles/cobbles (Fig. 8) and flake blanks and a
single quartzite hammer stone were retrieved from Yedurwadi. The small flake assemblages
from Yedurwadi include bifacially trimmed, shaped, and rough-out flakes, implying that the
refinement of the finished handaxes, picks, and cleavers was accomplished at the site. The site
has not yielded any giant cores. The Acheulian artefacts at Yedurwadi portray an advanced
stage with high percentage of secondary flaking and employment of prepared core techniques
such as discoidal cores made on cobbles that were procured from the fluvial gravel deposits.
This displays the variations between the exploitation types of raw material clasts within
the Upper Krishna Basin in diverse environmental and topographical settings (Joglekar and
Deo 2019).
Hiranyakeshi Basin yielded flakes made from locally available basalts and quartzites
(Joglekar and Deo 2017b). The flakes can be seen detached from the basalt corestones and
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Fig. 6 Exfoliated corestones and core at Atit 2
locally available cobbles/boulders of quartzites. Large flake-based artefacts were preferred over
artefacts made from cobble/pebble blanks in the Hiranyakeshi basin.

Konkan region
The Konkan region has so far provided meagre evidence of Acheulian culture; yet, a few
sites including Pedambe from Raigad district and Susrondi from Ratnagiri district have produced
convincing Acheulian artefacts.

Fig. 7 Boulders, blocks and core at Bavdhan nala
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Fig. 8 Artefacts made on river worn pebbles at Yedurwadi
The Deccan lava flows in the Raigad district occur as long and narrow fissures, spread
extensively across in a horizontal manner. Each flow has an average thickness of about 25
metres. Additionally, the northern part of Raigad district reports intrusions of numerous dolerite
dykes. Interestingly, these regions are devoid of quartzite and quartzitic sandstones as per
various maps of Geological Survey of India. The lava flows in the Ratnagiri district are dominated
by AA flows, with Pahoehoe occurring at few places. Compact basalts and vesicular and
amygdaloidal basalts form the primary rock types in these regions. Laterites and bauxites can
be seen capping the basaltic host rocks in the entire region. The regions report high degrees of
rock weathering owing to humid climatic conditions.
Earlier studies have suggested that the Pedambe site was a factory site from where artefacts
such as handaxes, scrapers, flakes and cores have been collected from an ephemeral stream
bed. It was claimed that the artefacts were made from quartzite and quartzitic sandstone (IAR
1992–93: 73). Recent re-examinations have revised these claims and confirmed that these
artefacts were made from locally available compact vesicular basalts and gabbros (Fig.9), rather
than the metamorphic or sedimentary rocks as suggested previously. Erosion by the stream
over the years has now exposed the colluvium deposit comprising of artefacts along with
unmodified sub-angular and sub-rounded clasts of compact vesicular basalt and gabbro. It is
highly possible that the weathered gabbros were previously misinterpreted as quartzites and
quartzitic sandstones due to its layered weathering pattern. The site was possibly occupied by
early hominins during the dry phase of the Late Middle Pleistocene.
The laterite karst cave at Susrondi in Ratnagiri district, two kilometres from the presentday shore, yielded Late Acheulian artefacts made from rhyolite (Marathe 2006). The Acheulian
artefacts occur in reddish clay, capped by lateritic rubble. The rhyolite is neither naturally
available in the cave nor is present in the vicinity. Thus, it is clear that the early hominins did
not produce the artefacts in the cave, but rather brought them from some distant source. The
suitable location near the ephemeral stream might have attracted early hominins that occupied
this cave probably during the Late Middle Pleistocene.

Discussion and Summary
Early hominins were known to have inhabited the Deccan Traps of India in the late Early
and Middle Pleistocene. They predominantly exploited the locally available raw material to
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Fig. 9 A large core of gabbro from Pedambe
make artefacts, while in certain cases the raw materials were acquired from distant places.
Studies in the Deccan upland region suggest that early hominins responded relatively similarly
to the sub-humid and semi-arid environments with minor variations in resource exploitation
pattern (Deo and Joglekar 2021).
Our observations from the study suggest that, when available, the doleritic and compact
vesicular basaltic host rocks were the preferred raw materials for preparation of artefacts. Doleritic
intrusions are absent in the south-western parts of Maharashtra (see Fig.1), hence the sites in
the Krishna Basin display Acheulian artefacts made exclusively from compact vesicular varieties
of basalts. The discovery of quartzite hammer stone at Yedurwadi, and basaltic and quartzitic
artefacts at the Hiranyakeshi Basin sites substantiate the fact that when available, early hominins
selected raw materials harder than basalt. Siliceous materials of the Lower Pravara Basin,
available in the form of cobbles and pebbles, can be seen exploited by early hominins.
Interestingly, this region reports a high preference for finished tools made on basaltic cobbles
apart from the usual large flake based tools. This highlights the selection of the locally available
non-flake large sized (>10 cm) clasts to make tools. The variability within the Acheulian artefact
production emphasizes a range of strategies employed by early hominins for raw material
procurement and preparation. The possibility of a difference in age leading to this variability
might be an attributing factor, and hence cannot be ruled out without further investigations.
The Godavari, Pravara, and Kukdi sites on basaltic terrains, along with doleritic intrusions,
exhibit mechanical weathering in the form of exfoliation. Although the Krishna Basin is devoid
of dolerite dykes, it displays exfoliation of basaltic host rocks and artefacts made exploiting
these corestones. Early hominins exploited the raw materials in the DVP by employing typical
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large flake production methods such as giant core reduction, bifacial core reduction, sliced
slab, kombewa, and opening flake suitable for local raw material form.
Our observations from this study can be briefly summarized as follows:
1. Large flakes of basalt and considerably thin cleavers made using fairly advanced
techniques dominate the Gangapur site. Locally available corestones, cobbles and blocks
were exploited for large flake detachment. The assemblage of the site is devoid of large
and giant cores whereas tools made from cobbles are found in negligible amounts.
2. The Lower Pravara Basin exhibits flakes/artefacts detached from corestones, boulders,
blocks, cobbles and slabs of basalts, dolerites and siliceous material; Chirki-on-Pravara
has yielded large and giant cores of basalt. Basalts were preferred over other materials
owing to their hardness and easy availability. Large flake based tools and core tools have
been reported from the assemblage, with the former displaying dominance. Moreover,
debitage is present in minor quantities. The assemblages also comprise thick and thin
cleavers. Overall, the assemblages suggest a possible Early and Late Acheulian phases.
3. The Bori assemblage is dominated by compact vesicular basalt tools and debitage.
Finished tools made from dolerite also form part of the assemblage, while its debitage is
absent. Presence of basalt debitage confirms on-site tool production, whereas, absence
of that for dolerite indicates the import of such tools. Flake and core tools have been
reported from the assemblage, with dominance of the former. The assemblage lacks
large and giant cores.
4. The Karha Basin has corestones of compact vesicular basalt as the prime source of raw
material. Morgaon has produced giant and large cores. Large opening flakes and LCTs
on cortical flakes have been recorded in substantial quantities. The assemblage also
comprises large flakes and medium to small sized debitage. In contrast, artefacts made
from fluvially derived cobbles and pebbles account for negligible amounts.
5. The Upper Krishna Basin sites (Menavali, Bavdhan Nala, Urmodi River, and Nisre)
have yielded artefacts made on large flakes of compact vesicular basalt. The site has
also produced giant and large cores and cleaver flakes with minimal secondary flaking.
The corestones, boulders, blocks, and slabs in the region, rather than fluvially derived
rounded cobbles and pebbles were exploited for large flake production. The sites are
devoid of core tools and LCTs fashioned on cobbles.
6. Yedurwadi has artefacts prominently made from compact basalt, in addition to one
hammerstone made from quartzite. Flake based tools are seen dominating the site’s
assemblage, yet it also comprises of a few core tools such as core-cum-choppers, and
fluvially derived cobbles and pebbles exploited for flake detachments. The presence of
debitage along with finished tools suggests on-site final trimming of the tools.
7. Sites in the Hiranyakeshi Basin have yielded artefacts made from compact vesicular
basalts and quartzites; these raw materials are locally available in the form of corestones,
boulders, cobbles, and blocks. The assemblage predominantly comprises large flakes
with minor quantities of core tools.
8. Pedambe has reported a majority of artefacts made from the locally available compact
vesicular basalt, and a few made from gabbro, which was earlier misinterpreted as
sandstone or quartzite.
9. The Susrondi cave site has produced artefacts made from rhyolite, sources of which are
yet to be determined. Flake based artefacts dominate this assemblage.
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It can be broadly said that the compact vesicular basalts of the DVP, reported in various
forms such as corestones, blocks, boulders, slabs, cobbles and pebbles, were extensively exploited
by early hominins. Dolerite dykes exposed in the Lower Pravara and Kukdi Basins have
been extensively exploited by early hominins to make tools. Furthermore, siliceous materials,
gabbros and rhyolites have also been used to certain extent. Although, large flakes are the
preferred blank type for tool making, tools at certain sites can be seen made from fluvially
derived cobbles and pebbles. Rounded compact vesicular basalt seems to have been preferred
as a hammer stone.
Although extensive research on Acheulian has been carried out in the DVP, further studies
need to be undertaken in the understudied areas such as North and South Maharashtra,
Konkan, Marathawada, and Vidarbha to substantiate the results derived for basaltic artefacts.
Moreover, the Tapi Basin and Saurashtra region of Gujarat need to be re-investigated to
contextualise the Acheulian artefacts under proper geomorphic units and identify the raw
material provenance and management patterns. The investigations in these regions will greatly
help understand the total extent of the Acheulian culture in the DVP. In addition, further
petrographic analyses of raw materials used in different river basins will surely help to better
understand the micro variations in the exploitation patterns by early hominins.
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Abstract
Palaeolithic cultures in the Kaladgi region, specifically in the Ghataprabha and Malaprabha
River Basins, have been a topic of academic pursuit ever since their mid-19th century discovery.
Palaeolithic investigations over the years have provided insights into site distribution, artefact
typology and technology, and transitions therein, raw material exploitation patterns, adaptation
strategies, geomorphology and site context, palaeoenvironment, etc. The excavated site of
Anagwadi on the R. Ghataprabha is considered an important type-site that represents the
Lower Palaeolithic, particularly the Acheulian culture, in this region. The excavations addressed
concerns related to site-context, cultural typo-technology, the vertical distribution of artefacts,
raw material, etc. Subsequent and more recent investigations have laid greater emphasis on
geomorphological and palaeoenvironmental aspects of the site. By employing artefact integrity
studies on a sample of the artefacts collected during the 1965 excavation against the backdrop
of recent palaeoenvironmental studies, the present communication presents a fresh perspective
on the processes responsible for the formation of the Acheulian channel gravel site of Anagwadi.

Introduction
The plausibility of early hominin presence and the existence of palaeolithic sites in the
Upper Reaches of the Krishna Basin, especially around the valleys of its main southerly
tributaries – the Ghataprabha and Malaprabha have been known since the days of Robert
Bruce Foote’s initial geological surveys in the region (Foote 1876). Though many sites were
reported from the Malaprabha Valley, sites on the Ghataprabha seemed to have escaped notice.
Investigations commencing in the 1950s and 1960s (Sankalia 1956; Banerjee 1957), and
continuing for more than half a century since (Pappu 1966, 1974; Pappu and Deo 1994), have
reported a large number of Lower, Middle and Upper Palaeolithic sites or multicultural sites
having various combinations and permutations of these cultures (see Chatterjee and Deo in
this volume). These sites were mainly located in the Ghataprabha Basin, especially near its
lower reaches around the town of Bagalkot, Karnataka. These studies provided ample evidence
to suggest that raw material availability and the physical environment of the Ghataprabha
Basin would have provided an ideal backdrop for occupation during palaeolithic times (Pappu
1966, 1974, 1984, 1985a and b, 2001; Pappu and Rajaguru 1979; Deo 1991; Pappu and Deo
1994; Deo et al. 2018a, 2018b; Baptista et al. 2018; Baptista 2020).
Key among the sites reported was the now well known locality of Anagwadi (Sankalia
1974). Explorations in 1964 (Pappu 1966, 1974) at localities around the Anagwadi village,
namely the Anagwadi Nala, Kovalli Hill, Sindgi (on the left bank of the Ghataprabha) and
Andre Baptista and Sushama G. Deo 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and
Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
Monograph No.10, pp. 113-127, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 General view of the Artefact bearing cemented channel gravel conglomerate in
the Anagwadi Nala
Yedihalli (on its right bank), yielded a total of 370 artefacts (168 were recovered in situ) and led
to the discovery of an Acheulian tool-bearing channel gravel conglomerate site (GPS - 16°14’21.1"
N; 75°36’54.18" E) that lay exposed on the dry bed of the Anagwadi Nala (Fig. 1), a feeder of
the River Ghataprabha located on its left bank, about half a kilometre from the main river.

Anagwadi Excavations
In 1965, R.S. Pappu undertook excavations in the Anagwadi Nala where ten trenches
were laid in the channel gravel conglomerate. The key results of the excavation are summarised
below:
1. Artefacts: A total of 213 artefacts were recorded embedded in the conglomerate,
irregularly distributed across an average thickness of 0.45 to 0.62 m. These artefacts
were primarily made on locally sourced fine-grained quartzites available in the form of
water-worn cobbles and pebbles. Given the similar context and raw material
homogeneity, the artefacts were all in a similar state of preservation.
2. Typo-Technology: The artefacts throughout the half-meter profile were typologically
and technologically identical with no observable cultural advancement throughout the
profile. The tools were ascribed to the Lower Palaeolithic, specifically a technological
stage bearing affinity to the Middle Acheulian in Europe. The assemblage comprised of
typical elements characterised by the Acheulian tradition and included choppers (n=33),
scrapers (n=12), handaxes (n=27), cleavers (n=13), discoids (n=9), flakes (n=28), cores
(n=61) and debris (n=30). Pappu’s (1966) analysis concluded that block-on-block, stone
hammer and cylinder hammer techniques were used. There was a limited presence of
prepared core technology while the Clactonian technique was primarily employed to
detach flakes from cobbles, boulders and blocks.
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3. Stratigraphy: The 0.5 m thick artefact-bearing pebbly conglomerate was supported
by a mixture of silt and sand, and bound in a ferruginous matrix. This horizon rests on
a 1 – 1.5 m thick detrital laterite base and is overlain by a 3 m thick dark silt and 1.5 m
of re-deposited gravel, respectively.
4. Site Context: The presence of cores (28.6% of the assemblage) and debitage along
with finished artefacts in the cemented channel gravel conglomerate was indicative of
hominin activity at the site itself. In addition, the relative freshness of the artefacts
indicated a lack of transportation as a result of fluvial activity. It was for these reasons
that the site was demarcated as an ‘open-air semi-primary occupation’ site where
favourable environmental conditions during the Lower Palaeolithic and raw material
availability would have prompted groups of hunter-gatherers to occupy the quartzite
foothills along the banks of the River Ghataprabha (Pappu 2001).
Though Pappu’s initial work (1966) mentions the presence of a single ‘giant core’ (>25 cm)
embedded in the conglomerate and in close proximity to the excavation site, the importance
and implications of this specimen to bolster Pappu’s assertion of the site’s open-air semi-primary
nature were overlooked. This oversight was perhaps a result of the rare occurrences of such
large cores in the archaeological record (Sharon 2007), and the fact that the parameters of the
same were not defined at the time.

Giant Cores from Anagwadi
During surveys conducted between 2014 and 2018, Deo and team discovered another
‘giant core’ in close proximity to the one previously reported by Pappu (Fig. 2) (Deo et al.
2018b). Both giant cores (n=2) were derived from the locally available pinkish quartzite blocks
(located at a geodesic distance of 1.5 km from the site). The two giant cores found in situ,
embedded in the cemented conglomerate and partially exposed on the surface are misfit, as
others natural cobble-pebble clasts of the conglomerate are fairly rolled. With three large flake
scars and multiple smaller flake scars around its edges (probably accidental), Giant Core 1 (32
x 29 x 22 cm) (Fig. 3A, B and C) was classified as a core-cum-anvil due to the presence of a flat
surface, pitting marks, and evidence of hard hammer technique on its surface. Giant Core 2
(35 x 32 x 28 cm) (Fig. 4A, B and C) has a total of 10 large and medium-sized flake scars. With

Fig. 2 Giant Cores (in situ) from the channel gravel conglomerate, Anagwadi (after
Baptista et al.2018
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Fig. 3A Marks of pitting observed on giant core no. 1 (giant core-cum-anvil)
Fig. 3B Largest flake scar observed on giant core no. 1
Fig. 3C Cortical surface preserved on giant core no. 1
Fig. 4A Giant core no. 2 with conglomerate
Fig. 4B Largest primary flake scar on giant core no. 2
Fig. 4C Patterns of intensive flaking observed on giant core no. 2
a substantial amount of the cortical surface still present on both cores, it is evidence that they
were subjected to minimal flaking (for a further reading of these giant cores, please refer to
Deo et al. 2018b). Cobble/boulder opening flakes i.e., éclat entame flakes (>10 cm) were detached
from these cores indicating a reduction sequence of the Large Flake Acheulian (LFA) tradition
(Sharon 2007, 2010). Combined with the evidence of flakes, debris and a few hammerstones
previously collected from the site, it seems likely that tool production took place at the site
itself. This investigation thus asserted that the site was an ‘open-air primary’ site and contested
its ‘semi-primary’ nature as earlier ascribed by Pappu (1974, 2001).

Palaeoenvironment and Relative Dates
Following a number of publications regarding the Quaternary environments and
palaeolithic cultures of the Ghataprabha Basin in general and Anagwadi in particular (Pappu
1974, 1984, 1985a and b, 1995, 1997, 2001, 2002; Pappu and Rajaguru 1979; Deo 1991; Pappu
and Deo 1994), investigations to understand the local geomorphology and palaeoenvironment
were undertaken by Deo and team (Deo et al. 2018a; Baptista et al. 2018; Baptista 2020). The
deduction of palaeoenvironmental conditions was drawn from field-based observations of the
geomorphic context of the Acheulian occurrences in the region (Deo et al. 2018a) and used to
establish relative chronology. The artefacts from the site of Anagwadi were recovered from a
monomict cobbly-pebbly ortho-conglomerate with a ferruginous cementing agent (based on
the classification by Nichols 2009). This ferruginous cementing agent, a secondary feature,
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was of particular interest as this type of ferricretisation can take place only in humid
environments favouring retention of iron-rich material, the complete removal of calcium,
potassium, etc. and a partial removal of silica (Taylor and Eggleton 2001). Using this principle,
Deo at al. (2018a) claimed that the artefact-bearing ferruginous conglomerate at Anagwadi,
free of any form of calcretisation (for detailed understanding see Deo and Rajaguru 2014),
represented a relict feature in the present day semi-arid landscape and was likely formed under
wetter conditions. Recent mineral-magnetic investigations at the site further substantiated the
claim of very long, highly oxidative, stable warm-arid to warm-humid conditions prevalent
during the formation of this artefact-bearing horizon (Baptista 2020). Such wetter conditions
were typical of the Early Pleistocene (Rao et al. 1997; Tiwari and Bhai 1997; Dhir et al. 2004;
Basavaiah et al. 2010; Patnaik and Nanda 2010; Sanyal and Sinha 2010; Warrier et al. 2011;
Dhir and Singhvi 2012; Deo and Rajaguru 2014; Deo et al. 2018a), and coupled with the
Acheulian record at the site has helped Anagwadi be relatively dated to the Early Pleistocene
(>0.8 Ma).

Site Formation Processes at the Site of Anagwadi
Against the backdrop of this previous research with regard to site context and
palaeoenvironment, this work has endeavoured to use artefact morphology and distribution
studies, their state of preservation and context, to understand the dynamic nature of the
landscape and the role played by the behavioural strategies adopted by early hominins. This
approach of acknowledging both the natural and cultural factors responsible for conditioning
the Acheulian channel gravel site of Anagwadi has established precedence in examples (Allchin
et al. 1978; Paddayya and Petraglia 1993, 1995; Pappu S. 1996; Sharma and Clark 1983) cited
in Shanti Pappu’s (1999) third categorisation of instances of site formation studies for prehistoric
sites in India.

Artefact State of Preservation
Natural processes such as fluvial, aeolian and lacustrine action affect the burial of the
archaeological record (Petraglia and Nash 1987; Petraglia 1995). Since these processes alter the
archaeological material in terms of observable features such as colour, texture, weight, shape,
chemical composition, hardness, and tensile strength, etc. (Schiffer 1987; Jhaldiyal 1997, 2006,
2008), they act as excellent proxies indicative of those very natural processes responsible for
their burial. Therefore, to understand the processes responsible for formation, the artefacts
have been treated as sedimentary particles (Shackley 1978).
The artefacts collected during the 1965 excavation at Anagwadi, District Bagalkot,
Karnataka, were utilised for this study. Unfortunately, due to general problems related to storage
and a time lapse of more than half a century since the 1965 excavation, only 70 of the original
213 artefacts have been traced and made available. Based on random sampling strategies,
these artefacts comprise about 33% of the original assemblage and any indicators of formation
processes gleaned from them, in addition to the two giant cores, is considered to be statistically
viable. While these artefacts were studied in great detail from the point of view of typo-technology
and geomorphic contexts, the state of preservation of the artefacts received only a cursory
mention (Pappu 1966). Hence, these artefacts were analysed from the point of view of
preservation condition and were categorised on the basis of raw material, and patterns of
weathering, abrasion, patination and size. Artefact distribution studies were not possible in this
case since these details were not recorded at the time of excavation.
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Artefact Type
Since the subtle nuances of typological classification within the Acheulian tradition fall
beyond the scope of this paper, it considers the original typologies assigned by R.S. Pappu
(1966). The types of artefacts available for study along with their numbers are mentioned in
(Table 1).
Artefact type
Handaxes
Cores
Flakes
End Flakes
Side Flakes
Knife
Worked Nodule
Flake Fragments
Total

Number available for present study
4
3
20
17
1
6
9
70

Table 1 Typological classification of the available artefacts from the 1965 excavation at Anagwadi

Raw Material
Out of the 70 artefacts analysed, 61 or 87.14% of the assemblage is made using quartzite,
while only nine or 12.86% have utilised chert. The two giant cores recently collected and analysed
from the site are also made on quartzite. Since the area is part of the Kaladgi series, raw material
available in the vicinity comes in the form of quartzite, sandstone, limestone, chert and
chalcedony. From the site, the nearest source of the raw material comes in the form of quartzitic
boulders and cobbles seen on the slopes of the Anagwadi hill located at a geodesic distance
of 1.5 km from the site. In addition, it appears that the quartzite clasts from the channel
gravel as well as quartzite clasts coming loose from the Kaladgi conglomerates were used to
produce artefacts. In a few cases, the artefacts produced maintain a part of their cortical surface
(e.g., Fig 5).

Fig. 5 Artefacts from Anagwadi with evidence of cortical surface
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Artefact Integrity
Weathering
R.S. Pappu had previously reported that the artefacts from the site are mostly fresh, having
extreme sharpness, and well-preserved flake scars that were all indicators of a lack of much
transportation from the place of manufacture, or alternatively that their source areas were
nearby (Pappu 1966, 1974, 2001). However a relook at the assemblages indicates relatively
subtle signs of patination and abrasion. Amongst the quartzite artefacts studied, only a single
artefact (< 5 cm) shows signs of being weathered, while none of the chert material studied
shows signs of weathering.

Abrasion
About 47.54% of the quartzite artefacts studied show signs of minimal abrasion mostly in
the form of pitting, while a single chert artefact (1.11%) out of nine shows signs of abrasion.

Patination
Pappu (1966) had originally noted that there was no evidence of patination among the
implements made on quartzite, milky quartz and sandstone, however, some of the implements
made on brown chert show thin white patina. Many of the tools show signs of have developed
a reddish patination drawing from the general colour of the ferruginous matrix in which they
occur. This patination is of varying degrees and thickness. This led to the suggestion that the
tools were loosened from the pebbly gravel conglomerate only in recent times.

Breakage
Only a single artefact made on quartzite was reported to have had marks of breakage.
This could be due to accidental breakage during excavation and is therefore modern in nature.
On the other hand, a single quartzite handaxe with its tip snapped off can be older as indicated
by the development of patina on the broken surface (Fig. 6).

Fig. 6 Quartzite handaxe from Anagwadi with broken tip
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Fig. 7 Acheulian handaxe from Anagwadi with rounding observed on dorsal
surface

Rounding
Rounding in this context is a sign of fluvial/aeolian processes. The majority of the collection
analysed from Anagwadi (60%) seem to have an angular to sub-angular shape of which 35%
can be considered fresh. This is invariably linked to a lack of transportation. A total of 28
artefacts have some sign of rounding and have been classified as being sub-rounded. What is
interesting to note is that amongst these artefacts, 19 have experienced rounding on their dorsal
surface while their ventral surfaces seem to be relatively fresh (for e.g., refer to Fig. 7). Since the
depths of the artefacts were not recorded during excavation, it is assumed that these were the
artefacts that appeared on the surface of the conglomerate and were partially embedded in the

Fig. 8A Embedded Acheulian artefact (core) with exposed dorsal surface
Fig. 8B Freshly exposed ventral surface of embedded artefact (core)
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cemented gravel. As can be presently observed as well, the dorsal surfaces of the artefacts that
lay exposed to fluvial action experienced rounding (Fig. 8A), while the ventral surfaces that
were buried retained their integrity (Fig. 8B), and can be interpreted as a form of in situ
rounding. In all, despite marginal evidence of rounding (given the unique way in which it is
represented), it is very likely that the artefacts from the site underwent negligible to no
transportation. The integrity of the artefacts based on shape is reflected in Fig. 9.

Fig. 9 Integrity of artefacts from Anagwadi based on shape

Artefact Size
As already mentioned, artefacts are treated as part of the sedimentary context in which
they occur. In the case of Anagwadi, the channel gravel conglomerate preserved quartzite and
sandstone clasts varying in sizes from 0.4 cm (pebble size) to 25 cm (cobble/boulder) size.
Likewise, the artefacts of varying sizes have also been preserved. Amongst the samples analysed,
artefacts range from as small as 3 cm to as large as nearly 15 cm.
Artefacts were divided into three classes based on maximum dimensions namely, small
(0-05 cm), medium (05-10 cm), and large (>10 cm). With almost half (41.42%) of the assemblage
analysed consisting of small-sized artefacts, and medium-sized artefacts making up the second
half (52.85%) while the remaining (5.71%) comprises large artefacts, artefacts from Anagwadi
seem to have been preserved regardless of size. Artefact size distribution as seen at Anagwadi is
thus another indication of the lack of much transportation and/or displacement due to natural
processes. In addition, artefact size does not seem to have any bearing on its integrity since
marks of patination, abrasion, weathering, and/or breakage seem to feature on 75-79% of the
artefacts in each size class (Fig. 10). The effect of this weathering is observed more on the
quartzite while the chert artefacts are relatively fresh (Fig. 11).
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Fig. 10 Integrity of artefacts from Anagwadi based on size

Fig. 11 Integrity of artefacts from Anagwadi based on raw material

Summary and Discussion
More than six decades after its original discovery, the Acheulian channel gravel
conglomerate site located on the dry bed of the ephemeral Anagwadi Nala – a left feeder of the
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River Ghataprabha, is still the subject of multi-disciplinary studies. As an important Acheulian
type-site in the Ghataprabha Basin, the nature of early investigations marked one of the foremost
efforts in India to study formation processes. Originally designated an open-air semi-primary
occupation site, the nature of the Acheulian channel gravel conglomerate site of Anagwadi
must now be reconsidered in light of the evidence of artefact typology with regard to cores and
pieces of debitage reported along with finished tools.
In particular, the two giant cores embedded in the pebbly ferruginous conglomerate do
not appear to fit the context. They are a misfit in the present channel gravel conglomerate on
account of their larger size as the other components of the conglomerate are of cobble, pebble,
and sand clast size. The cores however appear to be quite fresh and do not appear to have been
displaced much. Since the Anagwadi Nala is a low-energy ephemeral stream, it would not
have had the capacity to disperse these cores and such fluvial conditions would result in minimal
to no transportation. These giant cores are likely to have been anthropogenically transported
from the outcrops of quartzite near the site. Other artefacts collected from the site are not
heavily rolled suggesting minimal transportation probably due to low-energy environments.
As is the current scenario, this ephemeral channel is likely to have retained only a few pockets
of water during the summer months, making it an ideal location for the production of artefacts
that would have been utilized in the vicinity. Artefact typology with regard to cores, giant
cores, debitage and “finished” tools along with a nearby raw material source points to the
“primary” nature of the site rather than the “semi-primary” nature that was initially presumed.
Early hominin behavioural strategies have thus accounted for the cultural processes or ‘(c-)
transforms’ (Schiffer 1972) responsible for the formation of the site at Anagwadi.
However, when considering formation processes, post-occupation natural processes or
‘(n-) transforms’ (Schiffer 1972) must be accounted for, especially given the dynamic nature of
the fluvial landscape. These processes are best reflected in proxies such as the geomorphic
context and state of preservation of the artefacts. The artefacts from the Anagwadi Nala site
were recorded from the cemented cobbly-pebbly channel gravel, bound in a ferruginous matrix.
Such ferricretes have been observed in the landscape occurring in the form of colluvial matrix,
detrital gravel, and weathered clasts or as a cementing agent. These ferricretes occurring as a
secondary feature could have drawn ferruginous content from the immediate locality, such as
the ferricretic outcrops located near the channel gravel conglomerate site. Although the region
around Anagwadi is presently a semi-arid zone, this type of ferricretisation can take place only
in humid environments akin to conditions prevalent during the Early Pleistocene. Artefact
integrity studies conducted here helped recreate the hydrological processes in the landscape
that existed during the time of hominin activity, subsequent post-occupation burial of the artefacts
and recent re-exposure of the artefacts.
Most of the artefacts studied showed minimal signs of weathering on the quartzite artefacts
while the chert artefacts analysed appeared to be fresh. A majority of the artefacts showed
minimal signs of abrasion while the reddish-brown to ochre coloured patina that had developed
on the quartzite artefacts was mainly drawn from the ferruginous context in which they occur.
A majority of the artefacts studied were of medium size, meaning that their maximum dimension
was between 5 and 10 cm. This is more or less consistent with the size of quartzite clasts observed
in the rest of the channel gravel conglomerate.
While the above mentioned characteristics generally indicate a lack of fluvial transportation,
the most interesting picture for the site of Anagwadi was made clear when the general shape of
the artefacts was considered. Some of the artefacts were partially embedded in the cemented
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channel gravel conglomerate. Thus, the portion of the artefact that lay exposed (dorsal surface)
had developed patterns of rounding, most likely due to water action. The ventral surfaces that
were most likely embedded did not display such signs of rounding. This is indicative that the
artefacts underwent minimal to no transportation and all the rounding observed can be ascribed
to processes affecting the artefact in situ – a phenomenon that can be observed presently as
well. However, it must be noted that due to the limited scope of excavation techniques during
the time of excavation, the horizontal and vertical distribution of the artefacts throughout the
profile were not recorded.
The peculiar form of rounding observed on the artefacts implies fluvial action but does not
necessarily indicate transportation. It points towards the area forming part of the floodplain of
the Palaeo-Ghataprabha during warm and wet humid phases. This claim has been corroborated
by mineral magnetic studies (Baptista 2020). In fact, the building of the Almatti dam across the
Ghataprabha River has resulted in a backwater rush. These backwaters are responsible for the
erosion and exposure of sites in the Anagwadi complex, thus recreating a scenario similar to
one probably observed at the time of deposition and burial of the artefacts, most likely during
the Early Pleistocene.

Future Prospects
The dating of the conglomerate with absolute dating techniques would place these
environmental contexts into a definitive chronological framework and thereby address the
hypothesis now confirmed by field-based observations and supported by laboratory analysis.
However, palaeomagnetic analysis conducted on the ferruginous matrix could not situate the
site within the geochronological time scale as the ferruginous matrix could not be extracted
intact. On the other hand, fluvial deposits of the lower Moulouya River (NE Morocco) were
recently dated using single-grain thermally transferred-OSL (TT-OSL) dating method that
yielded a date of < 1.5 – 1.1 Ma (Bartz et al. 2019). The scope and application of such methods
must be considered for the site of Anagwadi in order to reaffirm the claims made in this paper.
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Abstract
River Ghataprabha and its tributaries Hiranyakeshi, Markandeya and Tamraparni, form the
Ghataprabha Basin, covering an area of 9036.5 sq. km. The basin is spread over the states of
Maharashtra and Karnataka, and also forms a part of the Kaladgi Basin. Numerous Palaeolithic
explorations conducted by eminent archaeologists in this region especially by R.S. Pappu have
resulted in the discovery of a high number of sites in the lower reaches of the basin yielding
artefacts of the Lower, Middle and Upper Palaeolithic cultures. The present research was
undertaken in this area to answer questions related to continuity and transition from the Lower
to the Middle Palaeolithic. Since the artefacts from these two phases are stratigraphically
indistinguishable, an attempt is made to understand changes in the technologies with the help
of a typo-technological analysis.

Palaeolithic Archaeology of the Ghataprabha Basin
Bagalkot city, which is the headquarters of the Bagalkot district, lies 481 km north of
Bengaluru, the capital city of Karnataka. Historically, Bagalkot is known for its temples,
especially those of the Chalukyan period. Badami (Taluk), which lies to the southwest of the
Bagalkot district, was the administrative capital of the Chalukyan Empire around the 6th century
CE. Temple complexes at Aihole and Pattadakkal along with the Badami rock-cut cave temple
site make for Bagalkot’s rich heritage. However, the antiquity of this region goes back to the
Palaeolithic period, brought to light by the pioneering work by Robert Bruce Foote in the latter
half of the 19th century (for a review of previous studies - Chatterjee et al. 2020). From there on
began a newfound interest in prehistoric research especially in Peninsular India with Foote
paving the way.
After a hiatus of almost a century following Foote’s initial work, prehistoric research
resumed in the country and in this region specifically by eminent scholars like R.V. Joshi (1955),
Banerjee (1957), H.D. Sankalia and Banerjee (1958), R.S. Pappu (1966, 1971, 1974, 1990), Pappu
and Rajaguru (1979) and R. Korisettar (1979, 1985). This area came into the spotlight when the
site of Anagwadi, 13 km North-west of Bagalkot, Karnataka was discovered and excavated by
R. S. Pappu in 1965 (Pappu 1966, 1971, 1974). This site is an open-air channel occupation site
which yielded in-situ Lower Palaeolithic artefacts from the conglomerates exposed in a nala
that joins the left bank of river Ghataprabha. Artefacts like handaxes, cleavers, choppers, discoids,
scrapers, cores etc. were found in abundance.
In the next phase of research in this basin, S. G. Deo (1991) carried out geo-archaeological
work as part of her doctoral thesis from 1986-1988. Her research helped recognize the core
Malavika Chatterjee and Sushama G. Deo 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments
and Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar
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zone which is in the lower reaches of the basin where a cluster of sites was reported. Based on
her data, two distinct types of settlements were recognized and the sites that were reported
were presented as micro-based camps or transit sites.
Recent explorations carried out by Baptista et al. (2018) culminated in the reconsideration
of the Anagwadi stratigraphy based on the presence or absence of ferricretes and calcrete.
They are considered as environmental proxies to reconstruct palaeoenvironment. Even though
the region is categorised as semi-arid, based on mineral magnetic studies, the presence of and
type of ferricretisation here could occur only in humid conditions. Moreover since this deposit
is devoid of any form of calcretisation, it can be considered as a “relict feature” in today’s
landscape and is indicative of an abundance of water at the time of deposition (Deo et al.
2018a).
The other well-known site from this area is that of Kovalli, explored by both Robert Bruce
Foote (1876) and R.S. Pappu (1966) yielding Lower, Middle and Upper Palaeolithic artefacts.
This site is divided into the Kovalli Hill site where Lower Palaeolithic artefacts are found (Pappu
1966) and the Kovalli Cultivated Field where Middle and Upper Palaeolithic artefacts are found.
Extensive typo-technological work was carried on the surface collections from this site (Yogesh
M. et al. 2012) and a total of 421 artefacts were studied. Since this area is rich in chert, 95% of
the artefacts were made on this siliceous material whereas the rest were made on quartzite and
sandstone. Out of the finished tools, 52% were scrapers of varied sizes and shapes and a new
classification of naturally backed knives (NBK) was added to the typological repertoire of the
site. Based on their research, the assemblage at Kovalli was classified as an advanced or late
Middle Palaeolithic instead of Upper Palaeolithic.
To summarise this section, Pappu and Deo (1994) brought to light the basin’s Palaeolithic
archaeology and its geomorphic context in a comprehensive manner for the first time. A total
of 119 sites were reported from the entire basin of different contexts like High-level gravel sites
(HLG), Channel gravel sites (CGS), Pediment surface sites (PSS), Factory sites (FS) and River
bed sites (RBS). Their focus was towards understanding the quaternary landscape of both the
Ghataprabha and Malaprabha basins supplemented with minor collections to understand the
lithic technology of this region. However, on the whole, there is a lacuna in the Palaeolithic
investigations undertaken in this area. First, no dates have emerged from all the research that
has been published. Second, only the site of Anagwadi has been excavated systematically (Pappu
1971), while a small scale excavation was carried out at Kovalli in this basin. Third, all the
material collected so far, barring those from Anagwadi, have come from the surface and therefore
a secondary context.
During the course of the researcher’s fieldwork and through the observation of the
stratigraphy visible at certain localities, it was realised that a majority of the artefacts, if not all,
were eroding from an underlying colluvial layer. This layer comprises a clast-based matrix
which overlies a layer of ferricrete at some sites. This posed a problem as now the artefacts
cannot be distinguished into different technologies without in depth analysis. This further adds
to the problem of dating and excavations. The artefact bearing horizon is not in its ideal primary
context due to the dynamic nature of the colluvium and as such would give unreliable dates.
As far as excavations go, apart from adding to the collection, the artefacts will still be unearthed
in a mixed nature and as such would give the same results as that of a trial trench.
The focus of this study is on preliminary typo-technological analysis of the artefacts. An
attempt is made to understand both inter-site and intra-site characteristics to highlight elements
of regional variability, characteristic of this area. Analysis of the sites’ context is also undertaken
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as they vary from hill slopes, pediments and river bed sites supplemented with surface
collections. Moreover, the element of continuity is portrayed through change in index tools
found at these sites.

Physiography
The River
The district of Bagalkot shares its borders with five others namely, Belgaum (west), Bijapur
(north-east), Raichur (south-east), Koppal (south south-east), Gadag (south) and Dharwad
(south-west). Three major rivers flow through this district, namely river Krishna, river
Ghataprabha and river Malaprabha. River Ghataprabha is an east-flowing, right bank tributary
of river Krishna which flows through Kolhapur in Maharashtra and Belgaum and Bagalkot in
Karnataka for a total of 309.17 km and ultimately joins Krishna. The larger part of this basin
lies in northern Karnataka which is drained by Ghataprabha and its three main tributaries,
rivers Hiranyakeshi, Tamraparni and Markandeya, covering an area of 9036.5 sq km (Fig. 1).
To the south of the district, we have the Malaprabha and both the rivers join the Krishna at

Fig. 1 Map showing location of Ghataprabha Basin, the Ghataprabha River and its
tributaries
Chikk Sangam and Kadula Sangama, respectively. The source of Ghataprabha lies in the
Western Ghats at Ramgad in Kolhapur, Maharashtra. A well-known feature of the river is the
waterfall off a 53 m high sandstone cliff near the town of Gokak.

Geology
The river flows through three major geological groups of the Pre-Cambrian (Archaeans,
Kaladgis and Badami group), the Cretaceous-Eocene (Deccan Traps and Inter-trappeans) and
the Tertiary and Quaternary deposits which comprise laterites, alluvia and soils. The Archaeans
of the Pre-Cambrian are found only around Ajra, Nesari, Gokak, Bilgi and Bagalkot. However,
both the Dharwar and granite gneiss of the Archaeans are found considerably widespread in
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the Malaprabha Basin (see Pappu and Deo 1994). Geologically, the study area, which is in the
lower reaches of the Ghataprabha basin, comprises mainly the Kaladgi Supergroup which
consists of the Bagalkot group. In the study area, we mainly come across the Lokapur subgroup and the Simikeri sub-group and rare occurrences of the Dharwar Supergroup. The raw
material found here are quartzites, sandstones chert breccias, limestones, basal conglomerates,
dolomites and argallites (District Resource Map of Bagalkot and Bijapur 2005).
We know about the region’s Palaeolithic background due to the pioneering work
undertaken by Robert Bruce Foote (1876, 1916). He was the first to classify the Kaladgi
formations observed in the village of Kaladgi in 1876 and had categorised this formation into
the Upper and Lower Kaladgis based on lithology and structure. Based on his observations
here, he believed that the presence of the lateritic formation, that occupies a huge part of the
valley, was indicative of a palaeo-lake (Foote 1876). In 1983, a re-classification was done by
Viswanathiah (cited in Pappu and Deo 1994:7), almost a century later, where he categorised
the formation into the Badami and Kaladgi group based on lithostratigraphic and
biostratigraphic evidence. This resulted in the establishment of a new group i.e. the Badami
group representing post-Kaladgi sedimentation.

Present Work
The basin has been divided into three Archaeo-geomorphic zones (Core, Marginal and
Adverse) (Pappu and Deo 1994) based on various geomorphic parameters and the location of
Palaeolithic sites. The following table (Table 1) gives us an insight towards the geomorphic
history of the basin (Pappu and Deo 1994). The study area lies within the Core zone that
comprises the lower reaches of the basin where elevations are generally below 600 m AMSL.
The extent of the lower reaches is estimated to be about 43 km west to east and 23 km east to
northeast and approximately 65% (n=77) of the sites reported in the entire basin are found
here, mostly located near the river itself.
Lithological Units
Laterites
High Level Gravels

Probable Climate
Humid
Semi-arid

Older Alluvium
(calcareous brownish Semi-arid
silts and gravels)
Younger Alluvium
Semi-arid
(non-calcareous
silts and gravels)

Cultural Material
Lower and Middle
Palaeolithic
Lower, Middle and
Upper Palaeolithic

Probable Age
Early Tertiary
Early La
Pleistocene
Late Pleistocene

Mesolithic

Early to
Mid-Holocene

Table 1 The Tertiary and Quaternary History of the Rivers in the Kaladgi Basin (Pappu
and Deo 1994)
A total of 26 sites were explored (Table 2) out of which six new localities (highlighted in
grey) were discovered, namely Bevinmatti 2, Gaddankeri 2, Tummarmatti Quarry, Ningapur,
Badnur (Cultivated field) and Badnur (River Bed). In the following section, we discuss our
findings from the five main sites of the study area namely, Bevinmatti, Gaddankeri 2, Ningapur,
Chabbi and Kovalli Cultivated Field. These will be discussed in terms of the presence or absence
of the bifacial element to further understand the Palaeolithic technology of the region. Further,
the composite stratigraphy of these sites will be discussed in detail.
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Site Name

Altitude m
(AMSL)

Palaeolithic
Technology

Geomorphic
Context

Bevinmatti
Bevinmatti 2
Gaddankeri
Gaddankeri 2
Tummarmatti
Tummarmatti Quarry
Yeddihalli 2
Chebbi
Ningapur
Janmatti
Arkeri
Katarki 1
Sirguppi 1
Kundargi 2
Bavalatti
Khajjidoni
Laksanhatti
Vajramatti
Machaknur
Badnur(Cultivated Field)
Badnur(River Bed)
Murnal
Veerapur
Kovalli Cultivated Field
Shellikeri
Udagatti
Herekal
Lokapur
Sindgi
Kadampur

549
549
532
551
560
556
544
517
518
556
556
528
527
540
548
547
568
605
531
542
520
519
521
523
588
529
529
551
582
542

LP MP UP

PSS FS RBS

LP MP

PSS

MP UP

FS

MP
LP MP

PSS
RBS

MP UP
MP UP
LP MP
MP
LP MP
MP
MP
MP UP
MP UP
MP UP

FS
FS
RBS
RBS
PSS RBS
HLG PSS RBS
RBS
FS
PSS
CGS RBS

LP MP
LP
MP
MP
MP
MP
MP UP
LP MP
LP

HLG RBS
HLG PSS
PSS RBS
PSS RBS
RBS
FS RBS
FS
PSS RBS

LP: Lower Palaeolithic, MP: Middle Palaeolithic, UP: Upper Palaeolithic
HLG: High Level Gravel Site, CGS: Channel Gravel Site, RBS: River Bed Site,
FS: Factory Site, PSS: Pediment Surface Site.
Table 2 Recently explored sites in the Ghataprabha Basin (Modified from Pappu and Deo
1994)
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The Sites and Artefacts
A total of 593 artefacts and pieces (natural and modern pieces) were collected from the
above mentioned five sites over three instances of fieldwork made by both random and grid
sampling methods. For the present study we have also included the artefacts from Bevinmatti
that were collected in the year 2007 (n=28). We have a total of 568 artefacts out of which the
majority are finished tools (n=188) followed by debitage (n=184) and cores (n=114).

The Bifacial Element
As mentioned above, the artefacts are part of surface collections. However, they are
considered to be eroding out of the underlying layers, like that of the colluvium found widespread
in this region. Hence their context is assumed to be semi-primary in nature. Since these artefacts
are all eroding out to the surface from one artefact bearing horizon, they are indistinguishable
in terms of stratigraphy.
In order to understand technology and technological changes, keeping in mind the mixed
nature of the artefacts, focus was shifted to easily recognisable artefacts like the index tools.
Here we considered all the bifaces which include Handaxes, Cleavers and Trihedrals. Other
artefacts considered here are heavy duty tools or cutting tools like Knives. Even though they
represent an extremely small portion of the collection, which could also be a result of
discrepancies in sampling methods, anthropogenic factors or nature of deposition, their
morphological variations could help understand the nature of artefacts better in terms of
technology. The following section introduces the sites that have the bifacial element. It gives
preliminary analysis into the bifacial technology present at these sites based on the works of
Kleindienst (1962), Corvinus (1983), Debenath and Dibble (1994), and Roe (2001).

Bevinmatti (16 08.548’N ; 075 43.743’ E; 549 m AMSL)
o

o

Bevinmatti, located approximately six kilometres south-east of the Ghataprabha River,
was identified as a PSS (Pediment surface site), FS (Factory site) and RBS (River Bed site) with
Lower, Middle and Upper Palaeolithic cultures (Pappu and Deo 1994). Presently, the site has
been subject to various anthropogenic activities like soil mining and road building which have
been detrimental to its preservation. The main feature at this locality is a man-made pond that
has inadvertently exposed the stratigraphy of this site (Fig.2).The other feature that one can
observe here is the colluvial fan. Bevinmatti, henceforth BVN, is surrounded by low lying hills

Fig. 2 Site of Bevinmatti and man-made pond
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Fig. 3 Stratigraphy observed at the site of Bevinmatti
towards the south and southwest of the locality. According to the elevation profile, the highest
point in this area is 586 m AMSL whereas the lowest is in the depression where the pond lies, at
549 m AMSL. It is in this location and the area within a 2 km radius that we find artefacts on
the surface, collected both by random and grid sampling methods.
The site (near pond area) has been considerably flattened due to anthropogenic factors
like animal grazing, sporting activities and road paving. Consequently, the vegetation is patchy
here. However, the hills have medium coverage of shrubs. At the hilltop, we see quartzite outcrops
exposed on the surface, the pediment gives us thick colluvium and at the pond area, we have a
stratigraphy showing colluvium, ferricrete and the weathered bedrock (Fig. 3). The artefacts
were observed to be eroding from the colluvial layer which varies in thickness from a few
centimetres to a metre thick. The raw material source is most likely this colluvium for quartzite.
Other raw materials found here are quartz, chert, and shale.
Fig. 3 shows that a brown silty soil layer is observed in certain areas as layer one. The
second layer is the clast-supported colluvium out of which all the artefacts are eroding and its
thickness varies from a few centimetres to a metre. This colluvium is heavily clast-based with
angular to sub-angular clasts of quartzite, while the matrix is of a ferruginous nature of which
the underlying layer is composed of as well. There is a lag of ironstones as seen underlying the
colluvium. The bedrock of shale/sandstone is highly weathered in the pond area and occasional
chert blocks have eroded from it.
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A total of two grids were plotted of 1.5 sq. m and 5 sq. m each. 11 and 31 artefacts were
collected from those grids, respectively. This gives us a density of artefacts at approximately
11/m2. However, since the artefacts are in a secondary context, we cannot take the density to
be arbitrary in nature.

Nature of Artefacts
At the site of BVN (including locality of Bevinmatti 2), we find relatively equal number of
cores, tools and debitage (Table 3) with the number of cores (n=55) being the highest. The
average dimension of an artefact from BVN is estimated to be 93.03 x 72.80 x 36.28 mm with
artefacts having a maximum length of 200.73 mm and a minimum length of 39.22 mm.
Basic Type
Core
Finished Tool
Debitage
Utilized flake
Natural
Missing
Grand Total

Total
55
49
44
18
7
1
174

Table 3 Basic artefact types from the site of Bevinmatti
Here, more than 96% of the artefacts are made on quartzite blanks out of which 42% were
on fine to medium grained quartzite. It was also observed that a majority of the artefacts (59%)
were complete as compared to the n=68 artefacts (41%) that were broken. Amongst the broken
artefacts, n=21 were subjected to post-depositional breakage. The remaining 47 showed no
particular pattern in terms of the position of the breakage and hence it can be assumed that the
artefacts were not broken deliberately. When it comes to the degree of rounding or abrasion, it
was observed that a small portion of the artefacts (n=12; 7%) were intensely rounded. No specific
cause could be attributed to this characteristic of the artefacts and as such might have to be
looked at differently. A majority of the artefacts were moderately rounded followed by those
with mild rounding. A high number of the artefacts (n=76) were found devoid of any cortex.
However, amongst the cortical artefacts (n=90), a majority (n=40) had only 0-25 % of their
surface covered with cortex. A high number of cores (n=40) had 0-25% cortical coverage (43%).
Lastly, most of the artefacts (56%) were observed to have a single stage of patina as compared
to the 35% that had two stages of patina. On the whole, 53% of the artefacts were found to be
moderately patinated as compared to the 11% that had an intense patina on them.
A variety of cores are observed including single platform flake cores, double platform
flake cores, prepared cores and a multiple platform flake core. Similarly amongst the category
of finished tools and utilised flakes, we see a variety of scrapers (n=51), with a high number of
single sided scrapers (n=22), knives, handaxes, cleavers, choppers and a trihedral. Amongst the
debitage we have non-cortical flakes, Core rejuvenation flakes, cortical flakes, Core remnant,
platform rejuvenation flakes and modified flakes. Amongst the natural pieces (n=7), one is a
manuport and could have been used as an abrader.

The Index Tools and other artefacts
At the site of Bevinmatti we find only a handful of artefacts (n=7) that can be categorised
under Bifaces. These include handaxes (n=4) (Fig 4 a-d) and cleavers (n=2) (Fig. 4 e, f) that
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Fig. 4 Handaxes (a-d) and Cleavers (e, f) from the site of Bevinmatti
have been briefly described in Table 4. They are all made on different varieties of quartzite.
Apart from the ovate (Fig. 4 a ), the rest were of a thicker and elongated form according to the
Flatness Ratio and Elongation Index (Debenath and Dibble 1994).

Fig. 5 Knives (a-d) and Trihedrals (e, f) from the site of Bevinmatti
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Artefact
No.
Blank

Handaxe
68
End Flake

Handaxe
69
Flake

Handaxe
76
Side Flake

L (mm)
W (mm)
T (mm)
Apex

84.51
66.76
25.79
Pointed

125.84
74.06
39.11
Flat
triangular

101.31
58.87
42.26
Tricarinate

Cleaver
Edge
Lateral

NA

NA

Convex

Butt
Form

Rounded
Ovate

Slightly
convex
Unclear
Elongated
and thick
NA

Working NA
Edge

Cleaver
75
Flake

NA

Handaxe
80
Cobble
Flake
135.33
87.48
46.18
Flat
triangular
and
pointed
NA

Straight

Convex

Divergent

Divergent

Squared
Elongated
and thick
NA

Rounded
Elongated
Ovate
NA

Pointed
NA

Squared
NA

Left Side

Cleaver
Edge

107.92
91.68
26.87
NA

Cleaver
135
Side
Flake
129.53
89.24
29.2
NA

Convergent Convex

Table 4 Handaxes and cleavers from the site of Bevinmatti
The other artefacts with a bifacial element were knives (n=4) (Fig. 5 a-d), one core axe (Fig
5 e) and one trihedral (Fig. 5 f). Amongst the knives, the largest and longest knife measures
175.42 x 105.56 x 51.67 mm (Fig 5 b). The trihedral measures 174.13 x 78.27 x 54.53 mm and
was a unique find.
Amongst all the finished tools (n=49) and the utilised flakes (n=18), we observed a variety
of scrapers (n=51) with the majority (n=22) being Single sided scrapers. The other types of
scrapers include side and end scrapers, variety of double sided scrapers, end scrapers and even
core cum scrapers.
At Bevinmatti (BVN and BVN2) we could be observing a late Acheulian tradition or an
Early Middle Palaeolithic with a small number of refined handaxes, cleavers and picks.

Gaddankeri (16 10.803’N; 075 37.832’E; 532 m AMSL)
o

o

Gaddankeri (GDNK) lies along the Bachi-Raichur Highway which is approximately four
kilometres south-west of the Ghataprabha River. The locality of interest (locality 2) is essentially
a pediment surface site with the highest elevation of 583 m AMSL at the hill ridge. The previously
reported site of Gaddankeri (Pappu and Deo 1994), that lays 2-3 km ahead, is considered as
locality 1. It was reported to be a PSS with Lower and Middle Palaeolithic artefacts. The main
feature here is the Maliyappajja temple. A major portion of this locality has been dedicated to
brick manufacturing. A third locality (Locality 3) towards the southern side of the hill ridge
o
o
was also visited (16 10.659’ N; 075 38.384’ E; 552 m AMSL), no artefacts were found here. The
colluvium is dense with sub-rounded to angular pieces of quartzite and sandstone. Systematic
digging was observed on the hill slope for plantation of trees to prevent soil erosion.
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Fig. 6 Site of Gaddankeri 2
The site (GDNK 2) is quickly disappearing due to soil mining (Fig. 6) and has been flattened
considerably within the duration of the researcher’s fieldworks. This is also the reason why the
stratigraphy is visible at the top of the hill. Similar to BVN, the artefact bearing horizon is a
thick colluvium overlying a layer of ferricrete. The stratigraphic sequence thus exposed here
Fig.7 a metre thick colluvium deposit capping a thin lag of iron stone. The underlying ferricrete
layer represents an upward coarsening of ferricrete indicative of changing humidity levels in
the environment. Layer four is another ferricrete layer with sporadic occurrences of well-rounded
quartz and quartzite pebbles. These are likely a part of the Kaladgi conglomerates found on
the hill top with an average size of 1 m in length. It is quite possible that they are the source of
the hammerstones and abraders found here. The bottom layer is that of weathered bedrock of
quartzite.

Fig. 7 Stratigraphy observed at the site of Gaddankeri 2
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For grid sampling, two 1 m2 grids were plotted. In Grid 1, 136 natural pieces were found
with 3 artefacts. In Grid 2, 47 natural pieces and 1 artefact were found. This would imply that
the density of artefacts would be approximately 2/m2 which is even lower than Bevinmatti.
However, this could be due to the constant soil mining and plot clearing that has been underway
for the last few years.

Nature of Artefacts
A total of 92 artefacts (Table 5) were collected wherein we find similar number of cores,
finished tools and utilised flakes. Similar to Bevinmatti, we find a variety of scrapers (n=22)
that include single sided scrapers (n=10) making up for the majority followed by convex sided
scrapers, end scrapers, double sided scrapers amongst others. A relatively higher number of
debitage (n=46) could indicate a manufacturing area.
Basic Type
Debitage
Core
Utilised Flake
Finished Tool
Natural
Grand Total

Total
46
16
15
15
5
97

Table 5 Basic artefact types from the site of Gaddankeri 2
At the site of Gaddankeri more than 90% of the artefacts are made on quartzite blanks
which were medium-grained in texture. It was also observed that a majority of the artefacts
(61%) were not broken as compared to the n=35 artefacts (39%) that were. Amongst the broken
artefacts, only n=8 were subjected to post-depositional breakage. The remaining 27 showed no
particular pattern in terms of the position of the breakage and hence it can be assumed that the
artefacts were not broken deliberately. When it comes to the degree of rounding or abrasion, it
was observed that a small portion of the artefacts (n=11; 12%) were intensely rounded. Although
a majority of these were medium to coarse grained in texture, no specific cause could be attributed
to this characteristic of the artefacts, and as such might have to be looked at in a different
context. In general, a majority of the artefacts were moderately rounded followed by those
with mild rounding. Most of the artefacts (n=74) were found devoid of any cortex. Lastly, 67%
of the artefacts were observed to have a single stage of patina as compared to the 29% that had
two stages of patina. On the whole, 54% of the artefacts were found to be moderately patinated
as compared to the 10% that had an intense patina on them.

The Index tools and other artefacts
At the site of Gaddankeri we find only a handful of artefacts (n=4) that can be categorised
under Bifaces (Table 6). These include handaxes (n=2) (Fig. 8 a, b) and cleavers (n=2) (Fig. 8 c).
They are all made on quartzite flake blanks except for one cleaver that is made on a sandstone
blank (Fig 8 c). Handaxe GDNK 13 (Fig. 8 a) was found to be thick and elongated whereas
handaxe GDNK 14 (Fig 8 b), an ovate, was found to be thick but not elongated. As for the
cleavers, both were flat and not elongated according to the Flatness Ratio and Elongation
Index (Debenath and Dibble 1994).
Added to this, we have n=3 knives and Fig. 8 d, e shows two knives that can be considered
metrically larger. Fig. 9 d, measures 167.72 x 80.32 x 42.07 mm and Fig. 9e measures 155.35 x
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Fig. 8 Handaxes (a, b) Cleaver (c) and Knives (d, e) from the site of Gaddankeri 2
93.18 x 30.44 mm. Both these knives have been made on medium to coarse grained quartzite
and weigh over 600 g. They stand out from the other artefacts collected at this site as they not
only fall under the category of Large Cutting Tools (LCTs) but they also have long straight
sided working edges.
Blank
L (mm)
W (mm)
T (mm)
Apex
Lateral
Edge
Butt
Form
Cleaver
Edge
Working
Edge

Handaxe 13
Flake
93.6
61.73
36.59
Broken
Slightly convex

Handaxe 14
Flake
109.22
76.58
37.15
Rounded
Slightly convex

Cleaver 58
Flake
113.14
75.99
23.99
NA
Parallel

Cleaver 95
Side Flake
76.18
104.55
35.9
NA
Divergent

Rounded
Elongated
and thick
NA

Rounded
Thick

Rounded
NA

Squared
NA

NA

Straight

Straight

NA

NA

Unclear

Unclear

Table 6 Bifaces from the site of Gaddankeri 2

Ningapur (GPS: 16 13.632’N 075 29.437’E; 518 m AMSL)
This locality lies under the Ningapur Bridge, on the river bed of the Ghataprabha (Fig. 9).
The bridge acts as a dam and depending on the time of the year, the soil condition ranges from
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Fig. 9 Locality under the Ningapur Bridge
extremely dry to clayey. At other times it is completely submerged under water. The raw
materials present here are Chert, Quartzite, Limestone, Chalcedony and Quartz. However,
the source of these raw materials is yet to be determined. Here it is impertinent to talk about
the reason of the visibility of artefacts. Initially, during the first field work, only one artefact, a
highly rolled large handaxe was collected. However, on the next visit numerous artefacts were
visible due to the drying of the river bed. Another obvious reason could be that they were
transported from a nearby site recently (possibly Udagatti). It could be the likely source for not
only the raw material but the artefacts as well.
A total of 88 artefacts were collected (Table 7). The artefacts fashioned on chert are not as
rolled as those on quartzite, possibly indicating a later period of manufacture or that these
were transported over a short distance. The quartzite artefacts, especially the large handaxes
are highly rolled indicating antiquity and possibly the fact that they were transported for a
longer distance.
Basic Type
Debitage
Finished Tool
Core
Utilised Flake
Unclear
Grand Total

Total
33
26
19
9
1
88

Table 7 Basic artefact types from the site of Ningapur
At this site, the finished tools have a higher variety of scrapers as compared to Bevinmatti
and Gaddankeri. These include double side and end scrapers, double sided converging scrapers
along with single sided scrapers, single side and end scrapers, double sided scrapers and end
scrapers. The artefacts also represent handaxes and cleavers. The collection for this site is
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thoroughly mixed and as such, less focus was given to understand patterns. We paid more
attention to understand change in a specific form of artefact.

The Index tools and other artefacts
From this locality under the Ningapur bridge, we have handaxes (n=3) (Fig. 10 a-c) and
cleavers (n=2) (Fig. 10 d, e). Added to this, we also have n=3 knives. Table 8 gives a brief description
about these handaxes and cleavers. While the miniature handaxe is made on a chert end flake
(Fig. 10 a), the other handaxes are made on quartzite flake blanks and are intensely rolled (Fig.
10 b, c). Both the cleavers come under the category of miniature cleavers and have been made
on quartzite blanks. The artefacts from Ningapur do give us a glimpse of an Early Acheulian
tradition. However, most of the artefacts, especially those made on chert, represent a later
technological phase perhaps of the Middle Palaeolithic.

Fig. 10 Handaxes (a-c) and Cleavers (d, e) from the site of Ningapur
Added to this, we have n=3 knives, two made on chert flakes while one was on a quartzite
flake blank. The longest of the three measures 142.7 x 90.38 x 35.87 mm and is found to be
intensely rolled even though it is made on a chert flake blank. The second longest knife measures
135.17 x 103.18 x 33.89 mm and both these knives weigh over 500 g.

Chabbi (16 13.638’N ; 075 35.647’E; 517 m AMSL)
o

o

The site of Chabbi (CHB) (Fig. 11) is a river bed site (RBS) and lies on the right bank of
river Ghataprabha, opposite the sites of Kovalli (3 kms away) and Anagwadi (1.5 kms away).
It is also close to the site of Yedihalli 2. The surface has a mix of light to dark brown dry soil and
gravel. Most of this material is mixed and out of context as the soil has been dug out to make
temporary bunds. Here we mostly find quartzite and chert, the source of which could be the
colluvial matrix-based gravel or the older alluvium seen in the stratigraphy. Other raw materials
present are sandstone and limestone. The artefact density is low and could be attributed to the
fact that bunding, albeit necessary, has and continues to destroy the site. At CHB, a part of this
site has been subjected to the creation of bunds and this, unfortunate as it may seem, provided
us with a stratigraphic record of almost seven metres (Fig. 12). The stratigraphy basically
shows the uppermost sedimentary unit of fine brown silty soil that is capping a layer of yellowish-
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Fig. 11 Site of Chabbi on the right bank of River Ghataprabha
brown soil mixed with calcrete. This layer is overlying the single artefact-bearing layer of colluvial
matrix-based gravel or the older alluvium. The underlying layer is of the eroded bedrock of
quartzite. Only 30 artefacts were collected (Table 9) from the surface as well as the bottom of
the bund (508 m AMSL).

Fig. 12 Stratigraphy at the site of Chabbi
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Basic Type
Finished Tool
Debitage
Core
Unclear
Utilised Flake
Grand Total

Total
13
5
5
4
3
30

Table 9 Basic artefact types from the site of Chabbi
Since the number of artefacts is low, one must refrain from making any assumptions
about them. However we can see that the number of finished tools is the highest at this site
(n=13) that includes a variety of scrapers (n=9) like double sided scrapers, side and end scrapers,
single sided scrapers, single straight sided scraper and double sided converging scraper. A few
artefacts (n=10) made using chert were also collected from the top of the older alluvium. Since
most of the artefacts found here are made on quartzite or sandstone, finding such artefacts
made with chert could indicate a shift in technology. The low visibility of artefacts is mainly
due to all the construction processes and bunding that has resulted in the artefacts being washed
away by the river.
Only one cleaver and a possible knife were collected at this site. The cleaver is made on a
quartzite flake blank and has an intense patina on it. It is a parallel sided cleaver with a pointed
butt and straight edge. The Knife has one cutting edge with possible backing. However it is
highly rolled and therefore the features are unclear.

The Non-bifacial element
o

o

Kovalli Cultivated Field (16 16.266’N ; 075 35.245’E; 523 m AMSL)
The site of Kovalli has been extensively studied by Yogesh M. et al. (2012). The locality in
question is a farmland (Fig. 13) that has been cultivated and recently ploughed for jowar. The
artefacts are found to be eroding from the underlying surface mixed with raw material, and

Fig. 13 Site of Kovalli cultivated field
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Fig. 14 Stratigraphy at Kovalli
vegetation and the chert outcrops (bedrock) have been dug out and kept to demarcate fields.
The raw materials present here are Chert, Quartzite, quartz and cherty limestone.
o
o
At a different locality (16 16.154’N ; 075 35.165’E) the stratigraphy of this area was
observed (Fig. 14). A 1.90 m stratigraphic section with four layers showed similarities with the
other sites. Here from top, Layer 1 of approximately 20 cm is the colluvium. It is comprised of
a clast-based matrix but was devoid of artefacts. Layer 2 of about 15 cm is the lag with iron
stones. Layer 3, which is at least 55 cm thick, is comprised of ferricrete with debris flow and
artefacts. This is the layer that gives us late Middle Palaeolithic artefacts at the Kovalli Cultivated
Field. Underlying this is Layer 4 which is the bedrock. It is represented here as the weathering
front of quartzitic bedrock with bedding. We also have cherty limestone in this bedrock.
Since we wanted to see the sites’ current condition we explored a part of the Kovalli
Cultivated Field locality and collected 192 artefacts (Table 10), 97% of which are made of chert.
Out of these, the amount of debitage (n=84) was the highest followed by 61 finished tools and
26 cores. The rest (n=22) come under the utilised tool category and three remained undetermined.
The artefacts from Kovalli Cultivated Field stand apart from the other sites mentioned above
due to the following reasons. Typologically it is distinct and does belong to a late variant of the
Middle Palaeolithic. Even though it is eroding from the underlying colluvium, it is not mixed
with artefacts of the Acheulian culture or with artefacts of the prepared core technology. Lastly,
the average size of the artefacts is also smaller (51.70 x 38.05 x 15.74 mm) as compared to the
other sites like Bevinmatti (92.23 x 72.80 x 36.81 mm), Gaddankeri 2 (75.80 x 59.05 x 25.41
mm) and Ningapur (82.04 x 66.05 x 29.84 mm).
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Basic Type
Finished Tool
Debitage
Utilised Flake
Core
Utilised Blade
Unclear
Grand Total

Total
86
57
28
19
1
1
192

Table 10 Basic artefact types from the site of Kovalli cultivated field

Nature of Artefacts
Amongst the various artefacts found at this site, more than 97% of the artefacts are made
on chert blanks of fine-grained texture. It was also observed that a majority of the artefacts
(58%) were not broken as compared to the n=78 artefacts (42%) that were. Amongst the broken
artefacts, only n=10 were subjected to post-depositional breakage. The remaining n=70 artefacts
showed no particular pattern in terms of the position of the breakage and hence it can be
assumed that the artefacts were not broken deliberately. When it comes to the degree of
rounding or abrasion, it was observed that only n=1 artefact was intensely rounded. In general,
majority of the artefacts were mildly rounded followed by those with superficial rounding. A
high number of the artefacts (n=75) were found devoid of any cortex. However, a majority of
the artefacts (n=117) had cortex in varying ranges. 25% of the artefacts had 0-25% cortex
followed by 21% of them in the 25-50% coverage. Those with 75-100% cortex coverage (n=16)
were mostly debitage. Lastly, most of the artefacts (85%) were observed to have a single stage
of patina as compared to the 4% that had two stages of patina. On the whole, 35% of the
artefacts were found to be mildly patinated as compared to the 2% that had an intense patina
on them.
Since the artefacts from this site belong to the late Middle Palaeolithic, we do not find any
traces of a bifacial element (Fig. 15). Moreover, (n=74) of the finished tools were scrapers. These

Fig. 15 Artefacts from Kovalli cultivated field site
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scrapers include single sided scrapers (n=37), side and end scrapers (n=12) followed by a variety
of double sided scrapers, end scrapers, backed scrapers and even thumb scrapers. Other finished
tools include points, a notched tool, chopper and a borer.

Discussion
In this region, we predominantly observe artefacts on the surface that are eroding out of
the underlying colluvium. It is pertinent to elaborate on the geomorphic context and stratigraphic
sequence found in the region to help better understand the Palaeolithic culture.

Geomorphic Context
In this section, we discuss certain features related to the context of the sites to understand
the Quaternary environment and archaic landscape. Table 11 shows us different contexts of
the above mentioned sites in terms of distance from the river and their elevations. Fig. 16
represents the elevation profiles of four of the five sites from the archaeological locality to the
Ghataprabha River. In order to show the profile of Chabbi, we have shown its elevation with
relation to the nearby site of Yedihalli 2 and the river channel. However, since the artefacts
from Ningapur were found under the bridge and directly on the river bed, its elevation profile
would be irrelevant in the present discussion. As already mentioned earlier, these sites are in the
lower reaches of the river. As such, this region is a low lying area with a few isolated hills and
hill ridges where elevations rarely go above 600 m AMSL. A few similarities have been observed
amongst the site, the most significant being the stratigraphy that was visible at certain localities.
The following section describes certain common features that were observed through the
stratigraphic sequence present at the sites. Baptista et al. (2018) discuss the stratigraphy and
site context of different localities near Anagwadi including Gaddankeri and Bevinmatti. Through
this, new light has been shed on not only the relative chronology and context of the site but also
the palaeoenvironmental conditions of the region.
Site
Bevinmatti
Gaddankeri
Chabbi
Kovalli
Cultivated Field
Ningapur

Elevation m
AMSL
549
532
517
523

Distance from
river (km)
6
4
NA
3.9

Context

518

NA

Mixed

Colluvial Fan
Pediment Surface Site
River Bank Site
Surface Site

Table 11 Context of the sites explored in the Lower reaches of the Ghataprabha Basin

Ferricrete
In this region, we observe ferricretes in various forms like that of a colluvial matrix, detrital
gravels, weathered clasts, or even as the cementing agent in the artefact-bearing conglomerate
(Baptista et al. 2018). At sites like Bevinmatti and Gaddankeri, we find bigger clasts of ferricrete
with iron stones as compared to Kovalli where the ferricrete is pellet-sized. This feature, where
the ferricrete size is undergoing a process of reduction from pebble-sized to sand like and then
eventually transforming into silt is associated with changing climatic conditions during the
Quaternary period (Deo and Rajaguru 2014; Deo et al. 2018a).They observed that postAcheulian, the ferricrete clasts become smaller and in Late Pleistocene it becomes finer like at
Kovalli. At Kovalli, we find a very fine-grained reddish soil, which is a result of a dynamic
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Fig. 16 Elevation profiles of Bevinmatti, Gaddankeri 2, Ningapur, Chabbi and
Kovalli cultivated field site
environment. Here, the process of ferricretisation continued longer as compared to the other
sites and this formation process represents a relative degree of landscape stability in a humid or
wet climatic phase. Moreover, the ferricrete and colluvium do not give any evidence of calcrete
and as such were formed in a wetter climate. This process of ferricretisation has been discussed
in Taylor and Eggleton (2001) indicating the prevalence of humid conditions.

Colluvium
The other common factor underlying most of the sites that were explored was that wherever
the stratigraphy was visible, it showed a single artefact-bearing horizon, which was a thick
deposit of colluvium. Fig. 17 shows the composite stratigraphy of three different sites of different
contexts. Even at the river bed site of Chabbi one observes a single artefact-bearing layer which
is that of the gravel. At BVN and GDNK, the underlying layer of the artefact bearing layer or
colluvium, is the ferricrete layer. However, at the Kovalli Cultivated Field, the top layer, which
is the colluvium, is found to be devoid of any artefacts. The ferricrete layer is observed to be
mixed with colluvium in the form of a debris flow with artefacts. It is likely that the ferruginous
process continued until it was replaced by the colluvial fan processes. However, we do not
observe Upper Palaeolithic artefacts within the colluvium. They start appearing in the last
phase of the colluvial fan processes as they were coming to an end (Deo et al. 2018a). It should
also be mentioned that the colluvial matrix became finer with time as seen at sites like Kovalli
which correlates to the cultural phase seen here.

The Assemblages
When we look at the tool kit, there are a variety of artefacts on one hand, and a clear
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Fig. 17 Composite stratigraphy of Bevinmatti, Gaddankeri 2 and Chabbi
paucity of others. For instance, even though we have elements of bifacial technology like bifaces,
their numbers are not significant. On the other end of the spectrum, there is a dearth of blades.
However we do get elongated flakes or flake blades from the site of Kovalli and a handful of
blade-like elements from Chabbi and Anagwadi (Hill Site). So we see elements of the three
Palaeolithic cultures and certain elements of continuity as seen from the diminutive handaxes
and cleavers from Ningapur. However it is almost impossible to place these artefacts in the
Palaeolithic timeline. If we look at the sites individually, we get a slightly clearer picture. At
Bevinmatti, the artefacts seem to belong to a late Acheulian to a Middle Palaeolithic culture
based solely on the artefact typology. Gaddankeri seems to exhibit an early Middle Palaeolithic
technology with elements of Prepared Core technology. However, both Chabbi and Ningapur
artefacts are heavily mixed in nature. Ningapur has elements of Acheulian and Middle
Palaeolithic technology seen through the highly abraded large handaxes made on quartzite
along with scrapers on chert flake blanks. Kovalli is distinct as the artefacts clearly belong to
one cultural phase that being of the Late Middle Palaeolithic.
To summarise, we see a wide range of artefacts from the above mentioned five sites from
the Lower to the Upper Palaeolithic. Pappu and Deo (1994) focused more on the correlation of
site location and environments and to understand landscape and geomorphic context of the
Palaeolithic sites in this region. Tool typology was briefly discussed in terms of the three phases
of the Palaeolithic cultures. In the duration of their explorations 47 sites were categorised as
Lower Palaeolithic sites, 113 sites had artefacts belonging to the Middle Palaeolithic and 44
sites showed evidence of an Upper Palaeolithic culture. The Lower Palaeolithic industry of this
region was characterised by artefacts made on quartzite blanks and the tool types include
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choppers, scrapers, handaxes, cleavers, discoids, flakes and cores. The large collection of
handaxes from Anagwadi were reported to have substantial variation in terms of evidence of
hafting, notches, beaked projections and those with chisel edges (Pappu 1971). Such a variation
indicates a maturity of the Stone Age culture that can only occur with time and to a certain
degree, stability of environment. The site of Anagwadi was most likely frequently inhabited by
the same and/or different groups of hominin populations that helped develop the Lower
Palaeolithic in this region.
The Middle Palaeolithic tool kit comprised of a variety of scrapers, points, borers and
composite tools (Pappu and Deo 1994). Unlike the bifacially flaked artefacts of the preceding
Palaeolithic culture, the artefacts were unifacially worked and were lacking in terms of aesthetics
when compared to the artistically symmetric bifaces of the Lower Palaeolithic (Pappu and Deo
1994). Here we see a shift in the use of raw material from solely quartzite to chert. We do see
evidence of a Prepared Core Technology which seems to be at its nascent stages from sites like
Bevinamatti, Gaddankeri and Ningapur. Only cores and debitage have been found belonging
to this phase of technology.
The Upper Palaeolithic of this region has been characterised to have artefacts that are
made on blade or flake-blade blanks. These artefacts include scrapers, points, borers, knives,
burins, backed blades, choppers etc (Pappu and Deo 1994). Similar to the Middle Palaeolithic,
the raw materials used in this culture were a variety of siliceous materials like chert, jasper,
chalcedony, agate and infrequently fine grained quartzite. Unfortunately, the evidence of this
culture is rapidly disappearing due to anthropogenic factors.
In general, the artefacts were found in near-mint condition, especially from the Lower
and Middle Palaeolithic sites indicating their primary to semi-primary nature. The presence of
these cultures gives evidence of continuity of the Palaeolithic cultures in the region.

Conclusions
The sheer number of Palaeolithic sites in this region warranted re-explorations. Furthermore,
a sizeable assemblage would help establish a better understanding of the Palaeolithic cultures
through lithic analysis. However in the duration of the authors’ fieldworks, it was observed
that majority of the sites could not be ascribed to a particular culture as all the artefacts were
eroding out of context from one colluvial layer. Since these artefacts are indistinguishable in
terms of stratigraphy, previously assigned Palaeolithic cultures needed to be re-investigated
with thorough typo-technological analyses. The artefacts could represent two distinct cultures
of Lower and Middle Palaeolithic or a late variant of the Acheulian or an Early Middle
Palaeolithic.
It must be mentioned that although Upper Palaeolithic artefacts have been reported from
Bevinmatti and Gaddankeri, barely a handful were observed on the surface during the
researcher’s first field work. The artefacts in contention were blade fragments which eventually
were not observed during the second visit. The limited number of artefacts, like those blade
fragments, does not warrant an Upper Palaeolithic assessment to the sites. If artefacts of this
period existed at the sites, they were limited and concentrated to particular localities.
Another observation made during the field visits was that even though a high number of
river bed sites were reported, currently their access is restricted. This is due to the fact that
many sites are now under water as a result of the dam at Almatti. We have seen that the
context of the sites varies from hill sites, to pediment sites to river bed sites. Five High Level
Gravel sites along with nine Channel Gravel Sites and 46 River Bed sites were previously reported
by Pappu and Deo (1994). Numerous Factory Sites and Pediment Surface Sites were also
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reported but currently, due to years of anthropogenic activity, the visibility of the artefacts has
reduced and such data cannot be correlated. As already mentioned, the River Bed sites and
their numbers have drastically reduced and sites with such contexts near the dam are almost
impossible to access.
Out of the five sites mentioned, only the Kovalli Cultivated Field site stands apart in terms
of lithics. Not only is the frequency of the lithics high, their un-abraded condition points to the
in-situ nature of the site. Also the high number of finished tools indicates that the site was a
place where the artefacts were further reduced after the initial stages of raw material
procurement. This observation is made against what has been observed at the other sites where
there is little difference between the number of cores and finished tools. However, these
observations are at a preliminary stage and further work is being carried out.
To summarise, the Ghataprabha Basin gives us a glimpse of different Palaeolithic cultures,
some more than others, through the artefacts found on the surface. We have the presence of
the Lower Palaeolithic culture as seen at the site of Anagwadi (Pappu 1966, 1971, 1974) and
also from the locality under the Ningapur Bridge and possibly Bevinmatti. Even though the
artefacts and sediments have not been dated at the site, Deo et al. (2018a) convincingly argue
for an Early Pleistocene phase with Lower Palaeolithic artefacts at Anagwadi. This culture is
followed by the Middle Palaeolithic. Majority of the sites explored here fall under this cultural
phase or a transitional phase from the Lower to the Middle Palaeolithic. Chronologically this
period is followed by the Upper Palaeolithic and even though presence of this culture is less
visible or less prevalent in this region, we find its evidence from sites like Chabbi, Anagwadi
(Hill site), Bevinmatti and Kovalli.
Although this area has a high potential in terms of number of sites, the artefact visibility is
constantly reducing due to economic activities like soil mining, road construction and laying
of plots for housing projects. Unlike the site of Anagwadi, where the artefacts were found in a
cemented conglomerate, almost all the other sites that were explored had a similar geomorphic
context wherein the artefacts were eroding from the underlying colluvium. Since Anagwadi
and Kovalli are the only sites that have been excavated in this region it would be reasonable to
undertake fresh excavations in other parts of the basin. However, that endeavour might prove
to be futile as the artefacts are in a secondary context within the colluvial layer.
An alternative would be to conduct a wide-scale exploration project similar to the one
carried out earlier. This would help understand landscape changes over time and aid future
archaeologists with the know-hows of explorations of surface sites. A larger collection, combined
with experimental knapping as well, would help understand the stone tool technology of this
region. So a regional approach of the entire basin is recommended. Moreover, a thorough
inspection of the smaller streams and their vicinities would help develop a better picture of the
basin’s prehistory instead of only focusing on the main river and its tributaries.
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Abstract
Very few initiatives to understand early hominin adaptation strategies in the Indian context have
been undertaken so far. However, a few such studies exist that are confined to open-air sites from
a regional perspective and some rock shelter occupation sites exist. The present study is one such
initiative, where an attempt has been made to understand the reasons for early hominins preferring
a particular landscape to inhabit. The study of artefact surface scatters was undertaken to
understand early hominin occupation strategies at a given spot. The present paper discusses an
important Acheulian locality at Tikoda, District Raisen, Madhya Pradesh, India.
The rich evidence of Acheulian occupation at Tikoda is set in a quartzitic sandstone/sandstone
landscape; presently these are in an open-air context. Patterns of exposed artefact scatterings
observed within a particular micro-landscape indicate that early hominins had a certain
preference for various micro-landscapes. As part of the study, Tikoda locality-I has been taken
up for detailed investigations through systematic documentation of surface scatters of artefacts
followed by trial digging at the locality. Based on the scatter pattern of artefacts, including its
contextual occurrence, it is clear as to why early hominins preferred to occupy this small area.

Introduction
In India, most of the prehistoric sites are found either from the surface or near-surface due
largely to recent erosional activity. Such exposed sites are considered as surface sites and
therefore, the full potential of such sites is ignored as they are considered disturbed ones. In
recent years, the importance of surface sites has been realized and proper attention has been
being given to infer past human behavior. Methodological developments have not only lent
impetus to the study of these sites but have also emphasized the need to study such sites to
understand past human behaviour. In the West, the importance of surface sites has already
been well-realized and many methodical and experimental studies on surface sites known as
“Plow Zone Archaeology” (O’Brien et al. 1981) have been carried out.
It is a fact that such exposed surface sites are vulnerable to disturbance by both, natural
and human agencies. Therefore, an integrated study model is required taking into consideration
local complexities in terms of landscape dynamism due to human and natural impacts.
Moreover, if surface sites are properly studied within the framework of formation processes,
vital information on human behaviour can be understood including intra-site and inter-site
settlement patterns.
Suman Pandey and Niharika Srivastava 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra
Joglekar Eds.), Monograph No.10, pp. 155-174, Pune: ISPQS. www.manandenvironment.org. ISBN:
978-81-908330-9-7
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The 1960s marked a shift from the culture-historical and typo-technological approach to
reconstructing prehistoric settlement systems based on intensive regional investigations and
discovery of sites in their primary context (Paddayya 1982a; Jacobson1985). A consideration of
natural process influencing the integrity of sites can be seen in the works of Paddayya (1977a,
1977b, 1978, 1982a, 1983), Murty (1981) and Jacobson (1985), and remarkable research was
carried out by Cooper (1983) in the Bastar area. Artefact analyses and experimental studies
were also undertaken to assess the usefulness of buried and surface assemblages to reconstruct
early hominin behaviours (Paddayya and Petraglia 1993, 1995; Jhaldiyal 1997a, 1997b, 1998,
2001, 2006).
The present paper aims to understand the surface occurrences of artefacts in their context
and thereby, construct a methodology to study such sites that would help in understanding
certain aspects of early hominin behaviour. For the purpose of this study, the rich Acheulian
site of Tikoda in District Raisen, Madhya Pradesh that has periodically been a subject of
investigations and research over the last six decades was selected.

The Study Area

o

o

Tikoda village (23 17' 53.6"N ; 77 59' 27.6" E) is located on NH-86A, about 22 km east of
the district headquarters at Raisen en route to Sagar. The present study area (Fig. 1) lies between
the Narwar-Tikoda hill range to the north and Putaliya Pahar range and Ghiriya Pahar to the
south. The area thus forms a close ‘V’ shaped valley and can be considered as a microgeographical unit. The Khandera-Narwar-Tikoda Hill range that borders the northern boundary
of the study area acts as a water divide between the Betwa River (a major tributary of the river
Yamuna) to the north and the river Barna and its tributaries ( of the Narmada Basin) to the
south. National Highway 86A borders this hill range to the north and the southern part is
mostly covered by the reserved forest of the Tikoda village range. A major part of this reserved
forest is now under cultivation. The rich Acheulian localities are situated in this forest zone;
therefore, the present study area has been named after the Tikoda village as it is the nearest
village. This village is mainly occupied by people of the Gond community.
The Narwar-Tikoda hill is oriented east-west and stretches for 2.5 km with Tikoda on the
east (23° 18’ N; 77° 59’ E) and Narwar (23° 18’ N; 77° 58’ E) on the west. The northern side of
this hill has a steep slope, whereas the southern side has a gentle slope that finally merges with
the undulating cultivated lands. The highest altitude is 590 m AMSL from the Narwar hill
where a temple is located, a distinct landmark in the area. On the Tikoda side, the hill slope is
oriented NE-SW and is characterized by exposed sandstone beds and boulders eroding from
the bedrock. This slope has a thin cover of yellowish sediment, mostly between elevations 438
m and 445 m AMSL. Several water pools and springs get activated during the monsoons while
the slope remains dry for the rest of the year. This slope is devoid of trees due to large scale tree
cutting. The tree line on the south-western slope is above an elevation of 456 m, whereas on the
north-eastern side i.e. towards the Tikoda village the tree line is found above an elevation of 487
m. The western end of the Tikoda hill bifurcates into a ‘V’ shaped valley which is a distinctive
feature of the study area. It is enclosed by the low-lying Narwar-Tikoda ridge on one side; and
opens into a broad river valley on the other. The ‘V’ shaped valley floor has preserved a thick
sedimentary deposit and has the appearance of badland topography. The average elevation of
this valley floor ranges from 465 to 440 m AMSL. Seasonal streamlets drain the valley and
erode the thick sediments.
Geologically, the area is dominated by the pre-Cambrian Vindhyan series of sandstones
and quartzite of different shades, capped by an eroding deposit of the Cretaceous volcanic
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Fig. 1 Location of the study area (modified after Srivastava et al. 2020)
basalt rock. This shows the manifestation of a transitional landscape between the Malwa plateau
and the low outlying hills of the Central Vindhyan Range. Climatically, the study area is classified
as the sub-humid zone with an average annual rainfall of 1245 mm (Srivastava 1979). It is
covered with Southern Tropical Dry Deciduous with minor extent of dry deciduous scrub forest
type (Champion and Seth 1968).

Previous Research
This area was first investigated by Jerome Jacobson who highlighted prehistoric remains
in the early 1970s (Jacobson 1970a, 1970b, 1974, 1975, 1985). Besides detailed work on rockpaintings and contemporary Mesolithic cultures in the Putlikarar area, he also brought to light
a large number of Acheulian occurrences south of the ‘V’ shaped valley of the Narwar- Tikoda
hill range. More than 90 sites in an area of 175 km2 were noticed during these field investigations
conducted in 1965 and 1973-74. It was observed that the Acheulian occurred mostly on the
surface and was therefore considered late in age. It was claimed that the area had one of the
richest concentrations of Acheulian sites in the world (Jacobson 1985: 49). Jacobson made a
systematic sample collection of over 11,600 artefacts from nine localities in the years 1965 and
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1973-74 in order to study intra- and inter-site variability. It was suggested that these surface
sites present unusual challenges and opportunities in archaeological methods and interpretations.
Jacobson’s work was an outstanding model of a lateral approach to the study of Stone Age
sites. This work in the Raisen site complex disproved the long-held thought in Indian prehistory
that Stone Age occupation was only confined to major river banks. Jacobson preferred a
processual approach to understand regional cultural variations within the Raisen complex, a
rarity in those times. Interestingly it is well known that while major investigations in the
Narmada valley dealt with secondary sites associated with river deposits, the Raisen group
signifies true primary/fairly undisturbed occupation sites, and this complex is therefore
significant in understanding early hominin behaviour.
After the work by Jacobson, a good number of cleavers along with handaxes, scrapers,
knives, discoids, points and retouched flakes were collected from an area near the Tikoda village
were reported by the Prehistory Branch of Archaeological Survey of India under the guidance
of K. D. Banerjee. It was mentioned that the Acheulian assemblage is cleaver dominated and its
occurrence is confined to a laterite surface (IAR 1982-83: 39). Since 2009, geo-archaeological
investigations were carried out by Dr. S.B. Ota (then Regional Director, Archaeological Survey
of India, Central Region, Bhopal) and Prof. S.G. Deo (Retired, Department of Ancient Indian
History, Culture and Archaeology, Deccan College Post-Graduate and Research Institute, Pune).
These investigations brought to light one of the richest Acheulian sites in the country (Deo et
al.2013; Ota and Deo 2013, 2014). Altogether eight Acheulian localities were located in the
foothill area and the ‘V’ shaped valley of the Narwar-Tikoda hill. Besides these, four Acheulian
localities were marked in the Damdongri area (DGR-1 to DGR-4), and one in the Pilidhani
area in context of Cretaceous Deccan Trap basalt. Systematic surface collections and excavations
were carried out at these localities with a specific objective at each of the localities. The cleavers
from TKD-II and III were analyzed by Rapheal (2017; Rapheal and Deo in this monograph).

Tikoda Locality-I (TKD-I)
During explorations in 2009, a group of artefact clusters were noticed on the pediment
zone on the southern side of the Narwar-Tikoda hill (Fig. 2). Within this locality, artefacts were
differentially clustered as well as sporadically scattered. This locality is 3600 sq. m and is situated
about 1.2 km southwest of the present Tikoda village. It has a thin cover of yellowish sediment,
which is a by-product of underlying weathered Vindhyan sandstone bedrock. This yellowish
silty-sandy sediment (weathered sandstone) stabilized over time and turned the surface into a
non-sticky fossil soil. The hill-slope area is covered in rubble on either side of the locality whereas
the demarcated locality area is almost a flat surface with a 3° per meter slope. This low gradient
surface eventually meets the seasonal nala that flows to the south of this locality and is active
almost throughout the year beginning with the monsoons and is dry only during the summer
months. This locality was systematically documented in 2010-11 by the Archaeological Survey
of India and Deccan College, Pune (Deo et al. 2013; Ota and Deo 2014).

Objectives
The main objective of the present study is to understand the context of the surface
occurrences of artefacts and thereby build up a methodology that would help in understanding
certain aspects of early hominin behaviour. In this attempt, several queries were addressed
through suitable methodologies. These were as follows:
1. Composition of the lithic assemblage at the locality
2. An understanding of the contextual occurrence of artefacts on the surface though trial
trenching
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Fig. 2 Map showing Acheulian localities in Tikoda area (source: Google Earth)
3. Indicators of activity loci within the locality as understood through trace cluster(s) if any
4. Understand the intra-site assemblage variability and activity loci (if any) at this locality
5. The disturbance processes as part of the site formation process that operated on artefact
location
6. Taphonomical aspects of artefacts that help in understanding the site formation process

Methodology (Artefact Scatters at TKD-I)
To understand the artefact scatter pattern over the landscape at this locality, detailed and
meticulous documentation was followed while collecting artefacts from the surface. Excavations
were carried out to contextualize the surface. In order to recover data from the field as accurately
as possible, detailed mapping and systematic collection of artefacts was carried out.

Mapping
A detailed topographical map with a 0.25 m contour interval was prepared before artefact
collection, so that, artefact scattering over the surface can be studied in relation to the landscape.
An area of a total of 3600 sq. m was mapped with detailed landscape features like exposed
bedrock, rubble (boulders), major vegetation, rain-gullies, water-bodies and bullock-cart tracks
and included the location of artefacts as well (Fig. 3). While mapping, the context of artefacts
was cautiously plotted in relation to their context as either lying in the yellowish sediments or
on the exposed sandstone bedrock. A comprehensive contour map of this locality shows that it
has a 3Ú per meter gradient towards the southern side that meets the ephemeral nala.

Systematic Artefact Collection
After preparing the site plan, the location of each artefact was marked by fixing a flag
(Fig.4). This assisted in recognizing the concentration of the artefacts and helped in quicker
recording. Using GPS, the geo-coordinates of the artefacts were recorded and later plotted on
a Google Earth map to view the distribution pattern.
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Fig. 3 Site- plan of Tikoda-I
Each artefact was photographed in situ to determine is its position on the surface had any
bearing on differential abrasion. Further, the artefact types, raw-materials used artefact

Fig. 4 Flagging of artefacts at Tikoda-I
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Fig. 5 Artefact recording at Tikoda-I
dimensions, its orientation and inclination and context in which it occurs were recorded. The
orientation and inclination of each artefact were recorded to understand if artefact alignment
was influenced by post-depositional effects such as slope processes, fluvial activity or other
agencies (Fig. 5).

Fig. 6 Artefacts cluster at Tikoda-I
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The context of artefacts was also carefully recorded. The artefacts were noted either on the
bedrock or in yellowish silty sandy sediment during collection (Fig.6). Finally, before picking
the artefact, its impressions were observed. However, certain exceptions to this rule were taken
into consideration. For instance, if an artefact left and impression that had dry grass indicative
of recent disturbance, then that piece was considered disturbed.
Types
Shaped tools
Cleavers
Handaxes
Scrapers
Choppers
Discoid
Hammerstone
Simple artefacts
Unfinished tools
Cores/ Core fragments
Flakes/ Flake fragments
Worked nodule
Total

Total No.

Percentage

45
9
41
8
2
2

19.82
3.96
18.06
3.52
0.88
0.88

3
43
73
1
227

1.32
18.94
32.16
0.44
100

Table 1 Composition of lithic assemblage at Tikoda-1 from surface collection

Lithic Assemblages
A total of 227 lithic artefacts occurring on the surface were studied from Tikoda LocalityI. This assemblage comprises both finished 47.14% (n=107) and simple artefacts 51.54% (n=117)
(Table-1). The finished tool category comprises cleavers, choppers, handaxes, scrapers and
hammerstones whereas end flakes, side flakes, flake fragments, Levalloisian flakes, flake cores,
discoids, and worked nodules have been classified under the simple artefact category. There is
an unfinished handaxe (n=1) and two unfinished cleavers (n=2) in the assemblage.

Finished tools
a. Cleavers
Cleavers (Fig. 7) constitute 19.82% (n=45) of the total assemblage. 95.56 % of these tools
are on quartzite and quartzitic sandstone and only 4.44% on sandstone. 93.33% are made on
fine grained and 6.67% on medium grained varieties of raw material. It is interesting to note
that none of the cleavers were made on coarse variety of raw-material. Quite a large number of
cleavers are on kombewa flakes viz.51.11%; 28.89% on end flakes; 6.67% on side flakes; and
13.33% on flake cores. The maximum and minimum lengths, breadths, thicknesses and mass
of the cleavers are given in (Table-2).
Cleavers have been recorded with parallel, divergent, convergent, parallel and asymmetrical
lateral margins. The butt ends of the cleavers are either convex, concave, straight, working
edge, round, pointed, truncated or irregular in its shape with varieties of cross-sections such as
biconvex, low-back, parallelogram, concavo-convex and irregular.
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Fig. 7 Cleavers from Tikoda-I from surface collection
Max. Length (cm)
Min. Length (cm)
Mean (cm)
Max. Breadth (cm)
Min. Breadth (cm)
Mean (cm)
Max. thickness (cm)
Min. thickness (cm)
Mean (cm)
Max. Weight (g)
Min. weight (g)
Mean (g)

Handaxes
14.7
9.2
11.4
10.4
6.4
8.38
4.3
2.8
3.73
535
159
367

Cleavers
25.2
8
13.33
13
5.1
9.39
8.1
2.7
3.99
2478
138
510

Scrapers
17
3.3
8.49
11.4
2.7
6.88
5.4
0.8
2.99
1000
12
226

Choppers
21.6
8.5
11.71
14.5
6.0
4.09
5.6
3.1
4.086
1916
195
541

Table 2 Descriptive statistics of tools at Tikoda-I from surface collection
b. Scrapers
Scrapers (n=41, 18.14%) are the second most featured tool of this assemblage. This group
includes side scrapers, end scrapers, side-cum-end scrapers, steep edged scrapers and some
notched scrapers. The maximum and minimum dimensions and mass of the scrapers are given
in (Table-2). 95% of this group is prepared on fine-grained quartzite and quartzitic sandstone
material while 5% is on medium-grained sandstone. Two scrapers are noticed on cryptocrystalline material. Backing has been noticed on the lateral side of a few scrapers.
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Fig. 8 Handaxes from Tikoda-I from surface collection
c. Handaxes
Handaxes (Fig. 8) make up 3.96% (n=9) of total assemblage. The maximum, minimum
and average dimensions and weights of handaxes are given in (Table-2). Ovate handaxes are
the most common, comprising 55.55% total number of handaxes while the remaining ones are
limande, cordiform, oval asymmetrical pointed, limande elongate asymmetrical with truncated,
rounded butt and biconvex, lenticular and parrellogram cross-sections. Only 11.11 % of
handaxes have been made on sandstone material while the rest are made on quartzite and
quartzitic-sandstone. Two-third of the handaxe collection is on fine-grained variety whereas
just a third is on medium grain size. It is interesting to note that 77.78% of tools are on kombewa
flakes while the remaining is on side flakes. Two miniature handaxes have been documented.
d. Choppers
There are a total of eight (3.54%) choppers in the assemblage. All the choppers are on a
fine-grained variety of quartzite and sandstone. These unifacial and bifacial choppers are
predominantly made on cores (75%) while the rest are made on slabs. The choppers’ maximum,
minimum and average dimensions and weights have been given in (Table-2.)
e. Discoids and Hammer stones
Discoids constitute only 0.88 % (n=2) of total assemblage made on fine-grained quartzite
material. The mean length, breadth, thickness and weight have been noted as 7.75 x 6.8 x 4.45
cm and 236 g, respectively. Two hammerstones were recorded in the assemblage, one of
quartzitic sandstone and the other of a well-rounded sandstone piece. Their dimensions are 6.3
x 5.4 x 4.8 cm and 11.0 x 10.5 x 7.3 cm and weigh 163 and 1052 g, respectively.
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Simple artefacts
The simple artefact category comprises flakes, cores, fragments of core, flake and artefacts,
unfinished category and worked pieces, etc. Nearly 13.7 % of the simple artefact group has
evidence of utilization marks.
a. Flakes and fragments
This group constitutes 32.16% (n=73) of total assemblage from which 39.73% of the flakes
are side flakes, 39.73% are end flakes and 19.18% are flake fragments. The assemblage also
contains a single Levalloisian flake. 82% of the flakes are on quartzite, quartzitic-sandstone
and sandstone and the rest are on crypto-crystalline materials. About 83.05% are on fine grain
while16.95% are on medium grain varieties of raw material. Utilized pieces are mostly used as
scrapers, either end or side. Most of the flakes are non-cortical (69.86%) however, 0-25% of the
cortex is noted on nearly a quarter of the flake assemblage while 25-50% of the cortex has been
preserved on5.48% of the flakes.
b. Cores and fragments
Cores and fragments comprise 18.94% (n=43) of the assemblage. 93.02% of the cores are
quartzite; quartzitic-sandstone and a few are sandstone. Only 6.98% of the cores are on cryptocrystalline material; these are of <5 cm in dimension. Almost 80% of the cores are on fine grain
whereas 20% on medium grain variety of raw material. The metrical details are given in (Table3). Cortex is noticed on most of the cores (on 76.74%) whereas only 23.26% of the cores are noncortical.
Core and
Core fragments
Maximum
Minimum
Mean

Length (cm)
18.6
3.4
10.32

Breadth (cm)

Thickness (cm)

Weight (kg)

14.3
2.4
8.2

10.8
1.4
4.9

2.945
0.008
0.576

Table 3 Descriptive statistics of Cores and Core fragments at Tikoda-I from surface
collection

Worked nodule
A single sandstone worked nodule measuring 11.3 x 9.0 x 3.8 cm and weighing 474 g was
noticed.

Selection of Raw-material
Raw material type frequency (Table-4) shows that quartzite (67.70%) and quartziticsandstone (17.26%) was predominantly chosen for artefact curation; besides these, sandstone
(7.08%) and crypto-crystalline material (7.96%) were also used. Based on macroscopic
observations, under a low power geological lens of 10x magnification, all the quartzite, quartziticsandstone and sandstone materials have been classified into three major grain size groups viz.
fine, medium and coarse (Table-5). Interestingly, a majority of the artefacts are fabricated on
fine grain to medium grain sized material. It suggests that early hominins who occupied this
locality favored fine to medium grained material. Quartzite, quartzitic sandstone and sandstone
as raw material might have been exploited from the foothill area nearby, where raw material is
available in plenty e in the form of blocks and boulders. The crypto-crystalline materials might
have been collected from the basaltic area just outside the V-shaped valley on the southern side
of the locality.
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Table 4 Raw-material frequency at Tikoda-I surface collection
Grain size
Fine
Medium and Coarse
Total

Quartzite
149
4
153

Quartzitic-sandstone Sandstone
28
6
11
11
39
17

Total
183
26
209

Table 5 Raw-material vis-à-vis grain size distribution at Tikoda-I surface collection

Taphonomic Observations
About 82.3 % of the artefacts bear uniform patina, however, the remaining 17.7 % shows
differential patination. Differential patina has been classified into two categories (i). Patina
developed due to longer exposure of a particular surface of the artefact to the varied environment
conditions (15.49%) and, (ii). Differential patina brought about due to recycling activity (2.21%).
The fresh artefacts are 56% of the total artefacts which indicate that these were buried in
yellowish sediment and were recently exposed due to sediment erosion. About 10% are very
slightly abraded, 21% are slightly abraded, while 13% moderately abraded.
Nearly 40% of the artefacts have demonstrated modern damage on the edges. This is
likely caused as some of this locality forms part of a bullock cart track and artefacts are often
subject to trampling upon by cattle movement. Considering the cluster demarcations, cluster1 is scattered partially on the sandstone bedrock and in the yellowish sediment while the area
of cluster-2 is part of the bullock cart track. Some artefacts show algae encrustations on their
periphery.

Recycling
Studies recognizing the evidence of lithic recycling in the Indian context are limited (Roy
2011, 2015; Joshi 2018; Salunke 2019; Ota et al. 2020). Among the Acheulian studies, recycling
of lithic artefacts has only been reported from an Acheulian locality at Damdongri 2 (Ota et al.
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2020). A marginal amount (2.21%) of the total assemblage bear noticeable marks of recycling,
out of which only two artefacts were retouched in order to recycle whereas rest have shown
random removal patterns. These observations were based on differential patina and abrasion
on the flake scars of the artefacts. This evidence at this locality supports the hypothesis that
“…recycling activity on ancestral lithic artefact during Acheulian was probably considered as
‘taboo’” (see Ota et al. 2020: 133; and Srivastava and Pandey in this monograph).

Observations on Surface Collection
The following general observations have been made on the surface collection from Tikoda
Locality-1:
1. This particular locality appears to be in primary a context with having the Large Flake
component to the Acheulian tradition, with a handaxe and cleaver ratio of 1:5.
2. Systematic lithic documentation at this locality has shown four distinct concentrations
of artefacts labelled as Clusters-1, 2, 3, 4 along with sporadic occurrences. Cleavers,
handaxes, and scrapers are present in all four clusters. There are more cleavers and
scrapers are in cluster-1 whereas handaxes are more in cluster-2. Apart from cluster-3
choppers are present in other clusters. Discoids are present in cluster-1 and 4.
Hammerstones are only found in cluster- 1 and 2 (Table 6). Cleavers out number

Table 6 Cluster-wise distribution of finished tools at Tikoda-I surface collection
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Table 7 Cluster-wise frequency of bifaces at Tikoda-I surface collection
handaxes in all the clusters apart from cluster-2 (Table 7) where handaxes are more in
number. The frequency of end flakes and side flakes are the same in cluster-1. Side
flakes dominate cluster-2 whereas end flakes dominate cluster-3 and 4 (Table 8).
3. Bifaces are predominantly noted on kombewa flakes (54.55%) followed by end flakes
(23.64%) while the remaining 12.73% and 9.08% are on flake cores and side flakes
respectively. At TKD-I no bifaces are made on thermally fractured chunks/ pieces as
noticed in DGR-2 assemblage (Srivastava et al. 2020; Srivastava and Pandey in this

Table 8 Cluster-wise frequency of flake types at Tikoda-I surface collection
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monograph).The predominance of bifaces on Kombewa flakes suggests a high degree
of well determined knapping skills.
4. Quartzite and quartzitic-sandstone form the predominant raw material of the artefact
group i.e. 192 (84.96 %) artefacts are observed on various shades and very fine to medium
grain qualities. It is interesting to note that 91.50% of tools like cleavers, handaxes,
choppers and scrapers were mostly prepared on quartzite material in comparison to
any other group. Relatively, 6.60% of the total tools are made on sandstone. It suggests
that quartzite and quartzitic sandstone material were found to be more suitable for tool
manufacturing than sandstone.
5. The absence of giant/large cores at this locality indicates that it is quite possible that the
primary detachment of large flake tools must have detached somewhere near the raw
material source area which is not far away from this locality.
6. An analysis of the inclination of artefacts shows that 52% of the artefacts are flat whereas
48% are varyingly inclined (Table 9). This shows these artefacts are not disturbed by
any fluvial agency but rather have been exposed to the surface by slow sediment wash
processes.

Table 9 Distribution of inclination at Tikoda-I surface collection

Excavations
In order to know the sedimentary context of the artefacts, the relation between surface
and sub-surface artefacts and to understand the lithic composition of buried artefacts to
reconstruct early hominid behaviour, an excavation was carried out at this locality in 2010-11.
A trench of 5 x 5 m was laid out (GPS 23017’38.7" N: 77°58’53.8" E) from which eight grid
squares of 1x1 m (A1, A2, B1, B2, D4, D5, E4, E5) were taken up for excavation Fig. 9-11). A
total of 60 lithic artefacts had been recovered from the excavation.
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Fig. 9 Excavated trench at Tikoda-I
Preliminary observations on excavated materials include the following:
1. This lithic assemblage comprises cleavers (n=6), scrapers (n=3), cores (n=12), flakes (n=29),
chips (n=5) and worked nodules (n=5).
2. A total of 56.57% artefacts are made on quartzite, quartzitic sandstone and sandstone,
while the rest are on crypto-crystalline material. This suggests that locally available
raw-material must have been exploited by early settlers at this locality whereas; crypto
crystalline material was brought from Deccan trap area which is in the vicinity.

Fig. 10 Key plan of excavated trench
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Fig. 11 Tikoda-I: Excavated trench section facing east
3. The excavated deposit caps the underlying quartzitic sandstone bedrock. It comprises
sandy-silt with ferruginous pellets and is about 40 cm in thickness. Interestingly, two
distinct levels have been noticed.
4. The artefacts which are noticed on the upper levels are quite fresh relative to the artefacts
noticed in the thin layer of yellowish sediment over the sandstone bedrock. Artefacts
associated with the lower layer have signs of abrasion brought on by chemical
weathering.

Discussion and Conclusion
Following conclusions seem to be relevant in understanding the Acheulian cultures in the area.
1. This work disproves Jerome Jacobson's view that the Acheulian sites in the area were
“surface sites” rather than artefact concentrations, visible on the surface. These actually
constitute “open-air buried sites” and are getting exposed due to recent surface erosion;
the rate of erosion has drastically increased owing to deforestation.
2. The slope analysis has revealed that this locality in particular has a 3°per meter gradient
and therefore, almost a flattish surface. This low gradient surface must have provided a
suitable space for early hominin occupation. Early hominins might have settled on this
comparatively flat surface with finer yellow sediment cover spread over the bedrock.
3. Through surface plotting and excavations, it can be inferred that there were two distinct
level of early hominin occupation interspersed by a gap.
4. Those artefacts on the surface are quite fresh, but those embedded in the yellowish
sediment have some weathering and patination as noticed on the artefacts collected
from the lower levels during excavations.
5. A preference for inhabiting this spot could be because of an abundance of raw material
and water-bodies, the nature of sediment, the type of landscape and probably its
proximity to a water body (an ephemeral nala) and springs.
6. During field investigations it has been noticed that several springs become active and
the land surface turns into a grassy land during and post-monsoon. Therefore, owing to
low gradient surface, this area is quite convenient for habitation with availability of
raw-material, an abundance of water resources, etc. It is clear from the artefact scattering
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pattern that certainly this area was chosen for short term habitation. Water-bodies must
have created the ideal setting to attract early hunter-gatherers on a short term/ seasonal
basis.
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Abstract
Cleavers form a significant part of the Acheulian assemblage of Tikoda. Here, the cleavers of
two different localities viz. TKD I and TKD II are considered for analysis. Emphasis is given to
quantify the qualitative features of the cleavers, which go unnoticed with a standard metrical
analysis. An Analysis of the qualitative features points towards various cognitive factors involved
in making cleavers, and though the metrical values remain the same, the strategies used to
make the cleavers may be different.

Introduction
Raisen district, located in Madhya Pradesh has one of the densest concentrations of
Acheulian sites in the world (Jacobson 1985). During field visits in 1965 and 1973-74, Jacobson
discovered more than 90 Acheulian localities within a small area of the district. He considered
it as an ‘unusual challenge’ and emphasized the importance of these ‘surface sites’, which
opened new avenues in archaeological methods and interpretations of this area. The site of
Tikoda in particular, is located between the Narwar-Tikoda hill range and Putaliya PaharGhiriya Pahar hill range in Raisen district, Madhya Pradesh (Fig. 1). The site forms part of a
reserved forest and is named after the nearest village of Tikoda. It is situated in a ‘V’ shaped
valley which is a water divide between the Betwa River, a major tributary of the river Yamuna,
and the Narmada System. In the 1980’s, the Prehistory Branch, Nagpur of the Archaeological
Survey of India conducted a survey near the village of Tikoda. A number of Acheulian artefacts
were identified and collected during this survey (IAR 1982-83: 38-39). Lately, explorations and
excavations were conducted by the Archaeological Survey of India in collaboration with Deccan
College, Pune between 2010-2015 (Deo et al. 2013; Ota and Deo 2014). The reconnaissance
survey revealed several Acheulian artefacts in clusters within a small area forming a definite
geographical unit. These geographical units are divided into eight localities considering the
concentration of the artefacts (Deo et al. 2013; Ota and Deo 2014). Among these artefact
assemblages in the clusters, cleavers form an important component among the Large Cutting
Tools (LCT). The cleavers observed at this site are mostly above 10 cm and come under the
category of Large Flake Acheulian, a characteristic marker of Acheulian technology in most
cases.
Large Flake Acheulian (LFA) is identified with the ability of the hominins to detach large
flake from cores (Mishra et.al 2010; Sharon 2010). This marks an important phase in the
evolution of stone tool technology. The artefacts made from these flake blanks form an important
Jose Rapheal and Sushama G. Deo 2022. in Adaptations Across Antiquity: Tracing Quaternary Environments and
Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
Monograph No.10, pp. 175-196, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 Location map of Tikoda area, Raisen district, Madhya Pradesh
(after Ota et al. 2014)
part of the Acheulian techno complex that emerged in Africa, Middle East, Indian Subcontinent
and South-East Asia (Howell et al. 1962; Clark 1964; Stekelin 1966; Gilead and Ronen 1977;
Zarins et al. 1980; Ronen 1982; Olsen 1987; Goren-Inbar and Saragusti 1996; Ronen et al.
2000; Ranov 2001; Sankalia 1946, 65; Khatri 1958; Misra 1961; Joshi et al. 1966; Corvinus 1967;
Joshi and Marathe 1975-76, 1977, 1985; Singh 1965; Raju 1981; Pappu et al. 2003; Mishra
2007; Gaillard et al. 2008; Chung 1984; Wang 2006). This Acheulian techno-complex includes
handaxes, cleavers, scrapers, knives, etc. Among them, the cleaver is a distinct tool type typically
made on large flakes. Though it is a dominant tool type in many of the Acheulian sites along
with handaxes; cleavers all over the world were overlooked while understanding the technical
factors of LFA (Wynn 1979, 1995; Ashton and McNabb 1994; White 1995; Kohn and Mithen
1999; McPherron 2000; Davidson 2002; Gamble and Marshall 2001; Ashton and White 2003).
Cleavers however are equally important and informative. The identification of reduction
sequences and influence of raw material are just some of the possible avenues for research. It
can also contribute to the understanding of hominin cognition and language abilities (Sharon
2010) which was once exclusively determined by studying handaxes (Wynn and Tierson 1990;
McPherron 1999; Vaughan 2000; Nowell et al. 2003; Saragusti et al. 2005; McPherron and
Dibble 2006)
In Indian sub-continent, a number of Acheulian sites have been reported since the discovery
of the first Palaeolithic tool at Pallavaram, Tamil Nadu in 1863 (Foote 1866). It has been observed
that almost all the sites have presence of cleavers in the assemblage. A good number of Acheulian
sites have cleavers as a dominating tool type (Rapheal 2017).
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Defining Cleavers
The cleaver is generally defined as a tool made on a large flake which has a broad
unretouched cutting edge at the distal end with possible retouch on the lateral sides. The word
cleaver emerged with the French term for it ‘Hachereau’ (Burkitt 1928; Leakey 1931). Since the
European Acheulian is dominated by handaxes or the Coup-de-Poing, the cleavers from Africa
were initially considered as a variety of the handaxe. Hence, Burkitt (1928: 56) commented
that “…the Coup-de-Poing sometimes end in a point but a fairly wide chisel edge. This variety
grades into the so called ‘cleaver’ type which though rare in Europe, is common elsewhere in
Lower Palaeolithic”. Therefore, most of the early literature till 1950 considered cleavers to be a
variety of the handaxe. Later Biberson (1954) and Tixier (1956) acknowledged them as a separate
tool type considering the morphological variability, especially the broad cutting edge on the
distal end. In the global context, the presence of cleavers is confirmed in the Acheulian sites of
India, Africa, the Middle East and South East Asian countries. In the European context cleavers
are found mostly as part of the Middle and Upper Palaeolithic levels. Hence, it was considered
that the Indian and African Acheulian differ from the European Acheulian due to the presence
of the cleaver. However, the recent discoveries from the site of Porto Maior (Galicia, Spain),
which have revealed 9 cleavers along with handaxes and other Acheulian LCTs from level PM4
(Quintas et al. 2020) needs to be considered as an exception to this.
In India also, on the basis of the European model, most of the early scholars clubbed
cleavers and handaxes together while analyzing the Acheulian bifaces (Misra 1975; Joshi and
Marathe 1976, 77; Corvinus 1985; Kumar 1989). Although cleavers form a dominating tool
type at many Indian Acheulian sites, only a few attempts have been made to understand their
technical features. Some exclusive works have been done on the cleavers from the site of
Mayurbhanj, Odisha (Ghosh and Ray 1964: 50-74). Here they have tried to understand the
norms by which cleavers can be defined, stating “…cleavers are a type of Coupe-de-Poing,
having broad transverse cutting edge, placed anteriorly and having roughly parallel lateral
margin”. Hence it may be inferred that they also considered cleavers as a variety of Coupe-dePoing (handaxe), based on the European model. The co-relational analysis of the handaxes
and cleavers along with their functional interpretation were done by Joshi and Marathe (1977).
Lately, cleavers from the site of Gangapur were studied in detail (Rapheal et al. 2015). These
attempts made by the scholars to study bifaces such as handaxes and cleavers need to be
focused upon considering the rich data of cleavers from various sites. Considering the significance
of the cleavers in the Indian Acheulian, the cleavers of Tikoda are studied from the point of
view of the technological aspects and different types of artefact curation strategies and to mainly
quantify the qualitative features of the tool.

Materials and Methods
In order to understand the technology of cleavers from Tikoda, a total of 278 cleavers were
studied. Among them, 124 cleavers were collected from a locality near the present Tikoda
village in 1982 during explorations by the Prehistory Branch, Nagpur. This locality is named
as TKD III. The remaining 154 cleavers are from systematic collections made during explorations
by the Archaeological Survey of India and Deccan College, Pune during the 2010 field season
at TKD II locality.
A comprehensive methodology is developed for the present study of cleavers by considering
the methods proposed by various scholars (Champault 1951; Tixier 1956; Kleindienst 1962;
Chavaillon 1965; Guichard and Guichard 1966; Fonetaine 1968; Cahen and Martin 1972; Alimen
et al. 1978; Diop 1979; Tillet 1983; Rey 1983; Roe 1994; Mourre 2003; Sharon 2010). Additional
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Fig. 2 Orientation and positions on the cleaver
features were noted to emphasize certain patterns of techniques of making cleavers such as
previous flake scars and direction of retouch (Rapheal 2017). For the analysis, the cleavers are
oriented uniformly (Fig. 2) with its distal end away from the observer and the proximal end
towards the observer. The ventral side of the cleaver is kept downwards and the dorsal side is
turned to upwards. After recording the basic information regarding the cleavers, various other
attributes of the cleavers are noted. These features can be grouped mainly into four categories,
1) Physical features, 2) Metrical attributes, 3) Qualitative attributes and 4) Cleaver edges.
Considering these features, the attributes observed on the cleavers are statistically analyzed to
understand the technical behavior behind the manufacturing of cleavers from Tikoda.

Physical features
A study of the physical features comprised the determination of the raw materials, presence
of cortex and other modifications on the cleaver surface which includes weathering, patination,
and adherence of external material on cleaver surface.
1) Raw material
The cleavers of Tikoda are exclusively made on quartzite. The colour on the surface of the
cleavers is not the original colour of the quartzite used for making the cleavers, but the patina
formed on the original surface. The most interesting feature of the raw material is that most of
the cortical areas on the artefact are weathered showing that the raw material was obtained
from the locally available weathered quartzite regolith.
2) Presence of cortex on cleaver surface
The cortex or the unflaked surface is extremely rare in all the assemblages. From TKD III,
eight artefacts (1a, 19, 22, 73, 82, 89, 132, and 232) have remnants of the cortex (up to 25%) on
their dorsal surface or on the lateral edges. The striking platform of all the cleavers is noncortical. TKD II has ten cleavers (139, 226, 870, 1017, 1080, 1290, 1313, 1369, and 1481) with
minimal cortex (6.5%). In TKD III, the cortex is found on the proximal dorsal surface and right
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Fig. 3 Remains of cortex on the cleavers from TKD 1983 and TKD II
and left proximal sides. The weathered quartzite core-stones found near TKD II have a thin
weathering rind which is lighter in colour than the rest of the quartzite. In a few cases, artefacts
display a part of the inner weathering rind preserved but which does not extend to the original
surface of the cortex (Fig. 3).
3) Post-Depositional Modification on the cleaver surface
Modification on the cleaver surfaces preserves evidence of post-depositional processes. It
helps identify the source of the raw material on the non-flaked surface and traces of the
sedimentary context on any part of the artefact. Modifications on the flake surface are of two
types. First, modifications occur due to the formation of patina on the surface or, due in part to
the weathering. The difference could be observed on the flaked surface and the recent damages
on the surface of the cleaver. The second type of surface modification is the adherence of external
materials to the surface of the cleavers which is the result of natural process.
i) In the studied assemblage, surface modification is due to the geological process acting
on the tool after it was discarded. In many cases, the artefact surface gets smoothened when
transported in water. It may also differ between artefacts of the assemblage. But here, much
abrasion is not noticed. As a part of this process, a glossy reddish-brown coating is noticed on
the surface of cleavers. On tool number 196 of the TKD III collection, the whole surface has a
reddish glossy patina while the mineral grains are obscure. In the less weathered specimens,
the original sand grain and the bedding features of the quartzite are still discernible. Artefact
number 4 of TKD II is a less weathered artefact since the mineral grains are clearly visible. The
flaked surface is redder than the original stone surface assemblages. The weathering process is
similar in both the assemblages as can be seen from the recent breakages on the cleavers. The
original feature of the stone gets progressively obscured and a uniform glossy brown coating
develops which exaggerates the original grains to form an undulating or rough surface. In
some cases the surface itself is further weathered with rounding of the ridges between the flake
scars. It can be noticed that the cleavers from TKD II have less weathering than the cleavers
from the TKD III collection, which belongs to a different locality. However, among the cleavers
studied here, most of the surface modification is due to the geological process acting on the tool
after it was discarded.
ii) In the studied assemblage, three types of external adherences i.e. iron and manganese
stains, calcrete and ferricrete are noticed on the cleaver surface. Artefact number 26 of TKD II
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Fig. 4 A Cleaver having intense iron and manganese staining on the surface from
TKD II
Fig. 4 B Cleaver having calcrete adhering on the surface from TKD II
Fig. 4 C Cleaver having ferricrete coating on the surface from TKD II
shows intense iron and manganese staining on the surface (Fig. 4, A). From TKD II, seven
cleavers (20, 89, 968, 1227, 1290, 1443, and 1447) have calcrete adhering to them (Fig. 4, B).
Three cleavers (64, 209, and 359) have remnants of a ferricrete coating (Fig.4, C). From TKD
III, one cleaver (107) has cemented gravel adhering to it. This gravel contains ferricrete pellets
and has calcareous cement. No trace of such gravel is present at the TKD III locality today. A
fairly high number of artefacts with traces of their sedimentary context at TKD II are indicative
of their recent exposure due to erosion of the sediments in which they were preserved.
Additionally, the use of slabs as blanks for making cleavers is also noticed. At TKD II only
three cleavers are made on slabs. In the case of artefact number 64 and 129 from TKD II, the
original slab is seen as a part of the proximal end of the dorsal surface (Fig. 5). Artefact number

Fig. 5 Cleavers made on slab from TKD II
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1369 from TKD II has this feature on both faces showing that it was made on a slab rather than
a flake. There are no cleavers made on slabs from the TKD III collection. Quartzite sometimes
preserves bedding features which can be seen in the artefacts. In most cases the axis of the
cleaver is not parallel to the bedding axis but oblique to it.

Metrical values
The metrical attributes include the maximum length, breadth, thickness and weight of
the cleavers. They are recorded in centimeters while the weight is recorded in grams. The
maximum length, breadth, thickness and weight are noted to understand the dimensions of
the cleavers from Tikoda. These metrical values are statistically analysed to understand if the
dimensions of the cleavers from both the localities can be compared and to evaluate the dispersion
of these attributes.
1) Length
Most of the cleavers from both the localities at Tikoda are between 11-17 cm. long (Fig. 6,
A). It clearly puts them in the category of Large flake Acheulian. The size distribution for TKD
II shows the largest range with a continuous distribution from 9-21 cm and an out liner at 24
cm. The maximum number of cleavers is in the size class of 16-17 cm, which is much longer
than TKD III. The mean value does not differ as much because there are a relatively large
number of cleavers in the five size classes preceding this maximum value. The standard deviation
of the length of the cleavers is found to be 2.04 cm at TKD III and 2.90 cm at TKD II.

Fig. 6 A Box plot showing length of TKD 1983 and TKD II
Fig. 6 B Box plot showing breadth of TKD 1983 and TKD II
Fig. 6 C Box plot showing thickness of TKD 1983 and TKD II
Fig. 6 D Box plot showing weight of TKD 1983 and TKD II
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2) Breadth
The breadth of the cleavers ranges from 5.1 cm to 13 cm (Fig. 6, B). The cleavers from the
TKD III collection have a higher range of breadth than TKD II. TKD II has a greater number of
cleavers in the 75th quartile and 100th quartile compared to the cleavers from TKD III, which
means that there are more cleavers above the mean value among the cleavers from TKD II.
Most of the cleavers are longer than the average length of the cleavers. This is not the case of
the cleavers from the TKD III collection. The cleavers from TKD III have two outliners, each of
which has an exceptional breadth unlike other cleavers. The standard deviation of the breadth
of the cleavers from TKD III and TKD II is 1.77 cm and 1.65 cm, respectively.
3) Thickness
The thickness of the cleavers from both the sites ranges from 1.1 cm to 7 cm (Fig. 6, C).
Among the cleavers of TKD III, the average thickness of the cleavers is found to be slightly
more than the average thickness of the cleavers from the TKD II locality. The 75th quartile and
the 100th quartile have a slightly larger range than that seen at TKD III. This also means that
many of the cleavers from TKD II have a breadth more than its average mean breadth. The
standard deviation of the thickness of the cleavers from TKD III and TKD II is 0.70 and 0.73,
respectively.
4) Weight
The average weight of the cleavers from TKD III is found to be 559.77 g (Fig. 6, D). While
the average weight of the cleavers from TKD II is 352 g. The mean value of the cleavers from
TKD III is slightly more than the cleavers from TKD II. The 50th, 75th and the 100th quartile of
the TKD II cleavers are larger than the TKD III cleavers. The standard deviation of the weight
of the cleavers from TKD III and TKD II is found to be 218.77 g and 252.57 g, respectively.
The index refinement of the cleavers from TKD III and TKD II shows that there is a
remarkable similarity in the metric dimensions of the two assemblages. But it is noticed that

Fig. 7 Elongation of cleavers from TKD 1983 and TKD II
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the cleavers from TKD III and TKD II are more diverse in their dimensions in terms of breadth
and thickness. From the box plot (Fig. 13, 14, 15, 16) it can be inferred that the mean value of
the cleavers from TKD III collection is less than TKD II in length but more in breadth, thickness
and weight. TKD II also has a greater range of both extreme values as well as between the 25th
and 50th percentiles. The size distribution of the size value also reflects these differences.
Elongation of cleavers from TKD III and TKD II is also not uniform (Fig. 7).

Qualitative attributes
The qualitative attributes include the features on the cleavers which are formed during the
process of making it. They are, 1) blow direction, 2) previous flake scars and 3) secondary
flaking.
1) Blow direction
Blow direction is the position from where the flake is initiated when it is struck-off from a
core. The point of percussion formed as part of the flake initiation determines the blow direction.
The blow direction is assigned to the cleavers by numbering the position clockwise from 1 to 8;
starting from the distal end with the dorsal side upwards (Sharon 2010). Blow direction on the
flake used to make the cleaver helps understand whether the cleaver is made on the side, end
or corner flake. The position 5 of the blow direction shows that the cleaver is made on an end
flake; while position 3 and 7 shows that the cleaver is made on a side flake. The positions 2, 4,
6 and 8 represent a corner flake. In these assemblages hardly any cleavers show 2 or 8 as blow
directions. Position 1 represents the bit end of the cleavers where no blows are made to detach
the flake (Fig. 8).
All the cleavers in the TKD III and TKD II collection are made on 3, 4, 5, 6 and 7 positions.
In the TKD III collection, the blow direction of 7 cleavers (5.6%) could not be determined. Most
of the cleavers (61.3%) are made on end flakes i.e. position 5. The cleavers made on side flakes

Fig. 8 Blow Directions on Cleavers
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are 10% and 0.8 %, respectively assigned to position 3 and 7, respectively. The cleavers made
on corner flakes are 12.9% and 8%; assigned to positions 4 and 6, respectively. This shows a
clear preference for cleavers made on end flakes followed by cleavers made on corner flakes. In
TKD II, the blow direction of 9 cleavers (5.8%) could not be determined due to intensive secondary
flaking. Among the cleavers of TKD II, 56.6 % are made on end flakes which is 5 % fewer than
the cleavers of TKD III. This is followed by the corner flake which has a blow direction at the 4th
position (16.2 %) and 6th position (6.5%). Here too, position 4 has more blow direction than the
6th position, similar to TKD III which could be related to some core management strategies. The
side flakes consists of 8.4% and 6.5 % assigned to position 3 and 7, respectively.
2) Previous flake scar
Previous flake scars on the dorsal surface of the cleaver are important features which
denote the flaking before the cleaver was detached from the core. Sometimes, on the core
stone, the remains of negative flake scars from previously removed flakes are found. Later, a
cleaver flake may be removed which includes this previously removed flake scar on its dorsal
surface. This flake scar on the dorsal surface of the cleaver flake removed is called as previous
flake scars (Fig. 9). It could contribute to the shaping of the cleaver. The bit end of the cleaver
is usually formed by the intersection of the detached cleaver flake with a previous flake scar as
noted by Tixier (1957) which he called as unretouched biseau (cleaver bit). He comments, “...
the biseau is created by the intersection of the lower face of the blank (here always a flake) with
either the negative of one or several predetermined removals...” (Tixier 1957: 914). In case of a
Kombewa flake the entire dorsal surface is formed of a previous flake scar.
Among the cleavers of both the assemblages, up to six previous flake scars are noticed.
Among the cleavers of the TKD III collection, the majority of the cleavers (62.2%) are noted to
have only one previous flake scar. This is followed by the cleavers with two previous flake scars

Fig. 9 Previous flake scars on a cleaver
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(24 %) and the cleavers with three previous flake scars (11.6%). There are also two cleavers with
5 previous flake scars which form 1.6% of the cleaver assemblage. The maximum number of
previous flake scars observed in the TKD III cleavers is five. In TKD II, 66.2% of the cleavers
have one previous flake scar. The cleavers with 2 previous flake scars follow with 15.5%. The
cleavers with three previous flake scars accounts for 2.6%, one cleaver has 4 previous flake
scars and 1 cleaver has 6 previous flake scars.
In the cleavers with five and six previous flakes scar, secondary flaking is comparatively
less. Cleavers with multiple previous flake scars can be considered as part of the proto Levallois
flake used for making cleavers (Corvinus 1983). Though these five previous flake scars do not
seem to be intentionally flaked to create the last flake detached, these previous flake scars
which are formed on the core as part of intensive core exploitation was utilized for removing a
flake which has the remains of these five negative scars.
3) Secondary flaking
Secondary flaking forms part of the tool modification process. It is done on a flake which
is removed from the core and forms a part of the reduction process that determines the final
shape and size of the cleaver. Secondary flaking is found mostly on the butt end, lateral edges,
dorsal and ventral surfaces of the cleavers. There is no secondary flaking on the bit end. In the
present analysis, secondary flaking above 1 cm is considered. Secondary flaking has four aspects:
i) number of flake scars on the cleaver surfaces, ii) generations of flake scars, iii) invasiveness of
flake scars, and iv) direction of retouch.
i) Number of flake scars on the cleaver surface
While considering the number of flake scars, the cleaver surface is divided into four parts
viz. left lateral dorsal side, right lateral dorsal side, left lateral ventral side and right lateral
ventral side. The flake scars greater than 1 cm are counted on each side separately. In both
TKD III and TKD II assemblages, there are more flake scars on the left margin and on the

Fig. 10 Generations of flake scars
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dorsal surface. In the case of TKD III, each side has a slightly reducing number of secondary
flake scars but at TKD II, a similar number of flake scars are found on the left dorsal and left
ventral as well as the right dorsal and right ventral. This indicates a pattern which is
distinguishable in both the assemblages.
ii) Generations of flake scars
Secondary flake scars are noticed on the surface of the cleavers which are formed one
overlapping the other. These overlaps can be identified as different generations of flaking done
on the cleaver surface. The initial flaking which is done on the lateral sides of the cleavers forms
the first generation of the secondary flaking. The secondary flaking overlapping this first
generation of flaking is called the second generation of secondary flaking (Fig. 10). In the TKD
III collection, cleavers have up to three generations of secondary flaking on the surface. It is
noticed that the frequency of the overlaps is more on the dorsal surface than on the ventral
surface. Among the dorsal surface, the left lateral dorsal side has the largest concentration of
flake scars (40. 3%), followed by the right lateral dorsal surface (39.9 %), left lateral ventral
surface with 24.2 % and lastly right lateral ventral surface with 10.5%. Secondary flaking on
the cleavers from TKD II has lesser frequency than TKD III. But it follows the same hierarchy in
descending order when it comes to the generations of secondary flaking i.e., left lateral dorsal
(8.5%), right lateral dorsal (5.9%), left lateral ventral (2.6%) and right lateral ventral (2.6%).
iii) Invasiveness of flake scars
Secondary flaking on the left lateral dorsal side, right lateral dorsal side, left lateral ventral
side and right lateral ventral side is counted separately. The invasiveness of the flake scars is
also noted on each side by measuring the length of the flake scars (Clarkson 2002). While
considering the cleavers from both assemblages, the concentration of secondary flaking is found
to be on the left lateral dorsal side, followed by the right lateral dorsal side. The least number of
secondary flaking is found on the ventral side, in which the right lateral ventral side has the
least number of secondary flaking among the four sides.
iv) Direction of retouch
Secondary flaking on the lateral sides of the cleavers can be considered from the perspective
of their direction of retouch. It shows the direction of the flake removed i.e. the flake is initiated
from the dorsal side to ventral side or from the ventral side to dorsal side. In such cases, a steep
side is formed on the lateral side. Sometimes the lateral sides of the cleaver get merged and do
not form a side or one of the lateral sides remains unretouched. This can form as a combination
on either side of the cleaver (Fig. 11). While considering this aspect, different combinations of
the lateral sides are noticed. These combinations are classified into sixteen types (Rapheal 2017).
Among the cleavers of the TKD III collection, 13 such combinations can be observed on
the basis of this direction of retouch on the lateral side, whereas, in TKD II, 14 such combinations
can be seen. Among them the combination of dorsal to ventral on the left lateral side and
ventral to dorsal on the right lateral side is greater in number (21.77%). This combination is
followed by the combination of ventral to dorsal and ventral to dorsal (20.16 %) as noticed on
the cleavers from TKD III. In TKD II, the combination of ventral to dorsal on the left lateral side
and ventral to dorsal on the right lateral side dominates (25.32%) the assemblage. The
combination of ventral to dorsal and merging followed (18.83%). It is interesting to note that
the third largest combination seen on both assemblages is merging of the lateral side on both
the lateral sides. This shows that there is a clear choice while flaking the lateral sides and it
differs between the assemblages.
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Fig. 11 Different combinations of the direction of retouch on the lateral side

Cleaver edges
The study of cleaver edges includes the shape of the lateral sides, the shape of the bit end,
shape of the butt end, and the general identification of whether the cleaver edge is converging
or diverging. The definition of the cleaver itself denotes its significance as a large cutting tool
which has an unretouched distal end. Apart from this unretouched cutting edge, a cleaver also
has three other sides which are usually retouched or shaped. Therefore, the shape of the cleaver
is determined by considering the shape of the bit end, shape of the butt end and the shape of
the lateral side.
1) Shape of the bit end
The bit end on the distal end of the cleaver is formed by the intersection of the dorsal and
ventral side, usually by a previous flake scar on the dorsal side. The shape of the bit end formed
on the distal end varies. It can be classified into transverse, oblique left, oblique right (Fig. 12).
Sometimes these are combined to form a convex shape. Among the cleavers from TKD III,
67.74% have a transverse shaped cutting edge. Among the cleavers of TKD II, largest greater
numbers of cleavers have a transverse cutting edge followed by the oblique left and oblique
right. Another type is a cleaver which has a wedge shape as described by Chavaillon (1965) but
this is confined only to the cleavers from TKD II (2.5 %) and absent among the cleavers from
TKD III.
2) Shape of lateral sides
The lateral side of the cleaver is formed through a regular shaping process by secondary
retouch. In the usual cases, three main shapes are noticed which may be classified into diverging,
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Fig.12 Shape of the bit ends
converging and parallel (Fig. 13). More than half of the cleavers from the TKD III collection
have a diverging lateral side. It is followed by the converging sided cleavers (36.29%) and
parallel sided cleavers (11.29 %), respectively. At TKD II, a similar pattern is also observed; i.e.
diverging lateral sides (44.81%), converging (35.97%) and parallel (16.88%), respectively. This
shows that there is a preference for the diverging type of cleavers at both the localities. This
could be related to some specific functional purpose which is specific to the hand-held tools of
the Acheulian.

Fig. 13 Shape of the lateral sides
3) Shape of butt end
The proximal end of the cleaver is called the butt end. In the case of the end flake it forms
part of the striking platform. The butt ends are usually shaped by secondary flaking and
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Fig. 14 Shape of the butt end
74.19% of the cleavers from the TKD III collection have a modified butt end. Among the cleavers
of TKD II, 84.41% have a modified butt end. Hence, at both the localities, the majority of the
cleavers have a modified butt end. There are four main classifications made for the cleavers
from Tikoda based on the butt end. They are straight, convex, pointed, and irregular (Fig. 14).
The irregular butt end is when there is damage on the butt end or the shape of the butt end
does not fall in the other three categories. In the assemblage of cleavers from the TKD III
collection, 41% have a convex butt end. It gives a ‘U’ shape to the cleaver. This is followed by
the straight butt end (25%) and irregular butt end (26.62%). In TKD II, the straight butt end
consists of 23.37% of the assemblage which is closer to what is found in the cleavers of the TKD
III collection. Hence it could be inferred that the convex shape of the cleavers is preferred at
both the localities followed by a preference for a straight butt end.

Discussion and Conclusions
The cleavers form an important component of the LCT assemblage of Tikoda. Hence the
technological variations noticed on cleavers have implications in understanding the technology
of other LCTs of this area. Though the cleavers of two different localities of Tikoda are part of
the same geological area, the strategies of making them have variabilities. These variabilities
are not so prominent in the quantitative attributes, but reflect in the qualitative attributes.
Natural factors such as weathering, abrasion and the minerals in the soil have their effect
on the physical features observed on the surface of the cleavers from Tikoda. These variabilities
observed as the physical features are a part of the post-depositional process. The recently exposed
nature of the artefacts from TKD II is evident from the freshness of the cleavers unlike the
cleavers from the TKD III locality (Ota and Deo 2014). The cleavers from TKD III are recovered
from the slope of a hill, where it was covered by a thin sedimentary layer. Due to this geomorphic
context, the cleavers from the TKD III show comparatively more weathering than the cleavers
from TKD II. At both localities, the raw material used for making cleavers is exclusively quartzite.
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This preference might be due to the flexibility and compactness of the fine-grained quartzite
for the manufacture of cleavers compared to sandstone. This type of feature of the LFA is also
noticed at Gesher Benot Ya’aqov, Israel (Sharon 2008). The raw materials used for making the
cleavers are obtained from the nearby hill where there is availability of the large boulders (Deo
et al. 2013). An extensive spread of this stone regolith is found 50 m away from TKD II, and
about 100-150 m away from the TKD III locality. Approximately more than 100 such giant
cores have been observed in this area. This indicates that the core stones were not transported
over distant places but they were exploited in-situ and large flakes were carried to different
localities, which justifies the fragmented chaîne opératoire noticed typically in Acheulian
Technology.
Most of the cleavers from TKD II and TKD III are made on large flakes. Only two cleavers
from TKD II are made on slabs. For them the remains of the slab surface are visible on the
dorsal side. All the slabs have a natural flat surface which reduces the need of much secondary
flaking. Similar cleavers which are made on slabs are also reported from the site of Singi Talav,
Rajasthan (Gaillard et al. 1985). It may be assumed that attaining a flat surface on the dorsal
faces is one of the preferred requirements for making cleavers. Such dorsally plain surfaces can
also be attained when the cleaver is made on a Kombewa flake.
Among the cleavers from Tikoda, end flake blanks were preferred over other flake types.
The second preferred flake type in the case of TKD III is side stuck flake whereas it is the corner
struck flake in the case of TKD II. This could be the part of the core exploitation strategies
employed by early hominins to make maximum use of the angles of the core stones to detach
a possible end flake. Moreover, the cleavers from TKD II are more elongated than the cleavers
from TKD III. Since the bigger core stones are found closer to the TKD II locality this may be
related to the core management plan to obtain longer flakes.
The dimensions of the cleavers are yet another factor which points towards the technology
of the cleavers, although mean values of the cleavers from both localities are more or less the
same. But in the individual collections, the length of the cleavers is very much diverse. This
suggests that though the cleavers belong to the same locality; it could have been made during
a different time period.
Previous flake scars is another important aspect which implies that predetermination was
involved in flake removal for making a cleaver. The bit end of the cleavers is formed by the
previous flake scars as any instance of tranchet blows are not noticed on the cleavers at Tikoda.
When there is more than one previous flake scar it looks like a ‘proto Levallois flake’. These
previous flake scars formed on the surface of the flake removed may not be done for the purpose
of making a cleaver-flake, but as a chance which was utilized by the early hominins to remove
a flake for making a cleaver. The advantage of these types of flakes is that there is not much
secondary flaking required for the tool refinement. Here the flakes are removed from the cores
in such a way that it joins the negative flake scars of the previous generation which facilitates a
sharp edge on the flake removed. Apart from the bit end the lateral sides are blunted to form a
grip for easy handling. Occasionally the previous flake scars are positioned on the lateral side
which might be considered as a reduction strategy rather than secondary flaking.
Secondary modifications are found on the lateral sides and butt end. The intensity of
secondary flaking is greater on the cleavers of TKD III than on the cleavers of TKD II. More
than a technical difference, it should be considered as the part of post-depositional damage.
The intensity of secondary flaking on the surface of the artefacts can also be due to postdepositional damage depending on the surface on which they are found. The intensity of
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secondary flaking is more on the dorsal side than on the ventral side. The secondary flaking on
the lateral sides is mostly from the dorsal side to the ventral side or from the ventral side to the
dorsal side. This shows that the majority of the cleavers from Tikoda are unifacial. This may be
due to the effort of early hominins to reduce the size of the cleaver breadth or blunt the cleaver
edges for gripping. Bifacial flaking usually gives a sharp edge to the cleaver other than at its bit
end. The bifacially flaked cleavers have an additional lateral cutting edge. Cleavers with bifacial
flaking have an advantage of an additional cutting edge over the unifacial cleavers. This may
be related to the functional aspect of the cleavers. The shape of the lateral side, bit end and butt
end have a definite role in determining the shape of the cleaver, defining the morphological
features of the cleaver as a large cutting tool. These morphological features reflect the different
technical strategies adopted by the early hominins.
Some of these technological features are also the result of the core reduction strategies.
Depending on the size and shape of the core, the strategy of removing the flakes also differs.
The blow directions on the cleavers point towards this.
The present study shows that although the raw material used for manufacturing cleavers
is quartzite, there is a significant variability in making the cleavers. The different morphology
of the cleavers is attained through different techniques. In the case of Tikoda, intra-site variability
is clearly seen. This is visible not only in the shape of the cleavers but also on the different
strategies of making the cleaver-flake. The reason for this technical variability could be related
to the chronology of the cleavers, the regional adaptations considering the nature and availability
of raw material or some socio-technical adaptations of early hominin groups. Further studies
including experimental reconstruction of these technical variabilities of these cleavers should
be carried out to understand if there are any specific reasons behind it. Understanding this
qualitative feature in cleaver making helps to know how LCTs at Tikoda reflect technical
behaviour under different circumstances and conditions, which would not have been possible
only by the analysis of metrical aspects.
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Abstract
Central India has provided excellent and dense evidence of Acheulian remains. These Acheulian
sites range from Early to Middle Pleistocene. Tikoda-Damdongri Acheulian complex in Raisen
district of Madhya Pradesh is one such area. It forms a distinctive landscape in terms of geology,
geomorphology, and other related features. The Tikoda area is full of quartzite and sandstone
rocks i.e. suitable raw materials, while the Acheulian occupations in the Damdongri area are
located in Deccan Trap landscape away from the raw material source. This makes Damdongri
an interesting area for intense research. The present paper deals about preliminary typological
analysis of over 2000 artefacts systematically collected from Acheulian occupation at
Damdongri-2. It has been observed that the early hominins had a preference for occupations
in particular sediment as part of adaptation strategy to the landscape.

Introduction
One of the heaviest concentrations of Lower Palaeolithic sites across the Old World was
reported in Raisen District, Madhya Pradesh (Jacobson 1985: 49). The American archaeologist,
Jerome Jacobson’s initial investigations (1970a, 1970b, 1974, 1975, 1985) in the Raisen district was
a vital contribution to Indian prehistory as it established a rich concentration of Acheulian remains
in the region. It is important to note that at the time, while most studies focused on sites along
river banks, Jacobson initiated exploring hinterland areas, away from the main rivers. After
Jacobson’s work, in 1982, while exploring the Rock-art sites in the Putlikarar area, a team from
Prehistory Branch of the Archaeological Survey of India picked up good numbers of Acheulian
artefacts, mostly cleavers from the area close to the Tikoda village (IAR-1984-85: 38-39).
Later on, work undertaken between 2009 and 2015 around the Narwar-Tikoda-Damdongri
villages by the Central Regional Directorate, Archaeological Survey of India, Bhopal and the
Deccan College, Pune resulted in the discovery and survey of a number of Acheulian scatters
(Deo et al. 2013; Ota and Deo 2014). These scatters were identified at a total of eight localities
(TKD I to TKD VIII). Here, a distinct concentration of lithic scatters within an area has been
designated as ‘locality’. Ancillary to these investigations, four localities (DGR-1 to DGR-4) and
Pilidhani occurring in the context of Cretaceous Deccan Trap basalt near the neighbouring
Damdongri village were also reported and surveyed (Fig. 1).
Despite such discoveries and instances of ongoing investigations, the Indian Acheulian
has seldom featured in the global discourse on the Lower Palaeolithic. This disregard is perhaps
due to the absence of absolute dates for a majority of Lower Palaeolithic sites in India. It was
still popularly held that Lower Palaeolithic assemblages with dense accumulations of Large
Cutting Tools (LCTs) were confined to the African Continent in the near east (Quintas et al.
Niharika Srivastava and Suman Pandey 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments
and Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar
Eds.), Monograph No.10, pp. 197-214, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 Location of the study area

Fig. 2 Mosaic photo of the sampled area
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Fig. 3 Showing trial excavation locations within the cluster
2018). However, over the last two decades, a few absolute dates have been made available for
sites in India (Mishra 1995). The site of Isampur in Karnataka was dated to 1.2 Ma (Paddayya
et al. 2002), while the site of Attirampakkam in the Kortallaiyar River Basin in Tamil Nadu
provided the earliest Acheulian date of 1.5 Ma to 1.07 Ma (Pappu et al. 2011) in the Indian
Subcontinent so far. Such evidences have strengthened the view of a local origin of Acheulian
in South Asia.
However, absolute dates need not be the sole criterion rendering importance to a site.
Other visible features such as extensive artefact scatters, unusual concentrations, dominance of
a specific tool-type in the assemblage, etc. are useful ways to decode early hominin behaviour
at a particular locality/site. In the present paper, Damdongri (henceforth DGR) an Acheulian
locality in the Raisen district of Madhya Pradesh shall be briefly discussed. DGR is unique as it
has preserved a high-density of Acheulian artefacts though the site is located away from a raw
material source.

The Region
The present study area is part of the Narmada River system and lies south of the NarwarTikoda hill, north and north-west of Ghiriya Pahar and Putaliya Pahar, respectively. The northern
side of this hill has a stiff slope with its highest elevation at 590 m AMSL. However, the southern
side has a gentle slope that finally merges with undulating lands presently under cultivation.
The Damdongri-Tikoda area creates a single micro-geographical unit comprising isolated hills
that surround the closed valley with drainage emitting from the southern slope of the NarwarTikoda Hill. This area has been classified as sub-humid zone with an average annual rainfall of
1245 mm (Srivastava 1979).
Geologically, this study area is dominated by the pre-Cambrian Vindhyan series of
sandstone and quartzite of different shades, capped by an eroding deposit of the Cretaceous
volcanic trap rock basalt. The terrain towards the south of Narwar-Tikoda Hill comprises
undulating rolling uplands of basalt formations covered with black sediment of differential
thickness. Many portions of this landscape are under cultivation and contain Acheulian artefacts.
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Objectives and Methodology
It was earlier stated by Jacobson (1975) that a large number of Acheulian sites are ‘surface
sites’. However, in-depth investigations revealed that Acheulian artefacts were once buried and
presently lay exposed on the surface due to recent erosional activity (Deo et al. 2013; Ota and
Deo 2014). Hence, these sites can be termed as ‘open-air buried sites’.
Unlike the Acheulian localities at Tikoda (Deo et al. 2013; Ota and Deo 2014), localities at
Damdongri differ in geographical and geological landscapes, artefact context, compositions,
etc. The distinctions between these localities are given below:
a. The Acheulian localities at DGR are slightly away from the raw material source whereas
localities at Tikoda are found adjacent to the source area.
b. The DGR localities are situated in an almost plain-like area of Deccan Trap (basaltic
zone) while the Tikoda localities are found on the foothills or pediment zones of Vindhyan
sandstone-quartzite.
c. The frequency of finished artefacts is higher at the DGR localities, while giant cores are
scantily present in comparison to localities in Tikoda.
d. Additionally, it is interesting to note that the presence of large-sized finished artefacts
including a high frequency of bifaces is present in particular at the DGR-2 locality.
These striking features prompted investigations in the area to understand the distribution
pattern, assemblage configuration, context, early hominin adaptation strategies and formation
processes of both buried and exposed localities. In order to ascertain the similarities in artefact
assemblages of these localities (if any) and the Chaîne opératoire in artefact manufacturing
process exposed artefacts (eroded from the sedimentary context) were meticulously documented
employing grid (1m x 1m) method, each bit of rock was recorded with its position, sediment
context, and mosaic photography (Fig.2) of each grid was also prepared. In addition, smallscale excavations were also carried out at three locations within the surface collection area
(Fig.3); one in reddish- brown sediment and two in black sediment to know the frequency of
artefacts below the surface. Soil samples were also collected for multi-disciplinary studies.

Acheulian Localities at Damdongri
During explorations around Tikoda in early 2013, Acheulian localities were discovered
near the Damdongri village about 1.5 km south of Tikoda Acheulian localities. The DGR localities
lies within a reserve forest area covered in denudated vegetation. Many seasonal streams and
springs serve as a water source in this area. On the basis of the frequency of artefact occurrences
and scatter patterns in different micro-landscapes, four localities have been identified and termed
as DGR-1, DGR-2, DGR-3 and DGR-4. A noteworthy feature of these localities is that in spite of
being away from a raw material source region, a high concentration of lithic artefacts is littered
on the surface. The lithic occurrences from DGR-2 are discussed below.

DGR- 2
DGR-2 covers an area about 60,000m2 wherein artefacts occur in the context of reddishbrown and black sediment; both are the weathered products of basalt. Nearly 95% of this
locality is under cultivation. In the uncultivated portion, one of the undisturbed clusters (23°
16’58.40" N; 77° 58’33.80" E) was probed to understand the contextual occurrence of artefacts,
the correlation between surface and sub-surface finds, the lithic scatter pattern, and thereby
deduce hominin behaviour. This cluster comprised of a high concentration of finished artefacts
particularly bifaces.
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The Assemblage
During the 2013-14 season, a systematic surface collection was made from a 378 m2 area
divided into 1m2 grids (Fig.4). A total of 2430 artefacts with 393 manuports (Table-1) were
systematically collected from the grids with a density of 6.43 artefact/ m2. The assemblage is
dominated by cleavers (N=504, 17.85%); the proportion of cleavers and handaxes is 4:1. A
preliminary analysis of the assemblage was carried out earlier (Srivastava et al. 2020), details
will be discussed here.

Fig. 4 General view of the cluster with artefacts at DGR-2

Finished artefacts
Artefacts classified as ‘Finished’ include cleavers, handaxes, picks, choppers, scrapers, bolas,
knives, chisels, polyhedrons and discoids. Nearly 96% of the tools are made on quartzite and
quartzitic sandstone while 3.6% are on sandstones and a few (0.4%) on crypto-crystalline
material.

Cleavers
This assemblage includes 504 cleavers which is 52.94% of the shaped tool category. Almost
98% of the tools are on quartzite and quartzitic sandstone and only 2% on sandstone. It is
interesting to note that none of the cleavers were made on coarse material. The maximum and
minimum length, breadth, thickness and mass of the cleavers are given in Table-2. The cleavers
range between 7 and 25 cm in size. The preferred length size of the tools was between 13 to 18
cm. Cleavers < 10 cm have been considered as miniature cleavers. The lengths of cleavers and
handaxes (Table-3) forms at least three different categories i.e. < 10 cm to 13 cm,14 cm to 18
cm, and 19 cm to 25 cm.
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Types
Cleavers
Handaxes
Choppers
Picks
Knives
Points
Chisels
Bolas
Scrapers
Discoids
Polyhedrons
Unfinished artefacts
Hammer stones
Grinding stones?
Anvils?
Flakes/ Flake fragments
Artefact fragment and Chips
Cores/ Core fragments
Worked pieces
Manuports
Total

Numbers
504
125
26
29
13
6
2
15
205
17
10
48
14
5
5
720
105
324
257
393
2823

Percentage
17.85
4.43
0.92
1.03
0.46
0.21
0.07
0.53
7.26
0.60
0.35
1.70
0.50
0.18
0.18
25.50
3.72
11.48
9.10
13.92
100.00

Table 1 Composition of lithic assemblage of the cluster at Damdongri-2

Cleavers
Length (cm)
Breadth (cm)
Thickness (cm)
Weight (g)

Mean
14.68
8.93
4.6
593.36

Minimum
7.1
4.0
2.4
116

Maximum
24.8
13.5
7.6
2215

Table 2 Descriptive statistics for the cleavers at DGR-2
As far as the blank type is concerned, 61.9 % cleavers are on side-struck flakes, 17.26% on
end-struck, 12.3% on kombewa flakes, 1.39% cleavers are on cores, and 3.97% on thermally
fractured pieces.
A variety of cleavers (Fig.5) have been recorded with parallel, divergent, convergent and
ultra-convergent lateral margins, convex, concave, straight, working edge, and round, square,
pointed/tanged, truncated butt shape. In cross section, they have been classified as biconvex,
plano-convex high-back, plano-convex low-back, trapezoid, parallelogram, concavo-convex
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Table 3 Length wise frequency of the cleavers and handaxes
and irregular. This group constitutes a good number of oblique-left and oblique-right edged
cleavers.
Multi-functionality of the handaxes has been discussed among scholars (Keeley 1980).
This assemblage also comprises composite forms of cleavers, for instance cleaver-cum-handaxe,
cleaver-cum-point, cleaver-cum-pick, cleaver-cum-scraper etc. shows multifunctional tool use.
Morphological variations and working edge types clearly suggest that cleavers were shaped
for a variety of purposes like chopping, cutting, skinning, scrapping, etc.

Fig. 5 A varieties of cleavers

Fig. 6 A varieties of handaxes and picks

203

Adaptations Across Antiquity

Cleavers with a flat thick butt, untrimmed prominent bulbar part at the butt end and
gradual thinning towards the working edge indicate that tools were crafted with perfect palm
grip and comfortable hand-held use. In the case of tanged bifaces, the butt end was intentionally
retouched to make it convenient for hafting purposes.

Handaxes
There are 125 handaxes (Fig.6) in the assemblage which comprises 13.13 % of the total
finished tool category. This group comprises lanceolate, ovate, limande, sub-triangular, etc.
and pointed, rounded butt. Handaxes made on quartzite and quartzitic-sandstone account for
96% of the assemblage, while 4 % are on sandstone. The maximum, minimum and average
dimensions and weight of handaxes are given in table-4. Similar to cleavers handaxe groups
also form three categories. There are three miniature handaxes. Handaxes of 22 x 11.2 x 9.1 cm
and 23.6 x 12.8 x 6.6 cm size might have been employed for some special purpose.
Handaxes
Length (cm)
Breadth (cm)
Thickness (cm)
Weight (g)

Mean
15.42
9.02
5.23
593.36

Minimum
7.6
6.7
2.9
139

Maximum
23.6
13.4
9.1
1592

Table 4 Descriptive statistics for the handaxes at DGR-2
Among all, 36.8% tools are on side-struck flakes, 19.2% on end-struck flakes and 34% are
on cores. Like cleavers, multi-purpose type of handaxes like handaxe-cum-scraper, handaxecum-pick, etc. have also been recorded.

Choppers
Choppers comprise a small percentage (2.73%, n=26) of the finished artefact category
which includes both unifacial and bifacial. A majority of the choppers are on fine to medium
grained quartzite, quartzitic sandstone and a few on sandstone. The length range of the choppers
is between 8-17 cm with an average weight is 805 g and a mean dimension of 12.56, 9.78 and
5.4 cm, respectively, in length, width, and thickness.

Picks
This group comprises 3.05% (n=29) of the finished tool category. There is only one broken
tip found, the rest are in complete form. The length, breadth and thickness range are 10-21 cm,
6-13 cm, 3-8 cm, respectively, and the mean dimensions are 14.67 x 8.47 x 5.12 cm. There are
four picks of 1000-1500 g, among which two are 21 cm long. Like handaxes and cleavers,
some of the picks such as pick-cum-handaxe, pick-cum-stiff edge side scraper, etc. were curated
for multipurpose use. A double edged pick has also been recorded in this assemblage.

Knives
There are a total of 13 knives, mostly on fine-grained quartzite and quartzitic sandstone
material with only three on a medium grained variety. The length of the knives measured
between 11 to 18 cm; breadth 5 to 11 cm; and thickness 2-6 cm. The mean length, width,
thickness and weight of the knives is 14.59, 8.46, 4.36 cm and 478 g, respectively.
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Chisels
Only two specimens are on fine grained quartzite, are similar size and weight i.e. 12.9 x
4.2 x 3.7 cm and 12.8 x 4.7 x 4.2 cm and each nearly 250 g.

Points
All six points in the assemblage are made on quartzite and quartzitic sandstone. The
maximum and minimum dimension and weight of the tool is between 8.4 to 16.6cm, 4.2 to
10.9cm, 2.8 to 6.0 cm and 232 to 900 g, respectively. Composite tools i.e. two point-cum-scrapers
have also been found.

Discoids
This group comprises a total 17 discoids showing radial, bi-directional flaking. Fine to
medium grained quartzite (n=12) and quartzitic sandstone (n=5) were used for making this
tool-type. The average length, breadth, thickness and weight have been noted as 8.81 x 7.66 x
4.75 cm and 312 g.

Polyhedron
There are 10 multi-faceted, angular, and spherical in shape artefacts that have been classified
as polyhedrons. Like other tools these are also prepared on fine to medium grained quartzite
and quartzitic sandstone. The mean dimensions are 8.7 x 7.7 x 6.7 cm and weight is 490 g.

Bolas
Bolas is interestingly present worldwide, across different regions right from the Early
Palaeolithic phase. Similar spherical pieces have ethnographic parallels. Bolas (Balout 1955:152;
Kleindienst 1962:94), has also been termed as ‘Bolas stone’ (Leakey 1953: 57-59) or ‘Stone balls’

Fig. 7 A varieties of bolas
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(Clark 1955). Clark and Kleindienst (1972: 99) and Willoughby (1985: 45) classified polyhedral
and bolas both in spheroid category. Thus, spheroids or bolas are an artefact which is spherical
in shape, heavily worked, pecked or chipped all over the exterior surface, with battering at
times providing a nearly smooth surface.
DGR has revealed a significant distribution and frequency of bolas (Fig-7) in a limited
area. DGR-2 itself has yielded 90 bolas from a surface context within an area of about 10,000
square meters. So far, such a large occurrence of bolas has not been reported from any Acheulian
site in India. Thus, Bolas can be considered as peculiar tool-type of the Acheulian assemblage
in the Damdongri area.
Many scholars have considered the functionality of this tool as a projectile (Clark 1970;
Leakey 1971) and as a hunting tool (Leakey 1931: 39; Clark 1955). According to Leakey (1950)
“…these stones were encased in leather bags and tied by thongs of different lengths at a central
point. This instrument was then thrown at the legs of animals to bring them down”. Later
Willoughby (1985, 1987) had suggested its probable use as vegetable processors,
stating”…evidence of pounding and battering indicates they could have been used…. to process
organic material like food, bark, etc”. Earlier, Isaac (1982) had suggested bone smashing tools
while Assaf et al. (2020) have recently suggested that bolas were used for extracting bone marrow.
It is important to mention here that the exact function of the bolas is still not understood;
rather bolas might have been manufactured and used as multipurpose tools in the past.
Ethnographic studies carried out in the study area (under the guidance of Dr. S. B. Ota) reveal
that the extant bhil communities use bolas type spherical objects as sling balls to hunt or to run
off wild animals from the cultivation field. They use to throw those stone balls through ‘gofan’a hand-woven material presently made of nylon or in the traditional way by root fibre of the
‘palash’ tree (locally known as khakhra).

Scrapers
Scrapers are the second largest component of this assemblage. A total of 205 scrapers have
been found in this assemblage. The main groups are side scraper, end scraper, side-cum-end
scraper, a few examples of notched scrapers and a single piece of thumbnail scraper. Almost
95% of this group is curated on very fine to medium grained quartzite and quartzitic sandstone
material while the remaining is on sandstone (n=6) and crypto-crystalline (n=4) material. This
frequency clearly suggests that good quality raw material was preferred for tool manufacturing
as fine to medium quality rock provides more strength and durability than the coarser variety.

Hammer Stones
A total of 14 hammer stones have been recorded in the assemblage, some of them bearing
battering or pitting marks. Hammer stones showing water worn surfaces were certainly brought
from a distance because such rounded, smooth, polished stones are not available in the vicinity.
There are five such stone pieces bearing usually flat smooth surfaces, probably by grinding or
rubbing activity. There are five large stone blocks that might have been used as anvils.

Simple artefacts
The category of simple artefacts includes flakes, cores, fragments of core, flake and artefacts,
unfinished artefacts of tools and worked pieces, etc.

Core and core fragments
There are a total 324 pieces in this group; among which 305 are cores and 19 are core
fragments. 93.11% of the cores are made on quartzite, quartzitic sandstone and sandstone
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while the remaining are on crypto-crystalline material. In the Damdongri area, giant cores are
very rare; however a single giant core measuring 45 x 32 x 18 cm has been recorded in the
DGR-2 assemblage so far.
Among the 305 cores, only 38 core lengths are between 15 to 25 cm (Table-5). Out of
these, only eight can be considered as large cores as their widths lie between15 to18.8 cm and
thick necessary from 6.5 to 13.0 cm. This data shows that these cores were not impeccably
suitable for taking out large flakes to make bifaces. It is possible that these were brought to this
locality for some other purpose. Some of the cores were also utilized as scrapers, hammers,
choppers, etc.
Maximum length of the core

Nos. of cores
25
126
115
31
7
1

< 5 cm
5 -10 cm
10-15 cm
15-20 cm
20-25 cm
45 cm
Table 5 Size wise frequency of the cores

Flakes and fragments
The assemblage comprises 720 flakes, from which 39.44% are side flakes, 30.23% are end
flakes and 29.44% are flake fragments. A few instances of Levalloisian and Kombewa flakes
are also present. 93.76% of the flakes are on very fine to medium grain quartzite, quartziticsandstone and sandstone while6.24% are on other materials. As represented in Table-6, 75.23%
of the flakes are < 10 cm, and 24.72% range between10 to 25 cm. Around19% of the flakes have
been minimally worked or directly utilized as cleavers, scrapers, knives, etc. Nearly 15.5% of
the flakes are simply worked with few flake scars.
Size wise flake frequency
< 5 cm
5 -10 cm
10-15 cm
15-20 cm
20-25 cm
Total

Q/QS/S material

Other materials

246 (34.17 %)
251 (34.86 %)
147 (20.42 %)
28 (3.89 %)
3 (0.42 %)
675 (93.76 %)

41 (5.69 %)
4 (0.55 %)
------45 (6.24 %)

Table 6 Size wise frequency of the flakes
Observations on the size of flake scars on the bifaces and flakes present in the assemblage
indicate that most of the bifaces were partially or fully retouched at some other location and
finally brought to the locality, whereas some of the tools were curated at the locality itself.
Besides flakes, this assemblage constitutes cores and its fragments, fragments of artefacts
(neither core nor flakes), small chips, worked slabs, cobbles, boulders, etc.
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Utilized artefacts
Utilized pieces are artefacts that show modification due to utilisation on one or more edges.
This group consists of anvils (n=5), grinding stones (n=5), a few natural pieces (n=3) and worked
pieces (n=8).There are a total of 137 flakes and 9 cores that have already been discussed above.
These were also utilised as side scrapers, end scrapers, knives, hammers, etc.

Raw-material
Out of a total of 2823 bits and pieces from the surface collection, 2318 (82.11%) artefacts
and 327 (11.58%) manuports are found on quartzite, quartzitic-sandstone and sandstone. There
are only 102 (3.61%) artefacts and 24 (0.85%) non-artefacts (manuports) on crypto-crystalline
silicate material, and 1.85 % comprises pieces of ferricrete and basalt. On the basis of macroscopic
visual characteristics, supplemented by occasional examination under low power magnification
(hand lens) all the quartzite, quartzitic-sandstone and sandstone materials have been classified
into four grain size group i.e. very fine, fine, medium and coarse (Table-7). Interestingly, the
majority of the artefacts are crafted on fine grained to medium quality while only 6 pieces are
on a coarse grained variety.
Grain size
Very fine
Fine
Medium
Coarse
Total

Quartzite
17
1012
275
0
1304
(53.66%)

Quartzitic Sandstone
4
656
162
2
824
(33.91%)

Sandstone
0
69
117
4
190
(7.82%)

Total
21
1737
554
6
2318
(95.39%)

Table 7 Grain size and raw material type wise frequency
There are some water worn pieces in the assemblage though its presence around the locality
is inconceivable as no high velocity water body is available in the area. On the basis of field
observation, such rounded, polished pieces are nowhere in the kani-koi nala that flows besides
the site but rather might have possibly been picked up from Rapatni Nadi that flows 3-3.5 km
east-southeast of this locality.

Recycling of Artefacts
In India, evidence of recycling activity on Acheulian artefacts is almost non-existent.
Recycling makes sense when any tool is re-used for another function after (substantial)
morphological adaptation (Rots 2003). DGR-2 is the solitary instance, so far known in the
Indian subcontinent where a few occurrences of such recycling activity have been noticed in
the highly densified lithic landscape (Fig.8).
The present assemblage comprises only 2.5% ‘recycled artefacts’ of the total assemblage
(Ota et al. 2020). The nature of reduction and substantial time-lapse as noticed in the degree of
patination between the two knapping activities prompted the hypotheses that these artefacts
were probably not recycled with the intention of re-using them. Hence, it was proposed that
“…recycling activity on ancestral lithic artefact during Acheulian was probably considered
‘taboo’…” (Ota et al. 2020: 133). The authors (Srivastava et al. 2020: 6) do not subscribe neither
the view that flakes removed from recycled artefacts were used for some other purpose, nor
consider the recycled artefacts as ‘unique artefact’ as has been postulated during the editorial
process. Although authors are fully aware that further studies might give a clearer picture.
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Fig. 8 Recycled artefacts

Observations on Excavated Materials
The presence of a high-density of artefacts on the surface compelled an investigation into
the meaning of densely scattered lithic artefacts on the surface and also to check if the same
frequency pattern follows within the sub-surface. To understand this, small trenches of 1 x 2 m
were excavated at three locations within the sampled area; one in reddish-brown sediment and
two in black sediment.
A typological analysis and depth wise frequency of the artefacts in all the three grids
clearly suggests that the reddish-brown sediment was preferred for occupation rather than the
black sediment. A regular pattern of large and small sized artefact scatters throughout the
profile up to the bedrock can be seen in the trench comprising reddish-brown silty sandy
sediment. Whereas, this is not the case in the black sediment context, here high concentration
of artefact clusters has only been noticed on the surface.

Table 8 Artefact frequency in the excavated trenches
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The typological frequency given in the Table-8 shows that all the finished artefact categories
-cleavers, handaxes, choppers, points, scrapers, bolas, polyhedrons, etc. along with cores, flakes
and its fragments have been recorded in the reddish-brown sediment. The excavated trench
has shown a similar grain and type of raw material frequency as noticed on the surface. A
majority of the artefacts are on fine to medium grained quartzite and quartzitic sandstone
material.

Discussion and Remarks
Geological observations and post-depositional processes at the site clearly suggest that
artefacts are almost in primary context. This high concentration of artefacts on the surface is
not due to a fluvial agency but rather a consequence of repetitive occupation and minimal
disturbance. Some observations regarding the surface scatters are given below:
01. Preliminary studies of surface collections from DGR-2 indicate that it exclusively
comprises of Large Flake Acheulian components.
02. A high frequency of finished artefacts and meagre presence of debitage and cores
indicate that early hominins at Damdongri undoubtedly detached blanks elsewhere
(most possibly in Tikoda area), partially prepared them off-site and carried them to be
curated into large cutting tools on-site.
03. In the Damdongri area, giant cores are a rarity, but large flake artefacts are abundantly
present. As the Damdongri locality is away from a suitable raw material source, it can
been postulated that probably large flakes were detached near the raw material source
area i.e. Tikoda and these flakes were brought to this locality for further curation and
use.
04. A noteworthy feature is the selection of raw material and its exploitation strategy.
Despite the non-availability of raw material in the vicinity, almost 93% of the artefacts
are found on fine to coarse grained quartzite, quartzitic sandstone and a few are found
on sandstone. Out of finished artefacts, 96% are made on fine to medium grained
quartzite and quartzitic sandstone. It clearly shows that better quality of raw material
was mostly preferred for tool manufacturing at the site.
05. Another significant aspect of early hominin behaviour noticed was that, thermally
fractured blanks were exploited for preparing bifaces, particularly cleavers (Fig.9) and
handaxes. Such thermally fractured pieces were directly retouched laterally and turned
into bifaces. There are 170 cleavers and handaxes on which a thermally fractured
surface has been noticed.
06. So far, evidence of hafting has been reported from Africa and western Eurasia
belonging to the transitional phase of Late Acheulian and Middle Stone Age and Late
Stone Age (Blinkhorn 2019). Probably in the case of Acheulian bifaces the macro
markers on the tool have always been ignored. Nevertheless, a considerable number
of tanged bifaces in the assemblage on which intentional retouching on the butt end
indicates that the hafting a tool was in practice right from the Acheulian times.
07. Occurrences of large numbers of bolas that form 2-3 clusters in the study area are also
noteworthy. Further studies may give a meaningful interpretation to this distinctive
scattering. It could be a specific activity area in the locality.
08. This locality has evidence of lithic recycling on Acheulian artefacts. In the Indian
subcontinent none of the Acheulian sites have presented such evidence so far.
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Fig. 9 Cleavers on thermally fractured pieces
09. The higher frequency of large artefacts on the surface is explained through excavations
where it is noticed that the small size artefacts have percolated down nearly 15-20 cm
through the cracks developed in the black sediment which stands in contrast to reddish
brown sediment. The density of artefacts in both the sedimentary context reveals that
the area was occupied repeatedly by early hominins.
10. Based on field observations and lithic analysis from the small-scale excavated trenches,
it is clear that artefacts are found in two sedimentary units’ namely reddish-brown
sediment and black sediment. It is observed that the reddish-brown sediment preserves
a higher density of artefacts than the black sediment, suggesting that it was occupied
periodically multiple times over a long period of time whereas areas with black sediment
were probably occupied during the end phase of the Acheulian culture at this locality
that was studied as the surface exposure.
11. After his intense survey, Jacobson indicated the richness and unusually dense
concentration of the Lower Palaeolithic remains in this area. The area is part of the
Purana-Gondwana Basin, located away from the main river system. Despite this
distance, the dense lithic landscape implies that it was extensively occupied for a long
period of time. This basin is believed to have formed part of the core area of early
human settlements in the sub-continent since it has always been a rich source of high
animal and plant biomass, long term water supply, and raw material for stone tool
manufacturing (Korisettar 2007). Hence, an in-depth study of such inland, away from
river sites can help in understanding early human habitational patterns and past culture
systems.
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Abstract
The discovery of palaeolithic sites along the river Sher of Narsinghpur has proved the area’s
potential contribution to the field of prehistoric research. Some of the known palaeolithic sites
like Devakachar, Guwarighat, and Barurewa on river Barurewa, a sub-tributary of the river
Sher have been well documented by previous researchers. A re-investigation of the previously
documented sites along with 11 new sites across the current study area of approximately 250
sq. km are presented here. The contexts of the artefacts are mostly from the river bank deposits
and are therefore considered to be in a secondary context. The major lithic specimens discovered
are cores, points, scrapers, borers and burins. The assemblages tentatively have been assigned
to Middle and Late Palaeolithic cultures, while some sites have preserved Lower Palaeolithic
artefacts. Though some vertebrate fossils of various extinct species were collected, this paper is a
report of the sites from the perspective of typological attributes of the artefacts and the site
location only.

Introduction
The Narmada basin has attracted the attention of various palaeontologists as well as
archaeologists over the years due to the presence of rich mega-vertebrate fossils and lithic
artefacts belonging to the Middle and Late Pleistocene periods. It has a continuous cultural
sequence of lithic artefacts ranging from the Lower Palaeolithic to the Mesolithic period. Most
of the sites located on the tributaries of the Narmada belong especially to the Lower and Middle
Palaeolithic cultural phase. Artefacts were mainly collected from secondary contexts within the
coarser alluvium of the river deposits. A few sites have still been recorded from primary contexts
which include some rock shelters like Bhimbetka, open air sites like Tikoda in the Vindhyan
foothills to the north of the Narmada valley (Misra et al. 1990). Central India gained its
recognition after the promising work of de Terra and Paterson along with the various
Universities like Deccan College, Pune (Maharashtra), MSU, Baroda (Gujarat) that worked
simultaneously (for a review of research in the Narmada basin refer: Singh 2018). A fossil from
the Narmada alluvium was first recorded from Jabalpur-Narsinghpur area which was then
published in the very first volume of the Journal of the Asiatic Society of Bengal with follow up
discoveries by Princep (1833, 1834) and Splisbury (1834, 1837, 1840) (Mishra 2016). Field
notes by McCown) revealed that the focus for the search of man was between Harda and
Pandit et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 215-234, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Jabalpur which in turn was regarded as the representative phase of the Middle Pleistocene in
peninsular India. The 1964-65 exploration by the McCown’s team was promising and included
sites from Barman Ghat (representing the Middle Pleistocene to Holocene periodwith Lower to
Late Palaeolithic artefacts); Mahadeo Piparia (belonging to the Middle Pleistocene with Lower
Palaeolithic artefacts); and river Sher (representing the Late Pleistocene having sites especially
belonging to the Middle to Late Palaeolithic age) (as reviewed by Kennedy et al. 2013). In
1986, Deccan College, Pune initiated a project to investigate the Palaeolithic sites along the
Central Narmada valley where much emphasis was given to areas such as Devakachar, well
known for vertebrate fossils and Palaeolithic assemblages. Eventually, various small scale
excavations were carried out in 1986 and 1987 along the tributaries of the Narmada especially
at Guwarighat on the river Sher and Talayaghat on the Barurewa River. Since then, various
sites in the Narsinghpur district have received attention from archaeologists. The other sites
included Chinki that represented an Early Acheulian phase; Piparha, Ratikarar Khurd on the
Sher-Narmada confluence; Manoria, Umariya, Balghat, Devakachar, Guwarighat, Madardha,
and Shyamkheda on river Sher; Khamariya on Nagpur-Sagar highway; Talayaghat on river
Barurewa; Mungwani on Nagpur-Sagar highway; and Daobaro on river Barurewa. The artefacts
from these sites ranged Early Acheulian to microliths, and were found from rolled to very fresh
condition (IAR 1960-61; 1977-78; 1981-82). Against this background, the present study focuses
on understanding Pleistocene archaeology at sites explored in and around the lower part of the
river Sher, Narsinghpur. After a comprehensive literature review, surface surveys were conducted
at numerous sites from the lower reaches of the river Sher. Previous researches have revealed
various discoveries of lithic assemblages ranging from the Lower Palaeolithic to the Microlithic
as well as fossilised faunal remains from various localities near the river Sher. However,
understanding the Palaeolithic affinities of the river Sher received little attention. The present
study has been initiated as a part of the first author’s doctoral research that includes investigations
in the area to throw some light on the techno-typological as well as chronological gaps. A few
specific objectives were set to understand the potentiality within the study area, which are as
follows:
1) Re-investigating the sites previously mentioned to understand these sites and culturally
place them.
2) Taking those sites into consideration, systematic explorations of new sites and its
associated assemblages were to be documented
3) Systematic explorations to reveal more fossil sites

The Study Area
The current paper is about Palaeolithic archaeology in district Narsinghpur (22°36’ to
23°16’ N and 78°27’ to 79°40’ E) (Fig. 1) that is located on the South Central part of Madhya
Pradesh and spans over an area of about 5126 km2. It lies in the upper half of the Narmada
valley between Jabalpur and Hoshangabad. Bhopal and Chhindwara lie, respectively to
the north and south of the district, while on the southeast it is bound by Seoni and Jabalpur
(Russell 1905).
The climate is generally dry, but the Southwest Monsoons result in an annual rainfall of
about 1217.6 mm (Groundwater information 2013). Geomorphologically the district is underlain
by Alluvium, Gondawana sandstone Bijawar and Deccan Trap basaltic lava flow. The area has
a westward slope. Taking this into consideration, physiographically this district is further divided
into three major sectors like: 1) Narmada valley alluvial plain on either side of the river stretching
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Fig. 1 Location of Narsinghpur District, Madhya Pradesh, India (map not to scale)
from East to West 2) The Satpura range to the South and 3) The Vindhyan range to the North.
The principal affluents of the river Narmada in the district of Narsinghpur are the river Sher
and the river Shakkar with tributaries such as the Macharewa and Chitarewa. The streams are
generally irregular which pour through rocky channels and has a series of ravines.
The Satpuras to the South basically belong to the Gondawana formation which belongs
to the older and middle Mesozoic and upper Palaeozoic formations mainly of sandstones and
shales. While the Vindhyan hills belong to the Vindhyan rocks and anterior to the age of
Gondawana. These include fine, red mass of sandstone with shale alternations.

Fig. 2 Sher-Narmada confluence in Narsinghpur District, Madhya Pradesh
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The present research aims to understand the Palaeolithic assemblages in and around the
river Sher, Narsinghpur district. This river is approximately 135.8 km in total length. It rises
from Lakhandone tehsil of Seoni and joins the Narmada at Sagonghat (Fig. 2). It has a vast
catchment with tributaries such as Barurewa, Macharewa, Umer, etc.

Field Investigations
The study has been divided into two parts – 1. Re-investigating previously reported sites
and 2. Studying newly documented sites. The sites have been placed in this report on the basis
of its geographic location as noted on GPS and Google Earth.
To understand prehistoric cultures in this region, fresh prehistoric investigations were carried
out (2017-2018; 2018-2019 seasons) in and around the region of the river Sher. Explorations were
done along the river Sher and its tributaries in order to locate sites mentioned in the earlier literature
as well as to locate new Palaeolithic sites within the vicinity. The survey was mainly conducted
with the help of topographic maps of the areas under investigation. Less thick deposits, streams
and river channels were the targets for inspection. The sites were photographed and GPS locations
were recorded while taking into account that most of the sites are in a secondary context. While
a detailed lithic analysis is in progress to understand and describe basic artefact typology and
technology, a brief account of the findings is provided here.
Site
Guwarighat
Barurewa
Devakachar
Umariya
Manoria
Kumhadi
Dhobghat
Khamariya
Magardha
Mungwani
Tindni
Dundipindrai
Supla
Ghatpindrai
Pansi
Singhrampur
Bahadurpur
Belkhedi
Lurhata
Sihora
Garariya
Total

Number of artefacts
8
71
206
113
10
17
124
50
7
27
17
25
9
19
7
18
9
9
111
54
61
972

%
0.83
7.31
21.20
11.63
1.03
1.75
12.76
5.15
0.73
2.79
1.75
2.58
0.93
1.96
0.73
1.86
0.93
0.93
11.42
5.56
6.28
100

Table 1 Sitewise distribution of the artefacts from the study area
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Cultural phase (Tentative)
Lower/Middle Palaeolithic
Middle Palaeolithic
Middle/Late Middle Palaeolithic
Late Middle Palaeolithic
Middle Palaeolithic/Late Palaeolithic/Microlithic
Late Palaeolithic/Microlithic
Total

Number of sites
2
9
6
2
1
1
21

Table 2 Cultural phase-wise table
A total of 21 palaeolithic sites were explored between 2017 and 2019, and a tentative
typological examination on the artefacts have been taken into account. A total of 972 artefacts
were considered for this paper (Table 1). These include Lower/Middle Palaeolithic, Middle
Palaeolithic, Middle/Late Middle Palaeolithic, Late Middle Palaeolithic, Middle Palaeolithic/
Late Palaeolithic/Microlithic – 1; Late Palaeolithic/Microlithic (Table 2). Here the cultural
definitions are based on artefact typo-technology and morphology. The Lower Palaeolithic
cultural period is considered on the basis of the bifaces which includes cleavers, picks and some
forms of handaxes. While the Middle Palaeolithic is considered where there is a presence of
prepared cores especially Levallois and a few flakes struck from them, both with retouch and
without retouch (Haslam et al. 2010). In South Asia, the Late Middle Palaeolithic phase is
preceded by the Middle Palaeolithic and is considered to belong to the Late Pleistocene
Microlithic phase but varies typologically from typical Holocene period Mesolithic industries
(Blinkhorn 2018). It is composed of small flakes and blades and the appearance of this lithic
industry is estimated to have occurred at approximately 45 ka in South Asia (Blinkhorn 2012,
2018). It has evidence of intensive reduction sequences with a decrease in artefact size compared
to the Middle Palaeolithic industries. These Late Palaeolithic industries are dominant with
levallois flakes, scraper as a retouched flake, and also include borers, burins, points and some
microliths (Allchin 1992; Blinkhorn 2012; Kumar et al. 2018). Typical microliths are considered
to be those artefacts that include microblades, fluted cores mainly made on chert, quartz and
chalcedony (Mishra et al. 2013).

Re-investigation of Previously Reported Sites
Previously reported sites were re-visited and the findings are briefly described here
(Table 3).

Guwarighat
Guwarighat (23°00’19.9"N ; 79°06’28.5"E) is situated on the left bank of the river Sher.
Previously, the right bank of the river Sher was explored by Salahuddin (1987) and a total of
96 artefacts were reported. These artefacts included handaxes, cleavers, scrapers, choppers,
end flakes, side flakes, cores, blades, Levalloisian flakes, notches, indeterminate flakes, nodules
and chips. It was estimated that the artefacts belonged to a Lower to Middle Palaeolithic cultural
phase. During the present investigation, one core (Fig. 3) and seven flakes were recovered.
Despite the limited sample size, the ongoing analysis suggests that these artefacts are seemingly
Lower and Middle Palaeolithic. It is observed that the artefacts are mostly unrolled and
principally found from loose sandy gravel near the stream. Some artefacts are also found from
a coarse-grained sandy deposit clearly showing the secondary nature of the artefact bearing
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deposit. Most of the artefacts are made of quartzite, although some of them belong to chalcedony
as well.
Sl. Site
No.
1 Guwarighat
2

Barurewa

3

Devakachar

No. of
artefacts
96
Not
discussed
220

4

Umariya

28

5

Manoria

5

6

Kumhadi

7

Dhobghat

8
9
10

Khamariya
Magardha
Mungwani

Not
discussed
Not
discussed
110
22
326

Phase

References

Lower/Middle
Palaeolithic
Middle
Palaeolithic
Lower/Middle/
Upper
Palaeolithic
Late Acheulian/
Middle Palaeolithic
Late Acheulian/
Middle Palaeolithic

Salahuddin 1987
IAR 1977-78, 1985-86
IAR 1960-61, 1964-65, 1977-78,
1981-82, 1985-86,
1987-88, 1991-92
Salahuddin 1987; IAR 1987-88
Salahuddin 1987
IAR 1981-82
IAR 1981-82

Middle Palaeolithic
Middle Palaeolithic
Upper Palaeolithic

Salahuddin 1987
Salahuddin 1987
Salahuddin 1987

Table 3 Pre-reported sites of the Narsinghpur area

Barurewa
Barurewa (23°00’25.7"N ; 79°06’44.3"E) is a tributary of the river Sher and the present
exploration was conducted on its left bank besides the confluence of the Barurewa-Sher Rivers
near the Devakachar village. The site is located approximately 10 kms north of the Narsinghpur
town. Previous research was conducted by Dr. G.L. Badam of Deccan College Post Graduate
and Research Institute, Pune (IAR 1977-78) and a valuable collection of vertebrate fossils and
stone artefacts were found. The collection included choppers, handaxes, scrapers, borers, etc.
mainly of quartzite and recorded to be of Late Pleistocene age. The second successful exploration
was carried out by Prof. V.N. Misra and his team (IAR 1985-86) where the site’s stratigraphy
was reconstructed, and the associated artefacts found mainly included flakes, blades, end
scrapers and side scrapers. The raw materials included both chalcedony as well as quartzite.
The main emphasis of the exploration was based on Talayaghat, one of the pioneering sites for
various fossil-yielding sediments. It is one of the richest localities of fossil bearing specimens.
The artefacts are mostly made from chert with some artefacts, especially some cores, are
quartzitic. The fossils at this site belonged to Bos sp., Equus sp., crocodile, etc., while fossils of
hippo species like Hexaprotodon namadicus belonging to the Middle Pleistocene and
Hexaprotodon palaeindicus were also reported. The artefacts reportedly belong to the Middle
Palaeolithic culture. Taking this into consideration the present exploration was carried out at
this site. The lithic assemblage was recovered from a yellowish sandy-pebbly gravel bed and
the artefact specimens are rolled to moderately rolled. It mainly comprises 8 cores and 63
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Fig. 3 Core from Guwarighat near Sher-Narmada confluence
flake-based artefacts. The typical artefacts include large flake, scraper, side cum end scraper,
cleaver, round scraper, flake on core, backed knife, hollow scraper, thumbnail scraper, microlithic
cores and blades, and has been tentatively assigned to the Middle Palaeolithic cultural phase,
although a further detailed analysis might slightly modify this preliminary observation.

Devakachar
Devakachar (23°00’39.1"N; 79°07’08.2"E) is situated on the left bank of the river Sher.
The site is located approximately 10 kms north of Narsinghpur. The reported explorations by
Shri D. Sen (IAR 1960-61) of Calcutta University, Department of Anthropology have revealed
that the artefacts and fossils belong to the clay and cemented gravel. Later on, joint explorations
by the Archaeological Survey of India and Deccan College Post Graduate and Research Institute,
Pune (IAR 1964-65) were also undertaken for more explorative work. Dr. G.L. Badam and his
team from Deccan College Post Graduate and Research Institute, Pune (IAR 1977-78) have
explored various vertebrate fossils from and around Devakachar. He also observed stone tools
like choppers, handaxes, scrapers, borers mainly made from quartzite. Again, Dr. G.L. Badam
and Salahuddin (IAR 1981-82), and Prof. V.N. Misra and his team (IAR 1985-86, 1987-88) of
Deccan College Post Graduate and Research Institute, Pune have reported around 220 artefacts
along with some fossils from the site. The artefacts mainly include handaxes, cleavers, choppers,
scrapers, denticulates, end flakes, side flakes, cores, borers, truncated flakes, nodules, chips,
crescents, points, microblades, microblade cores, etc. belonging to Lower Palaeolithic, Middle
Palaeolithic and Upper Palaeolithic cultures. The raw materials reported varied from quartzite,
chert, chalcedony as well as jasper. Dr. G.L. Badam and Vijay Sathe of Deccan College Post
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Fig. 4 River Sher gravel bed at Devakachar
Graduate and Research Institute, Pune (IAR 1991-92) had led an important marked down
discovery of micro-vertebrate fossil which included a partial skull, incisors, limb bones and
vertebrae dated to the Late Pleistocene. They had also explored the site and found an ample
amount of artefacts categorised as flakes, scrapers, cores, blades, points and chips tentatively
of the Middle and Upper Palaeolithic phases and some even of the Mesolithic phase. The present
site is situated on the left bank of the river Sher. The artefacts are mainly collected from the
river gravel deposit as well as from the loose pebbly cobbly sandy unit (Fig. 4). The assemblage
consists of cores and core based artefacts (35) and flakes and flake based artefacts (171). The
typical artefact variation includes discoid core, large flakes, bifaces, scrapers, points, laminar
blades, borer, thumbnail scraper, backed knife, hollow scraper, core, levallois core, hammerstone
and debitage (Fig. 5). The raw materials utilized are mainly quartzite, chert and chalcedony.
Fresh Middle Palaeolithic artefacts are mainly of cherty quartzite. Several molluscan shells

Fig. 5 a) Tortoise core b) End Flake at Devakachar
were found from the cross-bedded sandy layer where the exposed sediments are approximately
2 m in length and is alternatively marked with mottled clay, cobbly sandy bed with minute
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lenses of pebble chips and is capped by the sandy pebbly gravel layer. Some artefacts are
found from this cobbly sandy unit as well as from the sandy pebbly gravel layer. Sedimentation
is not so uniform in and around the river stream. Near the stream the stratigraphy comprises
of the modern alluvium gravel bed followed by the mottled clay and river bed. A major
concentration of the artefacts is found from the sandy pebbly gravel layer which determines
that the artefacts may be in a secondary context following fluvial transportation. The artefacts
also bear weathering and abrasions and are moderately rolled which may be due to high
fluvial transportation. The assemblage mainly belongs to Lower and Middle Palaeolithic cultures,
though a further detailed analysis is still in progress.

Umariya
Umariya (22°59’49.4"N; 79°08’27.3"E) is situated on the right bank of the river Umer, a
tributary of the river Sher. It is near the village Umariya which is approximately 11 km north
of Narsinghpur and 1.5 km from the Devakachar village (Salahuddin 1897). A total of 28
artefacts made from quartzite were recovered. These were mildly rolled and mainly included
side scrapers, end flake, side flake, cores and the probable age designated was Late Acheulian
to Middle Palaeolithic period. Prof. V.N. Misra and his team (IAR 1987-88) conducted
exploratory work in the Kondra field of Umeria (Umariya) village which is approximately 2
km North of Devakachar and discovered various fossils of bovids, carnivores and elephants
along with various bivalve molluscan shells. In the present study, explorations were carried out
along the river banks (Fig. 6), and a total of 113 artefacts were collected from a channel gravel
context (Fig. 7). The artefacts are core based (19) and flake based (94). The typical artefacts
included bifaces, large flakes, backed knife, flake blade, borer, point, amorphous core, scraper,
crescent, small flakes, and blade cores. Some artefacts are also found from a section where the
exposed sediments are approximately 3.5 m and is alternatively marked with a cross bedded
sand and pebbly gravel layer. The bottom of the section has an approximately 30cm cross
bedded sand layer which is capped with a 20 cm thick pebbly gravel layer. Above the gravel
layer another 20 cm cross bedded sandy layer is noticed which is in turn capped by an
approximately 40 cm pebbly gravel layer mixed with a reddish layer of silt. The top surface of

Fig. 6 General view of Umariya, on River Umer, a tributary of Sher River
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Fig. 7 Quartzite core from the gravel bed of Umariya
the section is capped with yellowish brown silt (Fig. 8). The tentative age of the artefacts has
been assigned from the Late Lower Palaeolithic to the Late Middle Palaeolithic phase.

Fig. 8 An exposed thick sedimentary section at the site of Umariya on River Umer

Manoria
Manoria (23°00’24.5"N; 79°08’51.4"E) is situated on the left bank of the river Sher. Previous
research was undertaken by Salahuddin (1987) on the right bank of the river Sher. The artefacts
discovered belonged to Late Acheulian phase. The artefacts included handaxes, cleavers, knives,
end flakes, side flakes, scrapers and borers. As part of the present investigation, artefacts were
collected from the loose pebbly gravel bed. A total of 10 flakes were observed which constitute
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disc shaped bifacial scraper, borer, microblade, and point that probably belong to the Middle
Palaeolithic cultural phase.

Kumhadi
Kumhadi (23°00’20.0"N; 79°09’16.0"E) is situated on the left bank of the river Sher. Previous
exploration was done by Dr. G.L. Badam and team (IAR 1981-82). During the present
exploration, artefacts were found from the gravel bed of the river Sher. A total of 17 flakes were
observed which mainly constitute semi round scraper, backed knife, etc. and tentatively belong
to the Late Middle Palaeolithic phase.

Dhobghat
Dhobghat (23°00’05.1"N; 79°10’02.2"E) is situated on the left bank of the river Sher.
Previous exploration was done by Dr. G.L. Badam and team (IAR 1981-82) at a site near the
river Umer. During the present exploration artefacts were recovered from the gravel bed of the
river Sher. The artefacts mainly include cores (26) and flakes (98) out of which the assemblage
mainly consists of blade core, tortoise core, handaxe, scraper, flakes, knife, point, discoid core,
burin, chopper, hollow scraper, point, and flake blade. The raw materials utilized were mainly
quartzite and siliceous materials and belong to the Lower to Late Middle Palaeolithic cultural
period.

Khamariya
Khamariya (22°59’33.6"N; 79°12’26.7"E) is situated on the left bank of the river Sher and
is approximately 25 km south of Narsinghpur town. Previous exploratory work was carried
out by Salahuddin (1987) in an agricultural field and most of the artefacts (110) collected
during that phase belong to the Middle Palaeolithic and includes scrapers, notches, truncated
flakes, end, side flakes, notches, cores and nodules. Present explorations were conducted along
the banks of the river Sher (Fig. 9) and a total of 50 artefacts were collected. These include side
scrapers, microblades, side cum end scrapers, microburin, levallois core, hollow scraper, knife
and microlithic bladelet (Fig.10). These artefacts have been tentatively assigned to the Middle

Fig. 9 Khamariya site on River Sher
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Fig. 10 Round scraper at Khamariya site on gravel bed
Palaeolithic/Late Middle Palaeolithic/Microliths.
Magardha
Magardha (22°56’12.8"N; 79°19’20.2"E) is situated on the right bank of river Sher. The
site is located almost 22 km from the main town of Narsinghpur. The site was already reported
by Salahuddin (1987) with an assemblage count of 22 artefacts and the condition was reported
as mildly rolled as those were surface collected. Those artefacts classified by Salahuddin mainly
constituted variations of scrapers (single sided convex scrapers, double sided concave scrapers),
notches, flakes (truncated, end, side), cores and chips. The assemblage was classified as Middle
Palaeolithic. During the recent investigation, the authors surveyed the river bank and undertook
surface collection. The total number of artefacts collected was seven, made of quartzite and are
rolled. The types include point (1), side scraper (1), blade (2), flake (3), and probably are of the
Middle Palaeolithic phase.

Mungwani
Mungwani (22°50’03.5"N; 79°24’51.6"E) is situated on the left bank of the river Sher near
the village Khamariya of Narsinghpur. It is approximately 28 km south of Narsinghpur town.
Previously, Mungwani-Rastoria was reported by Salahuddin (1987) with 326 artefacts and
designated as an open air site. The artefacts included scrapers, notches, denticulates, burin,
truncated flakes, borers, burins, worked nodules, cores, microblades and chips. The raw materials
mainly included jasper, chalcedony and quartzite. Previous research has designated this site as
an Upper Palaeolithic site. The authors re-explored the site and collected a total of 27 artefacts
including cores (2) and flakes (25). The artefacts are mostly rolled and mainly confined to the
gravel bed of the river. The assemblage includes levallois core, side scrapers, retouched flakes,
and backed knife and has been assigned to the Middle to Late Palaeolithic.
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Newly Discovered Sites
Apart from previously known sites, a few new sites were discovered as part of the present
study, these are described here (Table 4).
Sl. Site
No.

Geocoordinates

No. of Context
artefacts

Raw
material

Cultural
affiliation
Late Middle
Palaeolithic
to Late
Palaeolithic
Middle to
Late Middle
Palaeolithic

1

Tindni

22°59’23.5"N
79°10’34.3"E

17

gravel bed/
exposed
bedrock

Quartzite,
quartz,
chert

2

Dundipindrai 22°59’29.1"N
79°13’11.2"E

25

quartzite,
chert

3

Supla

22°59’39.9"N
79°14’35.0"E

9

4

Ghatpindrai

22°58’10.6"N
79°17’16.6"E

19

5

Pansi

22°58'24.2"N
79°17'31.1"E

7

Crossbedded
sandy
granular
gravel
Pebbly
gravel
bed
Pebbly
gravel
bed
sandy
granular

6

Singhrampur 22°57'21.9"N
79°18'13.8"E

18

7

Bahadurpur

22°56'31.5"N
79°19'08.0"E

9

8

Belkhedi

22°55'50.0"N
79°20'21.5"E

9

9

Lurhata

22°54'07.5"N
79°20'41.4"E

111

10

Sihora

22°52'15.3"N
79°21'59.2"E

54

11

Garariya

22°48'20.8"N
79°27'23.8"E

61

Cobblypebbly
gravel bed
Pebbly
gravel bed
Sandy
granular
gravel
Conglomerate
deposit/
surface
Sandy
grave lbed/
conglomerate
deposits
Sandy
gravel bed/
soil

quartzite,
chert,
chalcedony
chert and
quartzite
chert and
quartzite
gravel
quartzite
quartzite
quartzite

Middle to
Late Middle
Palaeolithic
Middle
Palaeolithic

quartzite,
basalt,
chert

Lower to
Late
Palaeolithic

Quartzite,
quartz,
chert,
chalcedony

Middle to
Late Middle
Palaeolithic

Quartzite,
Middle to
quartz,
Late
chalcedony Palaeolithic

Table 4 Newly discovered sites in the sites of Lower Sher, Narsinghpur
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Late Middle
Palaeolithic
Middle to
Late Middle
Palaeolithic
Middle to
Late Middle
Palaeolithic
Middle
Palaeolithic

Adaptations Across Antiquity

Tindni
Tindni (22°59’23.5"N; 79°10’34.3"E) is situated on the right bank of the river Sher and is
approximately 6 km north of Narsinghpur town. The left bank of the river is under cultivation
whereas on the right bank there are steep hill slopes with dense vegetation. The majority of
artefacts were collected from the sandy granular gravel, while a few artefacts were also collected
from the exposed bedrock surface slightly away from the river. A conglomerate was also noticed
downstream of the site. The artefacts collected from this site are made from materials like
quartzite, chert, both of various qualities. The total number of artefacts collected is 17, which
includes end flakes, side flakes, denticulate, points, microblades, hollow scraper, point and
blade, and cores. The tentative cultural phase assigned is Late Middle Palaeolithic to Late
Palaeolithic.

Dundipindrai
Dundipindrai (22°59’29.1"N; 79°13’11.2"E) is situated on the right bank of the river Sher
and is approximately 15 km northeast of Narsinghpur town. The site is between two slopes
and on the gravel river bed. Two sources of raw materials i.e. reddish quartzite and milky
quartz have been noticed in the vicinity. The artefacts were collected from the present day loose
channel gravel and also from the palaeo-channel sediments which comprises of calcretised
sandy-granular gravel. The total number of artefacts found from this site is 25 and mainly
includes centripetal tortoise core, knife, microlithic blade core, scraper, levallois point and discoid
cores. The artefacts are made from quartzite and milky quartz. These artefacts are probably of
the Middle to Late Middle Palaeolithic phase.

Supla
Supla (22°59’39.9"N; 79°14’35.0"E) is situated on the right bank of the river Sher. It is
approximately 10 km north of Narsinghpur town. The artefacts from this site have been found
from the river gravel bed. The total number of artefacts is nine which includes blade, point,
convergent scraper and flake scraper. The raw material mainly includes chert and quartzite.
Tentatively, this site is classified as a Middle/Late Palaeolithic site.

Ghatpindrai
Ghatpindrai (22°58’10.6"N; 79°17’16.6"E) is situated on the right bank of the river Sher.
The site is located approximately 15 km north of Narsinghpur town. The nearest landmark of
the site is the Ghatpindrai Railway Bridge. The site is located on the river gravel bed and
therefore of secondary context. A total of 19 artefacts were recorded including scraper (round,
side), backed knife, blade and points. The site is tentatively designated as Middle to Late Middle
Palaeolithic site. The raw material mainly includes quartzite and chert.

Pansi
Pansi (22°58’24.2"N; 79°17’31.1"E) is situated on the left bank of the river Sher. The site is
located approximately 17 km northeast of Narsinghpur town. The site is almost opposite the
site of the Ghatpindrai gravel bed. The site is densely vegetated and only seven artefacts were
discovered. The types include points, side scrapers, denticulates and a discoid core. The site is
tentatively designated as Middle to Late Middle Palaeolithic phase site. The raw material mainly
includes quartzite and chert.

Singhrampur
Singhrampur (22°57’21.9"N; 79°18’13.8"E) is situated on the left bank of the river Sher.
This site is located approximately 13 km east of Narsinghpur town. The exploration was based
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Fig. 11 A stratigraphic view at the site of Lurhata on left bank of river Sher
on the gravel bed of the river Sher and altogether the artefacts collected are 18 in number
which are typologically flakes and one core. The assemblage includes point, side scraper, levallois
flakes, miniature handaxe, radial levallois core and burin. The raw material exploited was
quartzite.

Fig. 12 Exposed artefact-bearing conglomerate deposit capped by finer sediments
on the left bank of river Sher at Lurhata

Fig. 13 (a) Lower Palaeolithic artefact embedded in the conglomerate, (b) scraper
embedded in the conglomerate at Lurhata
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Bahadurpur
Bahadurpur (22°56’31.5"N; 79°19’08.0"E) is situated on the left bank of the river Sher.
The site is located approximately 24 km north of Narsinghpur town. The artefacts were all
collected from a secondary context and explorations were carried out on the banks of the river
gravel bed. Artefacts are made from quartzite and include nine flakes which comprise levallois
flake, side scraper, and side cum end flake and typically belong to the Middle to Late Middle
Palaeolithic period.

Belkhedi
Belkhedi (22°55’50.0"N; 79°20’21.5"E) is situated on the left bank of the river Sher. The
site is located approximately 28 km northeast of Narsinghpur town. The artefacts are made of
quartzite and are heavily weathered. The artefacts are found on the secondary deposit and on
the pebbly gravel bed. Only nine artefacts have been recovered from this region. In addition to
one Levallois core, the artefacts are flake based (8) amongst which are side scrapers, end flakes
and side flakes.

Lurhata
Lurhata (22°54’07.5"N; 79°20’41.4"E) is situated on the left bank of the river Sher. The site
is located approximately 22 km east of Narsinghpur town (Fig. 11). The explored site is
approximately 120 m away from the river bed and is undulating in nature. A few Palaeolithic
artefacts were found embedded in the conglomerate deposit (Fig. 12 and 13) while most of the
artefacts were found from the surface. Several fresh artefacts were mainly made on quartzite
but four artefacts found from this site are of basalt. The total number of the artefacts found
from this site is 111 and the assemblage mainly constitutes of large flake, scraper (Fig. 13),
backed knife, denticulates, flaked core, cordiform handaxe, tortoise core, point, scraper on
blade, side-cum-end scraper, flake blade, convergent scraper, arrowhead, microlithic flake,
microlithic retouched piece, microlithic knife, side-cum-end flake, flaked scraper, borer, discoid
core, burin, microlithic burin, thumbnail scraper, microlithic end scraper and microblade. On
the basis of typology, these artefacts have been tentatively assigned to the Lower Palaeolithic to
Late Palaeolithic phase.

Sihora
Sihora (22°52’15.3"N; 79°21’59.2"E) is situated on the left bank of the river Sher and near
its confluence of the Macharewa River. It is approximately 21 km southeast of Narsinghpur
town. The artefacts were found from the river gravel bed as well as from seasonal gullies. The
site was discovered during the present field survey and the artefacts were collected sporadically
from various locations within the site. The artefact assemblage includes a total of 54 artefacts
which include semi round scraper, levallois flake, point, end scraper, large flakes and blades.
The raw material used is quartzite in addition to other raw materials such as quartz, chert as
well as chalcedony. The tentative cultural affiliation of the artefacts is to the Middle to Late
Palaeolithic phase.

Garariya
Garariya (22°48’20.8"N; 79°27’23.8"E) is situated on the left bank of the Kanera River, a
tributary of the river Sher. This site is approximately 33 km north of Narsinghpur town. The
artefacts were found from an agricultural field and river terrace (Fig. 14). The bedrock at the
site is undulating near the confluence of the rivers Kanera and Sher. The artefacts in this area
occur sporadically and hence random collection strategy was applied. A total of 61 artefacts
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Fig. 14 Agricultural field yielding artefacts at Garariya on River Kanera, a tributary of
Sher River
were collected that were mostly made from quartzite, and a few that were made from quartz
and chalcedony. The assemblage includes backed knife, side cum end flake, blade core, retouched
point, scraper on blade, end scraper, blade, backed blade, scraper, semi-round scraper, point,
denticulate, burin, tanged point, side scraper and flake blade (Fig. 15). These artefacts tentatively
belong to the Middle and Late Palaeolithic cultural phase.
The sites have been assigned to cultural phases on the basis of tentative typological
observations. The order in which the sites have been reported here is on the basis of its geological
position starting from the Sher-Narmada confluence to Garariya. Further investigation of the
artefacts might alter categorisation of all the sites reported here.

Fig. 15 An artefact from Garariya
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Discussion and Summary
The river Sher, a tributary of river Narmada in the Narsinghpur district is very significant
from the geological as well as archaeological point of view. The purpose of the present study
was to re-investigate previously known sites and report new ones. A total of 21 Palaeolithic sites
were explored, 11 among which were newly discovered. Lower Palaeolithic artefacts were only
recorded from two sites, while Middle Palaeolithic artefacts were collected from almost 19 sites,
and Late Palaeolithic artefacts were collected from two sites. Although at this stage this
classification is tentative, it is clear that a majority of sites belong to the Middle Palaeolithic
phase. Explorations were carried out at in an approximately 250 sq. km. area focusing on the
River Sher and its tributaries in order to understand its antiquity and the environment of the
region. The artefact collections were mostly concentrated along the river gravel bed and some
deposits. No primary sites were observed during the course of work, and almost all sites are in
secondary contexts.
Based on the recent observations, it has been observed that the Lower Palaeolithic artefacts
are mostly concentrated near the confluence of the river Sher and river Narmada especially at
the sites of Guwarighat, Devakachar and some spots of river Barurewa, a tributary of the river
Sher. These sites are also associated with Middle Palaeolithic artefacts as the assemblage includes
flakes, blades, knives, side cum and scraper, cores (tortoise) etc. The exploration also resulted in
the discovery of two new major sites along the river Sher namely, Lurhata and Garariya. Lurhata
has revealed a Lower Palaeolithic artefact from the river section on the left bank of the river
Sher while other artefact clusters mainly include flakes, scrapers, scraper on blade, levallois
core, micro burin, etc. Although the prominent raw material utilized at this site is quartzite,
basalt, chert, and chalcedony has also been used. It can be inferred from this that a variety of
raw materials were exploited to make different types of stone tools during different cultural
phases (basalt was probably preferred only in the Lower Palaeolithic phase). While Garariya
on the river Kanera, a tributary of river Sher, has also yielded many fresh artefacts, both from
the agricultural fields as well as on the river gravel bed, with variability in raw materials utilized.
This site is tentatively assigned to the Middle Palaeolithic to Late Middle Palaeolithic cultural
period as per the typo-technological attributes.
It can be broadly inferred that the Lower Palaeolithic phase was probably in an advanced
stage perhaps even overlapping with the Middle Palaeolithic phase. The Lower Palaeolithic
artefacts include bifaces, large flakes, cores, scrapers, knives, etc. The Middle Palaeolithic phase
is typically marked by the employment of prepared core methods such as radial flaking,
levallois reduction, discoid core, etc. This Middle Palaeolithic phase is dominated by medium
size flake based tools such as a variety of scrapers, points, retouched flakes, blades, borers, etc.
The artefacts of this phase were made from quartzite and even siliceous materials. The Late
Palaeolithic phase is marked by dominance of blade based tools such as blades, backed tools,
points, burins, borers, micro blade cores, etc. These small sized tools are mostly made from
siliceous materials such as chert, chalcedony, quartz, etc. These blade based tools are mostly
retouched tools.
In general, it is clear that the river Sher has been continuously occupied from the Late
Lower Palaeolithic to the Late Palaeolithic cultural phases. Most of the sites are multicultural
with transitional phases. Tentatively, it can be suggested that this region has been occupied by
hominins since the Middle Pleistocene continuing into the Late Pleistocene. Further research is
being carried out by the authors, with particular focus on the identification of primary sites,
typo-technological analysis of the artefacts, understanding hominin behaviour and adaptation
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strategies, fossil remains and palaeoenvironment in this region. One of the drawbacks of the
present research is that the artefacts were collected by the random sampling method and mostly
from secondary contexts. Hence the conclusions drawn in this paper are preliminary and open
to revision.
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Abstract
The last nine decades (Since 1932) of research along the Konkan coast has revealed number of
palaeolithic sites yielding Acheulian, Middle Palaeolithic and Late Palaeolithic artefacts. Early
hominins occupied parts of the rugged, deeply entrenched rocky coastline of the Konkan
probably during the Middle Pleistocene. These hominins exploited outliers of Proterozoic Kaladgi
series rocks such as chert, quartzite, silicified clay stone to make stone artefacts. Field-based
geomorphological studies coupled with a few small-scale excavations and palynological studies
have indicated changes in the landscape, sea level and vegetation throughout the Pleistocene.
The present paper offers glimpses into the Pleistocene cultural ecology of hunter-gathers who
had adapted to high rainfall (3000 to 2000 mm/annum), thick evergreen to wet deciduous
forests and a regressive phase of the sea resulting in overall low sea levels.

Introduction
“Coastlines have existed since oceans first formed on the surface of a cooling earth, about
4,000 million years ago, but it is difficult to find early coastlines because most of the evidence has
been removed by erosion or concealed by deposition…… Evidence of former coastlines becomes
clearer in the most recent of the geological periods the Quaternary that marked major global climate
and sea level fluctuations. During cold climate phases of the Quaternary, when glaciers and ice
sheets became extensive, global sea level was much lower than it is now, and when the climate of
the Ice Age gave place to milder conditions there was a major world-wide sea level rise” (Bird
2008: 3 and 4).
During the early 20th century, it was presumed that most sea-level oscillations and
strandlines of the Quaternary were glacio-eustatic and it was strongly believed that sea-level
oscillated in response to the quantity of water stored in ice caps during glaciations and
deglaciations (Goudie 1977). However, the application of advanced techniques such as isotope
(Hydrogen, Oxygen and Carbon) composition of marine and ice cores coupled with high
resolution absolute dating techniques have changed our understanding of sea level changes.
These studies have revealed that the cooler glacial/stadial periods were longer than warmer
interglacial /interstadial during the Pleistocene. As a result of these longer cool periods, the sea
level was lowered several times to more than 100 m below the present level. The last interglacial
sea level, well-recorded globally, was higher by 5 to 7 meters above the present level in tectonically
stable parts of the global coastline. As a result of these sea level fluctuations, coupled with
climatic, tectonic and other factors, complex coastal landforms developed all over the world.
It is, therefore, necessary to discard the concept of sea level fluctuations developed in the early
20th century and adopt a new complex concept based on progress made in geochronology,
S.N. Rajaguru and Sushama G. Deo 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and
Prehistoric Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
Monograph No.10, pp. 235-248, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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isotopic analysis and in geophysics of coastal continents and off-shore oceans (Voris 2000; Rohling
et al. 2008; Chappell 2009).
Against this background, an attempt is made here to understand the nature of the cultural
landscape of the Konkan coastal belt during the Pleistocene.
The Indian Peninsula is surrounded by a long 7,500 km coast line (including islands)
comprising of the West coast and East Coast. The West coast of India (3210 km long) stretches
across the states of Gujarat, Maharashtra, Goa, Karnataka and Kerala. This coast line has
preserved distinctive geomorphic landscapes such as rock based (headlands, sea cliffs and shore
platforms), sediment-based (beaches, dunes, sand bars, spits, tidal flats) and coral-based (reefs
and atolls) landforms, which vary significantly in their spatial scale and form (Mukhopadhyay
and Karisiddaiah 2014). That part of the coastline bordering the state of Maharashtra is known
as the Konkan coast.
Physiographically the Western Ghats (Sahyadri range of Maharashtra) is one of the
conspicuous erosional geomorphic features found along the West Coast of India. This range
divides the lowland Konkan from the upland plateau of Western Maharashtra. The magnificent
escarpment of the Sahyadris forms the eastern border of the Konkan region. The lowland
Konkan is a narrow zone with an average width of 40 60 km extending from the coast to the
foothills of the Sahyadri range. This lowland has primarily developed due to the backward
retreat of the grand fault scarp.
The Konkan coast is a rocky coast with tropical humid climate. The Konkan lowland is
mainly covered by Deccan basalts of the Cretaceous-Eocene age, and laterites of the Mid Tertiary
to the Late Tertiary age (Widdowson and Gunnell 2001). This coastline has preserved distinct
geomorphic features that reveal signatures of dynamic environmental changes that occurred
in the past.
Streams of coastal Maharashtra (Konkan coast) originate in the high rainfall zone of the
Sahyadri mountain range and debouch into the Arabian Sea covering short distances of 40 to
60 km from their source. These streams are autochthonous and flow through rocky gorges
almost throughout their course. Littoral deposits are only restricted to a narrow strip of less
than 5 km from the present shoreline of the Konkan coast.

Stone Age Record (Table 1)
Peninsular India is well-known for a rich Palaeolithic record represented by the Lower
Palaeolithic (Acheulian) (1.5 ma) (Pappu et al. 2011), Middle Palaeolithic (~385 ka) (Kumar et
al. 2018), Upper Palaeolithic and the microlithic traditions (~50 ka) (Mishra et al. 2013). During
the early phase of Indian prehistoric research, the Konkan coast had yielded a sketchy
archaeological record. On the other hand, the last two decades have witnessed a series of
multidisciplinary studies using the techniques of geomorphology, geochronology,
micropalaeontology, palynology and systematic excavations to understand the prehistoric past.
These studies were carried out in the coastal strip the Konkan (Gogte 2003; Gogte et al. 2008;
Kumaran et al. 2005, 2012; Marathe 2006; Ghate 2007 Deo et al. 2011; Limaye and Kumaran
2012; Rajaguru and Deo 2016; Deo and Rajaguru 2017; Deo et al. 2017-18; Garge et al. 2018,
2021). These studies contributed a wealth of information regarding human adaptation in
the coastal zone particularly during the Late Quaternary period covering a time span of the
last 130 ka.
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Site Name
North Konkan
Kandivli

District/Taluka

Culture

Geomorphic Context

Mumbai

Lower Palaeolithic

Fluvial gravel on surface of
bluish tidal clay
Channel gravel

Kandivli, Borivili Mumbai
Marve
Manori Point,
Erangal Point,
Worli Point,
Gorai, Pali
South Konkan
Salel
Nangerbhat
Susrondi
Hadi
Bagh, Tondivili,
Sarjekot, Kasal
Mahad
Pachad
Hathkamba
Koloshi
Karlacha Vhal,
Kandalgaon
(Ozar),
Dhamapur,
Devli, Revandi,
Chippi

Mumbai
Mumbai

Sindhudurg,
Taluka Malvan
Ratnagiri
Sindhudurg,
Taluka Malvan
Sindhudurg,
Taluka Malvan
Raigad
Raigad
Ratnagiri
Sindhudurg,
Taluka Kankavli
Sindhudurg,
Taluka Malvan

Middle Palaeolithic
and Microlithic
Microlithic
Microlithic

Lower Palaeolithic

Beach
Coastal promontories

Acheulian
Lower Palaeolithic

Ferricretised quartzite hill
slope
Laterite cave
Flood plain

Middle Palaeolithic

Ferricrete surface

Lower and Middle
Palaeolithic
Microlithic
Microlithic
Microlithic

Surface regolith

Late Palaeolithic

Ferricrete surface

Cave
Cave
Laterite Cave

Table1: Geomorphic contexts of the Palaeolithic sites along Konkan coast
The pioneering work carried out by K.R.U. Todd, (1932, 1939) established the existence of
early humans on the West coast of India. He pursued his interest in archaeological research
while serving the Royal Indian Navy. He discovered the stone tools, termed as Chellean artefacts
including handaxes, around Worli and Kandivili near Mumbai from a stratified context.
Based on this, Todd reconstructed a continuous cultural sequence He studied a nala deposit
at Kandivili that yielded handaxes of the ‘Madrasian industry’ and tools of the ‘Mousterian’
and ‘Aurignacian’ traditions from a stratigraphic context. According to Todd, the basal unit
is comprised of bluish clay of tidal origin resting directly on the bedrock. The Lower Palaeolithic
handaxes were found from the upper surface of this clay. This clay unit is capped by torrent
gravel.
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Following Todd’s work, Prof. Sankalia and Zenuer carried out prehistoric investigations
on the West Coast of India, particularly around Mumbai and in Saurashtra in 1949 and later
with Prof. T.D. MaCown in 1958. Unfortunately, Prof. Sankalia could not relocate localities
reported by Todd (as mentioned in Sankalia 1962). On the other hand Malik’s brief survey in
1958 confirmed the stratigraphic observations by Todd at Kandivli and reported a new locality
on river Dahisar at Borivili with a few stone artefacts (Malik 1959). This work raised basic
questions regarding sea level and climatic changes and the associated Stone Age cultures in the
coastal low lands of arid Saurashtra and humid Konkan during the Pleistocene. To resolve the
issue, Prof. Sankalia and his team began re-investigations at and around Mumbai in 1960 and
reported a number of sites yielding Middle Stone Age artefacts (n=84) from stratigraphic contexts
from Dahisar river and Kandivili nala (Sankalia 1962).
A major breakthrough in understanding coastal geoarchaeology of the Konkan coast came
about when Guzder (1980) initiated her investigations in this area in 1970. She studied a number
of alluvial as well as littoral deposits all along the Konkan coast. Guzder reinvestigated the area
around Kandivali in 1972 and established clear evidence for Middle Palaeolithic occupation in
the region. She reported a number of Palaeolithic sites around Malvan in South Konkan. She
carried out a small-scale excavation at Hadi, 12 km north of Malvan on the floodplain of the
Gad River, 5 km away from the present coast. Interestingly, the site is situated in a shallow
floodplain developed on quartzite bedrock. She reported Middle Palaeolithic artefacts made
using quartzite from this site. Guzder (1980) also studied the beach-dune-complex rock, a
littoral formation locally known as ‘karal’ of the Konkan coast and put forward the chronology
of its formation based on 25 absolute dates by 14 C method.
Joshi and Bopardikar (1972) explored the region around Raigad (erstwhile Kolaba and
Ratnagiri Districts) and reported microlithic assemblages from a cave environment at Pachad
(District Raigad), and Hathkamba (District Ratnagiri). They reported some Lower and Middle
Palaeolithic artefacts from surface contexts around Mahad (District Raigad).
There was a long gap in Palaeolithic studies after Joshi and Bopardikar’s work in 1972. In
2001 Marathe carried out explorations in South Konkan and discovered a cave site at Susrondi
in Palshet village near Guhagar, district Ratnagiri. This karstic cave in laterite belonging to the
late Tertiary period is situated at 82 m AMSL and 2 km inland from the present shore. Acheulian
artefacts occur in reddish clay which is capped by lateritic rubble. Artefacts are made on acidic
depravities of the locally occurring basalt (Marathe 2006). This is the only cave occupation site
of the Acheulian period throughout the 7500 km long coastline of India.
Recently Imchen et al. (2019) and Imchen (in this monograph) re-investigated the area
around Malvan in South Konkan and discovered new sites yielding Late Palaeolithic artefacts.
These sites are located on the ferricrete surfaces locally known as ‘sada’ occurring at 8 m to 140
m AMSL.
Garge et al. (2018) explored the area around Ratnagiri town and discovered number of
petroglyphs on the ferricrete surface. These spectacular petroglyphs depict animal and human
figurines. Animals such as hyena, rhino, elephant, deer, boar, monkey, aquatic animals (shark,
sting rays), birds (peacock), amphibians (tortoise, alligators) and number geometric designs
are reported. Some of the carved animals and human figurines are larger than life size.
Subsequently, Garge et al. (2021) discovered a cave site at Koloshi, taluka Kankavli, district
Sindhudurg. This cave is located 25 km from the present day coastline at an elevation of ~225
m AMSL. The cave is formed in the laterite. The excavation of the 3 m thick deposit in the cave
has yielded Late Palaeolithic and microlithic assemblages.
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Palynological Record
Guzder (1980) argued that fluvial deposits of the Konkan are not sensitive enough to
detect climatic changes of the Late Pleistocene. In the last decade, however, geomorphic and
palaeobotanical investigations of two sites, namely Kangvai in north Ratnagiri district (Kumaran
et al. 2012) and Airoli, Thane district (Limaye and Kumaran 2012) have shown that significant
climatic and vegetation changes have occurred between 50 ka and 12 ka in the Konkan.
A thick (15 m) sedimentary deposit was studied from two dug wells, one at Kangvai and
the other in Dapoli town, district Ratnagiri (Kumaran et al. 2012). The lacustral clays from
these two dug wells were dated by 14C method to 44,020± 390 years BP (calibrated date:
43,740±570 years BP) and 53,391±768 (calibrated date 51,440±768 years BP), respectively. The
Late Pleistocene lacustral clays (approximately 50 ka BP) have preserved compressional plant
impressions of dominantly of Syzygium sp. (Jambhul) and Sugenia sp. (Reed) and the pollen of
Ocblanda (bamboo), Cullenia exarillata, Muristicaceae and sapotaceae (Fig.1). This
palaeobotanical data thus suggests that a fresh water lake existed in an erosional depression
developed on a laterite plateau that was covered by a thick evergreen forest in the past.
At Airoli, near Thane town, Thane district, a construction foundation trench was studied
by Limaye and Kumaran (2012). The basal yellowish-grey compact clay has been dated to
12,000 ± 340 years BP (at a depth of 3.65 m from surface) and 21,250 ± 1400 years BP (at a
depth of 3.90 m from surface). The pollen contents show an abundance of peridophytes, fungal

Fig. 1 Compressional plant impressions indicating presence of Myristica swamp
recovered from Late Pleistocene lacustral clay at Kangvai (Courtesy: Prof.
Kumaran and Dr. Limaye)

239

Adaptations Across Antiquity

spores, sponge seicules, unidentified sp. non-pollen palynomorphs (NPP) and a few charcoal
pieces. These studies indicate that clays have been deposited in a low energy floodplain
environment with periodic exposures and a fluctuating ground water table (as indicted by the
yellowish tint and mottling). These basal sediments were deposited when the sea level was
scores of meters lower than the present.

Sea Level Change
Apart from these archaeological studies on the Konkan coast, researchers have carried out
detailed studies of rivers of the Konkan and made inferences about sea level changes. Kale and
Rajaguru (1985) reconstructed the history of sea level changes during the late Quaternary and
suggested a high sea level (equivalent to the present day sea level) during the last interglacial
(~125,000 years BP). They further inferred that sea levels remained lower than present levels
throughout the Late Pleistocene. In another study, Kale and Rajaguru (1985) argued that during
the period of low sea levels, there was an increase in continentality and aridity leading to
aggradation on the leeward side of the Western Ghats. The high sea levels following the arid
phases decreased continentality but led to increased runoff at which rivers began to cut down
their beds (Kale and Rajaguru 1985).
The chronological record of Pleistocene deposits from the Konkan coast is meager. The
only available date (36,000 ± 2035 years BP) is from a fossil beach rock ridge presently occurring
in the intertidal zone at Mahim (near Palghar), 90 km north of Mumbai (Guzder 1980). It
indicates the emergence of a coast during the Late Pleistocene when sea levels in general were
low by several meters. So far, not a single stratified Acheulian site of the Early Pleistocene age
has been reported from the West Coast of India.
Late Quaternary covers a time span of the last 130 ka BP In general, the climate was
relatively wet between 130 ka and 100 ka BP and the sea level was 5 to 7 m higher than the
present one. The climate became relatively dry after 75 ka BP and the sea level started lowering
down, reaching 50 m or even more below the present one around 18 ka BP Even during the
relatively dry climatic phase of the Last Glacial period (~75 ka BP to 11 ka BP), there was a
phase of wetter climate between 50 ka BP and 30 ka BP Sea levels started rising rapidly during
the early Holocene (~ 10 ka BP to 7 ka BP) and reached its present level around 6 ka BP The
climate during the early Holocene (10 ka to 7 ka BP) was distinctly wet, and was relatively dry
during the late Holocene (4.2 ka BP to present). The sea level fluctuated within the amplitude
of 2 to 3 m in the last 6 ka. and the coastal landscape was affected by configurational changes
(Ghate 1988; Deo et al. 2011).
The sea level during the Quaternary remained lower than the present-day sea level and it
was at its lowest (at least 100 m lower) during the Last Glacial Maximum (LGM), i.e. 18 kyr BP
This lowering of sea levels had a profound impact on the landscape of the Konkan coast. The
present-day narrow strip of land would have extended further seawards especially off the
Mumbai coast where the continental shelf is shallow and broad. The lower sea levels meant
that the rivers of the Konkan coast experienced a significant lowering of base level.
The present-day sea level is one of the highest during the Quaternary. The evidence for
high sea level is confined to the last interglacial period (about 125,000 years ago) and the MidHolocene (~7 ka to 4 ka BP).
The significant coastal geomorphic features indicative of sea level changes during the
Quaternary period have been summarized in Table 2.
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Geomorphic features

Approximate age

Remarks

Reference

1. Shallow water marine
Mio-Pliocene
formations like Ratnagiri beds
in Konkan now occurring
several km inland and at
elevations ranging from
present sea level to around
100 m AMSL

Last major
transgression
during the
Neogene.
Uplift or
emergence
by scores of
meters

Guzder 1980

2. Ferruginous boulderycobbly fluvial gravel rich in
laterite clasts rest
disconformably on lateritised
basalt at elevation of 12-15 m
AMSL on Ratnagiri coast
3. Fossil beach rock ridge
presently occurring in the
intertidal zone at Mahim
(near Palghar), 90 km north
of Mumbai (Fig. 2)

Age uncertain
Early
Pleistocene (?)

Indicate emergence Guzder 1980
of coastal surface
during the
Pleistocene

36,000±2035
years BP

Indicating
emergence during
the Late
Pleistocene when
the sea level was
low by scores of
meters

Guzder 1980

4. Relict carbonate deposit
(described as carbonate
platform) formed in shallow
water marine environment,
presently occurring as a
narrow strip from northern
tip of Saurashtra to southern
tip of Konkan coast and
continues further south.
This platform occurs 60 to
130 m below the present sea
level and approximately
100 km west off the modern
shoreline (Fig.3 )

12,000 years BP

Positive evidence
for submergence
of the continental
shelf during the
Early Holocene

Rao et al. 2003

5. Micro-fauna on the
ocean-floor at
many places on West
Coast of India

9000-12,000
years BP

Inferring a lower
sea level

Hashimi and
Nair 1986;
Hashimi et al.
1995; Nigam
et al. 1992
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6. Kankar beds found at 7 to
8 m below MSL from fluvial
gravel in Kasheli creek near
Thane.

Not dated

7. Presence of Middle
Palaeolithic artefactbearing gravel and
laterite in today’s
inter-tidal zone
near Malvan

Not dated

Fluvial gravel rich
in calcrete
clasts has been laid
down probably
level phase of the
Late Pleistocene
Related to
Quaternary low
sea level.

Ghate 1985

Guzder 1980

Table 2 Significant geomorphic indicators for sea level changes
The examples in Table 2 demonstrate the complex history of the changing relationship of
land and sea during the Pleistocene. Apart from this changing scenario of emergence and
submergence of the West Coast of India, significant climatic changes have been recorded,
particularly of the Late Quaternary period (approximately covering the last 130,000 years). In
Saurashtra the climatic changes were in terms of arid and semi-arid climate (Singhvi et al.
2012) while in the Konkan they were in terms of humid, sub-humid and semi-arid (Kumaran
et al. 2012). By and large, low sea levels and weak summer monsoons prevailed during most
part of the Late Pleistocene (between 22,000 and 16,000 years BP). Future research should
focus on prehistoric cultures from this coastal area with strong emphasis on multi-disciplinary
studies. Here, we would like to quote Lambeck (2011: 3567) “…with this sharpened archaeological
focus comes a demand for more accurate and detailed reconstructions of the palaeogeography and
environment of ancient coastlines. Traditionally, archaeological interpretations have relied on global
eustatic curves applied to modern navigational bathymetry. For many archaeological purposes
such a broad-brush approach may be adequate, but where the estimation of relative sea level and the
reconstruction of palaeo-shorelines are sensitive to errors introduced by low-resolution bathymetric
data, or by localised crustal movements, a more detailed approach is required.”

Fig. 2 Fossil beach-rock at Mahim, north of Mumbai
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Fig. 3 Map showing relict carbonate platform along west coast of Mumbai
(After Rao et al. 2003)

Environment
Early Middle Pleistocene
Laterites capping the Ratnagiri beds of marine origin indicate a recession of the Arabian
Sea during the Pliocene and the emergence of land during the Early (?) Pleistocene period.
This dating is based on the occurrence of Acheulian artefacts in a karstic cave at Susrondi (82
m AMSL, 2 km inland from the present shore), near Guhagar in district Ratnagiri. Sediments
in this cave also suggest changes in sea level – a transitional phase from high to low during late
Middle Pleistocene.
The high level gravel of Ratnagiri and Vijaydurg indicate the emergence of palaeo-drainage
that adjusted to the low sea level of the Middle Pleistocene. These examples of emergence only
suggest neo-tectonic movements and sea level transgression-regression during the early Middle
Pleistocene. In the absence of archaeological, geomorphological and chronological data, it is
not possible to comment on climatic changes during the early Middle Pleistocene. However,
the absence of calcretised sediments indicate that the climate was humid monsoonic during
this period.
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Late Pleistocene
The beach-rock ridge of Mahim dated to ~36 ka BP represents a minimum age of the
ridge and indicates its emergence during the Late Pleistocene. On the other hand, fluvial terraces
at depths of 55 m, 75 m and 92 m on the continental shelf of the Arabian Sea between Bombay
(now Mumbai) and Karwar (NIO 1972) indicate submergence during the Late Pleistocene.
This submergence probably continued through the Pleistocene-Holocene transition (~9 to 11
ka BP) (Agarwal et al.1973). Thus, these coastal and off-shore geomorphic features suggest
neo-tectonic movements during the Late Pleistocene.
The palynological data from Kangvai and Airoli together demonstrate that the climate of
the Konkan was very wet (more than 3000 mm/ annum) with an extended period of monsoonal
rains (about 6 months) around 50 to 45 ka BP and was dry between 22 ka and 12 ka BP with
a short period of monsoons (4 months). The sea level during this period was much lower than
the present. The most dramatic change in the environment is the disappearance of the evergreen
forest cover during the Terminal Pleistocene (Kumaran et al. 2012). Even during the humid
climatic phase of the early and mid Holocene (~7 ka BP to 3.5 ka BP) the forest cover did not
attain an evergreen character to the level of the mid Late Pleistocene (~50 to 40 ka B.P). It
remained a dominantly wet deciduous type cover with rainfall varying between 3000 to 2000
mm/ annum.
The hypothesis of dramatic environmental change in the Konkan during the last 50 ka BP
gets good support from geo-biological investigations carried out in South Kerala (Nair et al.
2006 and Padmalal et al. 2013). “The West Coast of India forms a passive, rifted continental
margin. South of the Narmada rift in the northern part of Peninsular India, there are two offshore
sedimentary basins namely the Bombay Offshore Basin (BOB) and the Kerala-Konkan Basin (KKB).
The BOB has no on land representation whereas KKB is represented by patchy, discontinuous on
land sediments of the Cenozoic age” (Padmalal et al. 2013:1). These onshore sediments in midKerala attain a maximum thickness of 700 m at some places. Out of this 700 m, 600 m of
sediments are of the Miocene age and the overlying sediments with varying thickness (less
than 100 m) are of the Late Quaternary age. Within the Late Quaternary sequence (as revealed
from deep borehole data), the major sedimentary cover is of the Holocene age (9 ka to 1 ka
B.P) while the Late Pleistocene (45 to 40 ka BP) deposits are comparatively thin (~10 m) and
patchy. Nair et al. (2006:178) inferred that “the Pleistocene sediments were deposited in shallow
marine to lagoonal and swamp/marshy environments which received abundant terrestrial organic
material during the period 40-28 Ka BP suggesting precipitation at a higher level than the present”.
Even though the mid-Kerala basin has provided good data on environmental change
during the Late Quaternary, there is practically no information on Palaeolithic cultures of that
period. The Konkan coast on the other hand has provided some information on the cultural
ecology of Palaeolithic sites since the Acheulian.

Discussion and Summary
The time span of the Acheulian culture in India ranges from 1.5 Ma to 140 ka BP (Pappu
et al. 2011 and Haslam et al. 2011). The antiquity of the Middle Palaeolithic goes back to ~385
ka BP (Kumar et al. 2018) and continues almost up to 30 ka BP with some overlap of succeeding
Upper Palaeolithic and Microlithic cultural phases in some parts of India (~46 ka BP) (Mishra
et al. 2013). Despite patchy geomorphic and biological data generated over the last 100 years,
we have been able to present new aspects of Pleistocene cultural ecology of the Konkan as
summarized below:
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1. Early hominins entered the humid tropical thickly forested (evergreen to wet deciduous)
parts of the rugged, deeply entrenched rocky coastline of Maharashtra probably during
the later Middle Pleistocene. Early humans used locally available rocks like an acidic
variety of basalt, chert, quartzite and silicified claystones. Evidence, as cited by Todd,
for the occurrence of Acheulian artefacts on the stabilized surface of estuarine mudflats
(as indicated by basal bluish clay directly resting on basalt) in the Dahisar valley near
Kandivili-Borivili indicates that Acheulian activity had taken place during the recession
of the sea.
2. Compared to Acheulian sites, Middle and Late Palaeolithic sites are more common. It
appears that during the early part of the Late Pleistocene; the coastal area was thickly
forested and was dominated by evergreen pockets with Myristica swamps. Deep
weathering of gravels with Middle Palaeolithic artefacts in the Savitri River near Mahad
also supports the hypothesis of the existence of humid tropical forested environment
during the early Late Pleistocene (~50 ka to ~ 40 ka BP). The sea level, however, was
scores of meters lower (as indicated by excavated data from Hadi in the south Konkan).
Early hominins used locally available rocks like quartzite at Hadi, and chert-chalcedony
at Kandivili.
3. The Late Pleistocene (~21 ka to ~12 ka BP) was relatively dry, yet humid during the
shorter summer monsoons and the coastal landscape was covered by deciduous forests.
The sea level during this period was lower than the present one but it had a tendency to
rise as indicated by the fossil beach ridge at Mahim in the north Konkan and by
submerged shelly (?) limestone beds below the present sea level (Nair et al. 2006).
4. The present major drainage is probably no older than the late-Early Pleistocene. A
northerly tributary of the Bharja River in which a well has been dug at Kangvai does
not predate the Late Holocene.
5. Bluish or grayish blue clays of the Konkan are of lacustral, fluvio-lacustral and fluvio
marine origin. They seem to have formed in sheltered coastal environments since the
Middle Pleistocene. These clays offer good scope for retrieving pollens, diatoms,
foraminifera, etc. and their future study will certainly help archaeologists get good
idea of the biological environment.
Thus, the Konkan region offers very good scope to understand Pleistocene Cultural Ecology
of hunter-gatherers who had adapted to high rainfall (3000 to 2000 mm/annum), thick evergreen
to wet deciduous forests and an overall low sea level and regressive phase of the sea. We are
fully aware of the limitations of our hypothesis arising from inadequate field and laboratory
data. The present paper will certainly generate critical assessment and will lead to future high
resolution multi-disciplinary investigations not only in the Konkan but in humid tropical coastal
parts of India where prehistoric sites (Acheulian to Neolithic) have been reported.
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Abstract
Prehistoric coastal sites in general are vital in understanding hominin mobility and their
adaptation to various ecological zones and environmental changes therein. The Konkan coastal
tract is one such region located on the Western seaboard of Maharashtra, which has been
under Palaeolithic investigation by various scholars since the early 1930s. The occurrences of
prehistoric sites in the coastal tract have significant impact in understanding hominin adaptation
in this diverse ecological zone. Despite this significance, there are no absolute dates available to
supplement the stone tools, which is why the region is yet to be credibly placed in the prehistoric
timeline. This paper summarizes the findings of Palaeolithic sites in the region by early
researchers along with recent studies conducted in Malvan.

Introduction
Ever since the pioneering discovery of the first Palaeolith from Pallavaram in 1863 by
Robert Bruce Foote, the Indian subcontinent has been a pivotal place for Palaeoanthropological
research and in recent times has been part of the discussion regarding hominin dispersals ‘Out
of Africa’. The developments in Palaeolithic studies in India have firmly established the existence
of the three cultural stages, viz., the Lower, Middle and Upper in various part of the Indian
subcontinent. Investigations undertaken in different parts of the subcontinent have brought to
light a large number of Palaeolithic sites (Dhavalikar 2013). Some of the noteworthy mentions
are those located in Son and Belan Valleys in Central India, Raisen Complex of the Barna subbasin (Madhya Pradesh), Narmada Basin, Singi Talav near Didwana within the Aravalli zone
(Gaillard et al. 1983; Gaillard et al. 1985); and sites in the peninsular region including the
Hunsgi and Baichbal Valleys in North Karnataka (Paddayya 1982, 1987), Ghataprabha and
Malaprabha Basins in North Karnataka (Pappu and Deo 1994), Deccan Upland in Maharashtra
(as reviewed by Joglekar 2019) and Kortallaiyar Basin in Tamil Nadu (Pappu et al. 2003,
2011), to mention a few.
The state of Maharashtra is known for its rich prehistoric evidence spanning from the
Lower Palaeolithic to the Neolithic (Chauhan 2005). Although the palaeolithic sites from the
Deccan trap region of Maharashtra are rare in comparison to the adjoining areas where quartzite
is available (Misra 2001), this region has been the focus of investigation for decades bringing to
light important sites like Chirki-on-Pravara (Corvinus 1983), Gangapur (Joshi et al. 1966), Bori
(Kale et al. 1986; Korisettar et al. 1989), Morgaon (Mishra et al. 2009) and the recent work
carried out by Joglekar (2019) on the Acheulian of the Krishna Basin in Satara district (for
more details refer- Deo and Joglekar 2021).
Akiyala Imchen 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 249-264, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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However, over the last few decades, a large amount of data is being accumulated from the
Konkan lowland which clearly indicates evidence of hominin occupation. However, one of the
main problems with these datasets is that unlike the Deccan Plateau which has rich palaeolithic
evidence – a few of which are dated, the situation in the Konkan is quite complicated. Although
the region offers tremendous scope for investigating past hominin adaptations, the region was
mostly neglected. Recent investigations and the discovery of petroglyphs in Ratnagiri and
Sindhudurg districts by the Directorate of Archaeology and Museums, Government of
Maharashtra (Garge et al. 2018 and 2021) have been instrumental in raising some questions
and addressing some issues.
This paper is an attempt to look into the palaeolithic situation of the Konkan using available
data – the synthesis of which will aid a better understanding of the Palaeolithic record. The
current issues pertaining to the hitherto discovered sites are also discussed. The effort is made
to not only cover the prominent sites but also the lesser-known sites in the region.

The ‘Dilemma’ of the Konkan Coastal Tract
Although the Konkan region has been under investigation since the early 1930s, the region
still lacks a credible chronological framework. The intermittent investigations in the region
have indicated evidence of hominid interaction with the landscape in the form of the tool
assemblage many of which are from a secondary context. The reports of these discoveries
carried in ‘Indian Archaeology - A Review’ of the Archaeological Survey of India carry limited
details of the sites and the associated stone tool assemblage. Although there are some notable
exceptions, the majority of field work has not been followed by detailed studies of these lithic
assemblages (Petraglia 2006: 389). Since most of the tools were surface finds, the chronology of
the region is poorly understood. Therefore, the conclusions drawn by the earlier scholars were
on the basis of tool typology and lacked any scientific dating. Another issue could also be the
topography and environment of the region as it is a non-deltaic zone with heavy rainfall and
dense vegetation increasing the dynamism of the site.

Regional Ecological Settings
The Konkan is a land of contrast (Guzder 1975, 1980) with a unique physiography
consisting of a rocky lowland coastline, rugged terrains, hills, plateaus and plains. It is a relatively
narrow strip that runs for about 720 km in the north-south direction between Mumbai and
Goa, and is situated between the escarpment of the Western Ghats in the east and the Arabian
Sea to the West (Fig.1). It is an important part of the Deccan Trap country as it exhibits the
entire geological sequence (Limaye et al. 2012). Geologically, the Konkan lowland is covered
by Pre-Cambrian metamorphic rocks followed by varieties of Cretaceous-Eocene basalt, and
laterites of Tertiary/Quaternary age. Guzder (1975, 1980) categorised the Quaternary deposits
in five groups: Coastal, alluvial, intermediate, piedmont deposits and soils. Streams in coastal
Maharashtra originate in the high rainfall zone of the Sahyadri mountain range that forms the
source of all the principal rivers that eventually debouche into the Arabian Sea within a short
distance of 40 to 60 km from their source. These short and swiftly flowing rivers are
autochthonous in nature and have hardly any delta formations. They flow through rocky
gorges almost throughout their course (Deo and Rajaguru 2017; Bhattacharyya et al. 2020)
with moderate sedimentation not exceeding 3 km in thickness. This sedimentation pattern has
been greatly influenced by the several ridge-like features on the western continental margin
which runs parallel to the coast. Climatically the region is tropical-humid with an average
rainfall ranging from 2000 to 2500 mm per annum. The heavy precipitation, extensive erosion
and rapid transition to prolonged dry conditions are unfavourable for the development of
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Fig. 1 General map of the state of Maharashtra highlighting the seven districts in
Konkan division
good soil cover. In the east, the upper slopes of the Sahyadris are covered with tropical evergreen
forests; the lower slopes and hills have moist deciduous trees; in the south Konkan, the laterite
plateaus support some moist deciduous species and some evergreen species; and in the extreme
coastal belt along the sandy beaches are groves of coconut palm. The tidal marshes, lagoons
and banks of estuaries are covered by mangroves (Guzder 1975, 1980).
From north-central Konkan to south-central Malabar, the Western Ghats escarpment is
preceded by a ramp of dissected laterite-capped mesas that slope gently from altitudes of c.
180-200 m in the east of the coastal plain, to c. 80-100 m adjacent to the coast. A second generation
of laterite mesas is particularly prominent in estuarine regions and occupies a lower elevation
of 60-70 m (Widdowson et al. 1999; Mukhopadhyay and Karisiddaiah 2014). On the basis of
elevation differences, landform assemblages, slope characteristics and presence of morphostratigraphic units, Tiwari (1984) have recognised four geomorphic surfaces of laterites. In
order of antiquity these are: 1. The Konkan surface (T3) 2. The Achra surface (T2) 3. The Devgarh
surface (T1) and 4. The Malvan surface (T0). The Konkan coastal lowland has numerous river
mouths, creeks, small bays, headlands, sandy, rocky beaches and cliffs. Well-developed wavecut platforms are present at Harihareshwar and Murud Janjira, and sea caves can be seen
around Ratnagiri (Mukhopadhyay and Karisiddaiah 2014).

Palaeolithic Archaeology of the Konkan
The presence of a palaeolithic industry in the Konkan region was brought to light by
K.R.U Todd (1932, 1939) who pioneered the investigation in the region during the early 1930’s
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Fig. 2 Location of a few important Prehistoric sites in the Konkan region
by collecting number of artefacts from Worli point in Mumbai-Jaygad. One of his significant
discoveries was at Kandivali where he collected Lower Palaeolithic and Upper Palaeolithic
artefacts. He also discovered the Blade and Burin industry (Mesolithic) in and around Mumbai.
His observations on the stratigraphic section at the Kandivali nala prompted his suggestion of
a continuous cultural sequence. In 1957, Malik (1959, 1963) contradicted Todd’s work by
questioning the authenticity of the Blade and Burin industry since no Upper Palaeolithic tools
could be identified during his research. Doubts about the Kandivali section were also raised.
He further carried out research around Mumbai claiming to have discovered an Early Stone
Age handaxe from Nalasopara. However, no typological description of the handaxe was
produced. Sankalia (1962) further carried out research in the Kandivali region and noted that
the tools found by Todd were in fact Middle Palaeolithic and not Lower Palaeolithic. Following
this, many scholars carried out research in the Konkan region.

Evidence from Raigad (Kolaba) and Thane Districts
Rajaguru (IAR-1966-67: 22) during one of his surveys discovered Middle Stone Age tools
near Roha in the erstwhile Kolaba district (presently Raigad district). Explorations carried out
by Joshi and Bopardikar (IAR-1969-70: 23) in the Gandhari River between Pachad and Mahad
in the same district brought to light a few unifacial choppers on basalt pebbles and a few
Middle Stone Age and microlithic tools near the Koturde village. The Gandhari River section
was also observed which showed a thick pebble-bed consisting mostly of colluvium resting on
the bedrock and overlain by red clay of lateritic origin. Further explorations carried out by
Bopardikar (IAR-1970-71:22) in the Savitri River between Mahad and Poladpur yielded unifacial
choppers on basalt and thus established an Early Stone Age at Parale and Wakoli. At Parale
the section on the left bank of the river showed: Bed rock 2.40 m; thick bouldery bed; 1.80 m
thick red clay and sandy gravel; 1.50 m thick laterite gravel. Here the choppers were collected
from the partially eroded gullies.
Sali (IAR-1977-78: 38-39) carried out explorations in Bassein Taluk in Thane district
(presently part of Palghar district) about 2 km from the shore. He collected Middle Palaeolithic
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tools like vertically retouched scrapers on flat pebbles which he attempted to compare with the
Middle Palaeolithic industry of Badalpur in the Hiran Valley on the Saurashtra coast.
Assemblages from this site include scrapers on flakes, a Mousterian core, irregular core and a
burin made from jasper, chalcedony, chert and agate. These were found in association with
water worn pebbles suggesting that the sea level was 5-6 m higher during Middle Palaeolithic
times than the present day.
The Prehistory Branch, Nagpur of the Archaeological Survey of India under the direction
of A.K. Sharma (IAR-1992-93:73) discovered Middle Stone Age sites on the right bank of
Kundalika River in Baple and Shenvai en route from Alibag to Roha. The sites yielded tools
made from basalt and some on quartzite. The artefacts comprise a handaxe, scrapers and
choppers. Reports about the evidence of high sea level were made on the basis of a sea fossil
which was found on top of the hill right above the tool-bearing level. However, details of the
site in question are not clear. One of the most interesting discoveries was that of a rich factory
site belonging to Early Stone Age between Alibag and Revas, on the eastern side of the hill near
a natural spring at Pedambe, Raigad district. Tools were found to be mostly concentrated in
the beds of small stream and are covered by a nearly 0.57 m to 1 m thick deposit of earth which
is of recent origin. Assemblages comprised of handaxe and scrapers made on quartzite and
quartzitic-sandstone most of which were in rolled condition. The discovery of quartzitic tool
was of particular interest as Deccan trap is the predominant rock formation in the district.
However, a recent re-investigation found that the tools were made on basalt and other coarsegrained volcanic rocks such as gabbro/diorite and thus refutes the initial claim of quartzite/
quartzitic sandstone (personal communication: Jayendra Joglekar).
Bopardikar (IAR- 1969-70: 23-24 and 1970-71: 22-23) carried out excavations for two seasons
at Pachad Cave situated about 22 km from Mahad and just above the village Pachad in Kolaba
district (now Raigad District). The cave is formed on Deccan trap and lies 450 m above the
mean sea level. Two trial trenches were taken in order to ascertain the occupational deposit.
The section inside the cave revealed a 5 cm thick brown loose dust on the surface underlain by
a 15 cm thick light and ashy earth, below which was rock rubble mixed with brown earth. Two
more trenches were taken at the northern entrance and the eastern end of the cave. The section
in the northern part of the cave revealed about a 10 cm loose ashy brown earth mixed with
small weathered blocks of trap; light brown earth mixed with rock rubble, Microliths were
obtained from all three strata, though the concentration was greater in the lowest level. The 20
cm section at the eastern end consists of ashy brown earth yielding very few microliths along
with pottery. This is underlain by a compact yellowish brown soil.
A.K. Sharma (1996) reported Early Stone Age tools made on fine grained basalt from
Tansa Valley in Thane district. The tools recovered from the valley are reported to have Acheulian
characteristics some of which might belong to the Early Acheulian. The tools were recovered
from the stream beds and are mostly in a rolled condition. The assemblages comprise of handaxe,
cleavers, choppers, discoid, flakes and cores.
Recent developments in the field warranted re-investigations at these sites along with fresh
surveys.

Evidence from Ratnagiri and Sindhudurg Districts
Joshi and Bopardikar (IAR-1969-70: 29, 1970-71: 27 and 1972-1973:25) carried out
explorations and excavations in Ratnagiri district where they discovered natural caves and
rock shelters formed within laterite near Hathkamba. Three seasons of excavation were
conducted in the laterite cave yielding both unfinished and finished tools of blades, bladelets
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along with some scrapers. Microliths made on chalcedony, chert and quartz were found along
with a few pebbles of quartzite and sandstone.
Guzder (1975, 1980) carried out research for her doctoral dissertation in the southernmost
part of the Konkan region titled “Quaternary Environment and Stone Age Cultures of the
Konkan, Coastal Maharashtra”. Research was carried out in the region stretching from the
Vaitarna River in the North to the southern boundary of Ratnagiri district (presently Sindhudurg
district). Her aim was to study the Stone Age cultures and contemporary palaeoenvironment
in Konkan. One of her main contributions to Palaeolithic Archaeology of the Konkan was the
discovery of palaeolithic sites around the small coastal town of Malvan (Table 1).
Site
Salel
Hadi
Chauke Nullah
Kuperchi Ghati
Sarjekot
Bhag
Tondivili
Kandalgaon

Cultural phase
Lower Palaeolithic
Lower Palaeolithic
Lower Palaeolithic
Lower Palaeolithic
Middle Palaeolithic
Middle Palaeolithic
Middle Palaeolithic
Middle Palaeolithic

Table 1 Key sites mentioned in the text and their classifications in Konkan region
She carried out a small-scale excavation at Hadi, 12 km north of Malvan on the flood
plain of the Gad River, 5 km away from the present coast. The site formed on a thin floodplain
deposited on the quartzite bedrock. The artefacts from Malvan were made on quartzite and
the collection comprised of both core and flake tools.
Ashok Marathe (2006) discovered a Late Acheulian cave occupation at Susrondi in Palshet
near Guhagar. This was the first convincing discovery of Acheulian coastal cave occupation
throughout the 7500 km coastline of India. A small-scale excavation was carried out in the
krastic cave. The Acheulian artefacts occurred in reddish clay, which was capped by lateritic
rubble. Based on the tool typo-technology, geomorphology and lithostratigraphy the
assemblages were assigned to the Late Acheulian.

Pleistocene studies in association with Palaeolithic sites
Quaternary studies of sea-level fluctuation in the coastal tract of Maharashtra delineated
by the shore line of the Arabian Sea (Tiwari 1984) have been under intermittent investigation
by both archaeologists and geologists. A growing number of archaeological sites on the coast
have allowed researchers to study the Pleistocene-Holocene environmental and sea level changes.
Such evidence was brought to light by Sali (1977-78) when he discovered Middle Palaeolithic
tools in association with water-worn pebbles from Hira Dongari 2 km from the shoreline in
Bassein Taluk of Thane district. Evidence from the site suggests a rise in sea level of about 5 to
6 m above the mean sea level. Similar observations were made in Baple and Shenvai in Raigad
district where the evidence of sea fossil on top of the hill was recovered right above the Middle
Stone Age tools (IAR- 1992-93:73). Evidence of a raised beach was also reported by Rajaguru
(IAR-1966-67:22) near Alibag in Kolaba district (Raigad). The karstic laterite cave at Susrondi,
2 km away from the shore has also shown evidence of regression of the Arabian Sea during the
Pliocene and the emergence of land probably during the Early Pleistocene. Based on Palaeolithic
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Fig. 3 Location map of the study area in Sindhudurg district
evidence from Saurashtra and Konkan, Deo and Rajaguru (2017) attempted to understand sea
level fluctuations and the Pleistocene cultural environment of the Konkan region. According to
their studies, early hominins occupied the humid tropical thickly forested (evergreen to wet
deciduous) parts of Konkan probably during the late Middle Pleistocene when the sea level
was scores of meters lower than the present day. This is evident at the site of Kandivali and
Hadi. The early part of the Late Pleistocene in the Konkan was thickly forested with a dominance
of evergreen pockets with Myristica swamps.

Recent Palaeolithic Investigations in Malvan Taluka
As part of the present study, previously reported archaeological sites in Malvan Taluka by
Guzder (1975, 1980) were re-investigated and new localities were explored. A reconnaissance
survey was carried out in order to assess the archaeological potential in the area and also to
attain more information on behavioural and dispersal patterns on the basis of sites occurrences.
Malvan (16° 04’ 00 N; 73° 28’ 00 E) is a small coastal town located in the southern-most
part of Maharashtra in Sindhudurg district (Fig.3). The Malvan Taluka comprises around 134
villages covering an area of about 614.3 sq. km. Climatically the area experiences tropical to
sub-tropical humid weather throughout the year and the average annual rainfall in the district
is 2275 mm. The region has two major estuaries formed by the Gad River and the Karli River to
the north and south of Malvan, respectively.

Site Distribution and Context
The wider region of the Malvan surface is characterised by lowland laterite plateau. The
sites in the region occur in various geomorphological settings, viz. the laterite plateau, the
hillock and the flood plain.
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Lower Palaeolithic
The Lower Palaeolithic (n = 4) in Malvan is characterised by large cutting tools without a
significant adoption of bifacial technology (Fig. 4 and 5). Of the four sites reported, only two
sites, namely Salel and Hadi could be located. The site of Salel which was reported by Guzder

Fig. 4 Quartzite artefacts from Hadi; Scraper made on Kombewa flake (Top)
and a large flake (Bottom)

Fig. 5 LCTs from Salel Nangerbhat made on Quartzite

256

Akiyala Imchen

Fig. 6 General view of the ferricrete hillock at Salel Nangerbhat
is located on a laterite plateau 15 km inland from the Malvan coast (Fig. 6). The present site of
Salel Nangerbhat is set on an undulating ferricrete hillock primarily deposited on an uneven
topography of Pre-Cambrian and Proterozoic rocks. The artefacts are exposed on the pediment
surface and also semi-buried in ferruginous soil. The site of Hadi is situated on the floodplain of
the Gad River, which is almost at the sea level (Fig. 7). The site is located about 13 km north of
Malvan on the Malvan-Achara road. At an altitude of 2 m above the mean sea level, the site is
situated on the left bank of the Gad River. An abandoned pit near the site revealed its stratigraphy.
A thin silty deposit disconformably overlies the artefact-bearing cobbly-rubble deposit which
in turn rests on a ferricretised horizon. Although the cobbly-rubble deposit is the original context
of the artefacts, the erosion of the capping thin silt deposit is exposing them on surface. All the
artefacts have reddish ferruginous stains on their surface. The finds at both sites have given a
rich assemblage of large flakes (>10 cm) (see Fig. 4 and 5), all of which are made on quartzite
and sandstone. The lithic assemblage seems distinctive from other typical Lower Palaeolithic
(Acheulian) sites because of the presence and large concentration of unifacial flakes (<10 cm)
along with cores and absence of any bifacial technology. As per the evidence till date, the

Fig. 7 Google Earth image of Hadi and the Gad River (Left); View of Hadi overlooking
the Gad River
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Fig. 8 Quartzite outcrop observed at the crest of the ferricrete hillock at Salel
Nangerbhat (Top); Quartzite outcrop observed at Hadi (Bottom)
Malvan Lower Palaeolithic can be termed as a Large Flake Industry within the Lower
Palaeolithic culture (non-bifacial variant of Acheulian). One common feature about these sites
is the exploitation of raw material for making stone tools at the site (Fig. 8). Here, the assemblages
appear to be in a semi-primary context, with artefacts mostly in fresh condition. The artefacts
at both sites have been exposed due to natural erosion as well as recent anthropogenic activities.
The Lower Palaeolithic assemblages from Malvan present an enigma as to whether the
assemblages are an ‘end product’ or a ‘by-product’ requiring further studies to address this
issue.

Middle Palaeolithic
The Middle Palaeolithic (n = 1) in the region is represented by single sided scrapers, end
scrapers, worked flakes and cores (Fig.9). The raw material used was quartzite and quartziticsandstone. The site of Tondivli is situated 30 km north of Malvan on the Malvan – Achara road
located between the Kalavali creek and the Arabian Sea, 52 m above the mean sea level. This
site was reported by Guzder (1975, 1980), wherein she mentioned the concentration of tools in
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Fig. 9 Quartzite artefacts (scrapers and core) from Tondivli
large clusters. A similar observation was made by the authors as the artefacts in the area are
distributed throughout the plateau as a result of surface erosion. The most significant feature of
this site is that some of the artefacts were found embedded within the ferricrete crust (Imchen
et al. 2020). Though the Lower Palaeolithic site of Hadi is not so far away from Tondivli, the
assemblages do not show any technological affinities. Presently, the site has been subjected to
laterite quarrying which is a common occurrence in coastal regions of India. However, quarrying
activity at this site has been abandoned as the blocks quarried are of secondary laterites bearing
artefacts and hence not commercially viable (Fig.10). A great number of artefacts that were
dug out by the locals lay exposed at the site.

Late Palaeolithic/Microlithic
The Late Palaeolithic culture in general is relatively less understood and there are wide
regional variations when it comes to this cultural phase. This culture is characterized by the

Fig. 10 View of an abandoned quarry at Tondivli (inset: Artefacts embedded with the
ferricrete block)
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presence of flake-based assemblages along with scrapers and the introduction of blade
technology (Imchen et al. 2019). The sites are tentatively classified as Late Palaeolithic or
Microlithic, since blade fragments, blade, flakes, scrapers and blade core are common in the
assemblages. Even the recent findings of microliths in stratified context in Koloshi which is
approximately 56 km away from Malvan has created curiosity as to whether there are any
cultural affinities between the findings of Malvan and Koloshi. Quartz is one of the frequently
used raw materials followed by quartzite and chalcedony. A total of eight sites (Table.2) fit in
this category out of which the site of Kandalgaon was previously reported while the rest are
newly discovered sites. The barren ferricrete landmass in Malvan is conducive for the discovery
of clusters of artefacts on the surface (Fig.11).
Site
Karlacha Vhal

Context Elevation
Artefacts
Surface 100 m AMSL Scrapers, blades, Flake and Flake
fragments
Dhamapur
Surface 119 m AMSL Flakes, scrapers and worked nodule
Chipi
Surface 72 m AMSL Scrapers, flakes and cores
Kandalgaon (Ozar) Surface 65 m AMSL Flakes and flake fragments
Katvad
Surface 69 m AMSL Flakes and flake fragments
Devli
Surface 44 m AMSL Scrapers, Blade, Blade fragments, core,
worked nodule and fragments
Revandi
Surface 37 m AMSL Flakes, cores and scrapers
Dhamapur Lake
Surface 17 m AMSL Flakes
Sarjekot
Surface 9 m AMSL
Flakes, Scrapers and worked Nodules
Table 2

List of the Late Palaeolithic sites in Malvan with their geomorphic context,
elevation and types of artefacts found

Discussion
Though the evidence of Lower Palaeolithic culture is quite clear in the region, most of the
lithics from the area are not typically of Acheulian culture. This issue has been rightly pointed
out by scholars such as Misra (2001), Pappu (2001), Petraglia (2006), Chauhan (2010), inter

Fig. 11 General view of Devli offering a panoramic view of its surroundings (Left);
Artefacts on the ferricrete gravel and surface at Devli (Right)
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alia. Decades of prehistoric research in the lowland region of Konkan have helped identify a
series of Palaeolithic sites from Lower Palaeolithic to Mesolithic which serve as evidence of
early hominin activity in the region. Although the Lower Palaeolithic in the Malvan region is
not typical Acheulian, yet possibility of it being present cannot be ruled out as in neighbouring
areas (Ratnagiri and Goa) Acheulian localities have been reported. This region has been sparingly
surveyed by prehistoric archaeologists which is one of the main reasons for such uncertainties
of cultural affinities and spatial gaps in the region. Another reason could be due to the high
level of rainfall causing heavy site disturbance and making it difficult to indentify sites in either
a primary or semi-primary context. Most previously reported sites are surface scatters. Although
a few sites have been excavated, the lack of well stratified sites and absence of absolute dates
have resulted in limited interest in this region. Keeping these limitations in mind, a multidisciplinary approach should be followed to better interpret the prehistoric record of this region.
A majority of the sites in Malvan appear to be diverse because there are only a few pockets
of raw material sources present in the area. Early hominins might have exploited these pockets,
as evidenced by the finding of a blade core on chalcedony and an abraded scraper made on
quartzite (similar to the ones found at Late Palaeolithic sites) in Salel Nangerbhat. A shift in the
raw material utilisation is also observed in Malvan. The Lower Palaeolithic and Middle
Palaeolithic artefacts are made on quartzite and quartzitic-sandstone, while quartz and other
fine grained siliceous materials were preferred in case of Late Palaeolithic/Microlithic artefacts.
The recent excavations at the laterite cave of Koloshi which is approximately 56 km from
Malvan has given results of microlithic assemblages in stratified deposit which is very rare
given the fact that majority of the sites in Konkan are surface finds. Attempts presently aim to
link these sites from different contexts. Further studies from this site are expected to give new
insights into hominin adaptation during the Prehistoric period in the Konkan region.
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Abstract
Archaeological investigations in coastal Odisha have largely focused on early farming culture
sites and the succeeding Early Historic sites. Explorations and excavations have suggested that
the delta of Daya River has been occupied by humans at least since the 2nd millennium BCE.
There was hardly any evidence of pre-existing Palaeolithic cultures of the Pleistocene period in
this region. The present communication will briefly describe the interesting discovery of
palaeolithic artefacts made from gneiss, and faunal fossils from the Jatni block of Khurda district
in Odisha. The artefacts have been typologically identified as having Middle Palaeolithic
affiliation. The geomorphic context of the artefacts suggests that humans occupied this region
since the early Late Pleistocene if not the late Middle Pleistocene. These findings are significant
as this type of evidence is rare in the deltaic-coastal environments of Odisha.

Introduction
The coastal and near coast area of Odisha particularly Khurda district has preserved
evidence of a number of Neolithic-Chalcolithic settlements of the Late Holocene (Fig.1). The
early farming cultural sites further led to urbanization during the 1st millennium BCE. Studies
of the Protohistoric and Early Historical periods in this region have been a major focus of
archaeologists and historians alike. The historical background (Kalinga-Magadha war) of the
region is one of the important reasons for this preferential treatment. The study of NeolithicChalcolithic sites has confirmed that the alluvial plains were exploited for paddy cultivation by
early sedentary inhabitants. Apart from agriculture, hunting, fowling, fishing and animal
husbandry were part of the subsistence pattern. Apart from usual ceramics and grounded
stone tools, these Neolithic-Chalcolithic sites also yielded a few microlithic tools suggesting
that there might have been some preceding cultures in this region (see Moharana et al. in this
monograph).
The present communication is about the site of Asuradhipa near Kanchilo village that had
yielded chalcolithic ceramics and celts during explorations (Moharana 2019). Therefore, an
excavation was considered here during the 2019-20 season (Vaidya et al. 2020). The area in
the vicinity of the site had yielded fossilized teeth of Hippopotamus sp. (Moharana 2019). The
area surrounding the mound was hence surveyed to identify Pleistocene fossils and cultural
remains if any. This investigation yielded palaeolithic artefacts and faunal fossils near the site
at two spots.
Joglekar et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 265-277, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 Location of Neolithic-Chalcolithic sites in the Khurda District, Odisha (modified
after: Moharana 2019)
The Asuradhipa mound is about 3.5 km (geodesic distance) northeast of the previously
excavated site at Golbai Sasan. The excavations at Asuradhipa yielded cultural material such
as habitation floors, post holes, celts, adzes, bone tools, ceramics, and faunal remains, etc.,
belonging to the Chalcolithic phase (for details of the Chalcolithic phase refer Moharana et al.
2020; Vaidya et al. 2020).
Studies in palaeolithic archaeology have been carried out in other parts of Odisha since
the discovery of palaeolithic artefacts by Ball (1876). Later on, the first ever excavation of an
Acheulian site at Kuliana, in the former Mayurbhanj state of Odisha, was carried out between
1939 and 1942 (Bose and Sen 1948). It was followed by a number of investigations pertaining
to palaeolithic archaeology especially in the western, central and northern parts of Odisha
(select references: Mohapatra 1962; Ota 1982-83; Behera et al. 2015; Thakur 2016; Singh 2017;
Padhan 2013, 2018; Rana 2016, 2017, 2019; Behera and Thakur 2019 and references used
therein). These and a number of other studies as reviewed by (Mohanty and Tripathy 1998;
Basa 2000, 2005; Chauley 2008; Rana 2017; Padhan 2018) showed that the upland part of
Odisha was certainly occupied by early humans since the Pleistocene period; this was not the
case with the coastal region. Poor quality of raw material and unsuitable environmental
conditions were the reasons cited for the absence of Palaeolithic cultures in this part of Odisha.
It was suggested that modern humans carrying microblade technology ventured into this region
from the upland area only in the end part of Late Pleistocene or Holocene (Padhan 2013;
2017). It was hypothesized that this region is devoid of Palaeolithic cultures.

Environmental Settings
Khurda District is located in the south-eastern part of Odisha, adjoining the coastal area.
It occupies an area of about 2887.5 sq. km. The average annual rainfall in this region is about

266

Joglekar et al.

1000-1100 mm. The area is marked by hills of Graphite schist/gneiss of Khondolite group of
Archaean to Proterozoic age; Quartz veins of Gondwana Super group belonging to the
Proterozoic period; Laterite/ Latesol of the Pleistocene period; and Residual soil/alluvium of
Brahmani/Mahanadi formation of the Pleistocene to Holocene period. The residual soil or
alluvium is fertile and mostly exploited for paddy cultivation. The area is drained by Mandakini
River which further joins Daya River and eventually drains into Chilika Lake. The small stream
flowing near the Mota village is a lower order tributary of Mandakini River.
Tropical moist deciduous forest is part of the landscape; hillocks are also marked by scrub
wood lands or discontinuous thorny shrubs, while the lowlands and deltas are covered by
Tidal, Beach, Fresh water, Swamps, River forests. The rich varied fauna exists in stretches of
forests available in and around Jatni e.g., Chandaka, Ratanpur Protected Forest, Barunai Reserve
Forest and areas around the Chilika Lake. The Dhuanali and Berbera regions are rich in
biodiversity where as many as 227 species of fauna are found. Animals such as spotted deer,
giant squirrel, peacock, bison, king cobra, python, birds of various species, etc. are found in
abundance in the Chandaka Wildlife Sanctuary as well as in Rajin and Tamana area of Khurda
forest division. Elephants are found in Chandaka Wildlife Sanctuary and in Khurda, Tangi
and Balugaon area of Khurda forest division.

Find Spots
Palaeolithic artefacts were collected from two different spots, both located (Fig.2) in the
vicinity of the Chalcolithic site at Asuradhipa; i) on the surface about 10-20 m west of the
excavated mound, and ii) from the gravel of a small stream flowing east of the Mota village
(about 500 m west of excavated mound).

Find Spot 1
The western part of the mound has been disturbed due to soil quarrying for road
construction. A new cemented road was constructed in 2017-18 connecting Kanchilo and Mota
villages. The soil was used for this construction. As part of this road construction, at various
spots near the mound, ditches were dug and some natural depressions were filled with the
quarried sediments. The digging of ditches exposed and surfaced the buried sediments. Due to
this churning of the buried sediments, Palaeolithic artefacts and vertebrate fossils were brought
to the surface. As the area is plain, it is often exploited as pasture for cattle and sheep. The
movement of these domestic animals has scattered these fossils and artefacts along with other

Fig. 2 Location of two find spots near Asuradhipa (Image source: Google Earth)
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components such as ferruginous pellets, calcrete nodules, sand and silt over the surface. It has
to be noted that none of the artefacts have calcrete encrustations while all the fossils are
calcretized. This suggests that the artefacts were part of non-calcareous gravel horizon deposited
probably by a palaeo-channel (see Fig.2), while the fossils are from yellowish sediment comprising
calcrete nodules. This suggests a different age for the lithic artefacts and fossils, latter being
younger.

Find Spot 2
A small stream locally known as Mota Jhar, flowing east of the Mota village (20°02’46.9"
N; 85°33’36.4"E) and about 500 m (geodesic distance) west of the mound at Asuradhipa is a
lower order tributary of the Mandakini River. A small bridge has been constructed over this
stream as part of the road connecting the two villages of Mota and Kanchilo. Small bunds have
been constructed over this stream at a number of places for irrigation purposes. The bed of the
stream has been dug near these bunds to deepen the channel, which increases its water storage
and carrying capacity. As part of this process, the older gravel which has been removed from
the channel has been either used for the construction of ducts or has been discarded in the
vicinity. A few artefacts were collected from such gravel (Fig.3). The stream has a meander with
a sandy-granular gravel bar near the bridge which yielded a few artefacts (Fig.4).These artefacts
surfaced due to the displacement of coarser gravel during the digging process. The stratigraphy
has largely been disturbed due to this digging activity. Yet it was observed that the lowermost
unit is coarser comprising of cobbly-pebbly gravel (probably the original artefact-bearing
horizon). This coarser gravel was observed on the left bank of the stream in a fairly undisturbed

Fig. 3 Artefacts marked by (A) within the coarse gravel besides a small stream near
Mota village
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Fig. 4 Panoramic view of a meander and channel gravel bar in the stream near Mota
village, bridge can be seen on the right side of the image
context (Fig.5). As can be seen in the Fig. 5, the lower part of this unit is under water and
partially visible. This gravel has a whitish appearance due to minerals or calcium carbonate
encrustation. The coarse gravel is sub-angular to sub-rounded suggesting that the clasts were
not transported over long distance. It is capped by sandy-granular gravel, which is further
capped by the calcareous silt. The thickness of these units varies at different spots.
It can be inferred that the artefacts were part of the coarse gravel with ferruginous pellets,
while the fossils were derived from the overlying calcareous silt. Thus, stratigraphically, the
artefacts seem to be older than the vertebrate fossils.

Fig. 5 Coarse gravel (lower unit) capped by finer sediment on the left bank of the
stream near Mota village
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The visibility of palaeolithic artefacts and vertebrate fossils on the surface in the plain
lands surrounding the Asuradhipa mound in Kanchilo village is a result of modern human
interventions for various activities such as road construction, channelling/diverting water,
deepening of channel beds, filling natural depressions with sediments. The present modifications
in the landscape are a case study of anthropogeomorphology on a smaller scale.
Anthropogeomorphology is the study of the human role in creating landforms and modifying
the operation of geomorphological processes such as weathering, erosion, transport and
deposition (Brown 1970; Nir 1983; Goudie 1993).

Lithic Artefacts (Fig. 6 and 7)
The lithic artefacts in the assemblage are exclusively made from coarse grained gneissic
rock of Archaean to Proterozoic age (District Resource Map 2012). This raw material is available
in the form of cobbles and pebbles as part of colluvium deposits on some nearby hills, as
observed at Gangapahad near Golbai Sasan (Joglekar et al. 2020). The randomly sampled
collection comprises 36 artefacts. The assemblage is dominated by scrapers/retouched flakes
(19), unretouched flakes (7), points/pointed flakes (6), two miniature cleavers and two broken
pieces which probably are of handaxes. The scrapers are made on flakes: side flakes (5), corner
flakes (5) and end flakes (9). Among points, four are made on corner flakes, while two are
made on end flakes. Among seven flakes, five are end flakes while two are side flakes. The
dimensions of these artefacts suggest that 6-7 cm sized flakes were preferred (Table 1). Among
scrapers/retouched flakes, four specimens have a distal end as the working edge, five have a
right lateral edge as the working edge, and the remaining 10 scrapers have a left lateral edge as
the working edge. Working edge in this instance means the sharp edge which was utilized.

Fig. 6 Scrapers, miniature cleaver-flakes and flakes with previous flake scars in the
assemblage
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Fig. 7 Flake scrapers/retouched flakes and pointed flakes in the assemblage
Two diminutive cleavers with dimensions of (7.2 cm x 4.9 cm x 1.4 cm) and (6.5 cm x 4.2
cm x 1.3 cm) are part of the assemblage. These are made on side and corner flakes, respectively.
Both these cleavers have a pointed butt end and a divergent bit end; minimal secondary flaking
was observed on both the faces.
Dimension (cm)
Max. Length
Min. Length
Mean Length
Max. Breadth
Min. Breadth
Mean Breadth
Max. Thickness
Min. Thickness
Mean Thickness

Scrapers/retouched
flakes (n=19)
11.6
3.2
6.3
9.8
2.1
4.5
3.4
0.5
1.5

Points/pointed
flakes (n=6)
8.9
4.4
6.5
6.6
3.2
4.6
2.4
1.1
1.6

Flakes
(n=7)
11.4
4.6
6.9
8.4
2.7
5.3
3.3
1.2
1.9

Table 1 Dimensions of scrapers, points/pointed flakes and flakes
The assemblage lacks cores, implying that the artefacts were probably made near the
hillocks i.e. source of raw material, and were discovered at these find spots near Asuradhipa
from a secondary context. Hard rock knapping features such as rounding, irregular surface,
and step fractures were noticed on some of the artefacts, confirming the use of hard hammer.
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The planned core reduction strategy was adopted, thus reducing the need for secondary flaking.
Presence of pointed flakes is another indication of the employment of prepared core technique.
Flake blanks are largely devoid of cortical platforms which is another indication of planned
detachment. It can be broadly suggested that medium-sized flakes were preferred with lateral
edges and mostly used for scraping purposes.
A few artefacts have preserved ferruginous stains on their surface, while no artefacts have
calcrete encrustations on their surface. This suggests that the artefacts were buried before calcrete
formation commenced in this region. The artefacts are mostly moderately rolled and abraded
as these have been transported for short distance and deposited by fluvial processes, while a
few specimens are heavily rolled. This differential preservation condition probably indicates
either distinct chronology of the artefacts or a time gap for their burial, erosion/exposure and
transportation. The flake scars and edges are blunted due to flowing water and clast movement.
A range of patina was observed on the artefacts suggesting that the artefacts have undergone
varied formation processes. The patina colours include 5R 2/2 (Blackish red), 5R 5/4 (Moderate
red), 5R 8/2 (Grayish pink), 10R 8/2 (Grayish orange pink) according to the Munsell rock color
charts (2009).These patina types are a result of the artefacts’ association with ferruginous
material.

Vertebrate Fossils (Fig. 8)
During our latest survey a cache of vertebrate fossils was discovered from Find spot 1,
near the mound of Asuradhipa (see Fig.2). As noted above, these fossils were recovered from

Fig. 8 Faunal fossils from surroundings of Asuradhipa mound (Find spot 1)
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the surface as a result of digging next to the mound for road construction. All the fossils are
calcretized apart from a few which show ferruginization.
A total of 37 specimens of vertebrate fossils were collected. Of these, 26 specimens could be
identified and the remaining 11 have been recorded as unidentified fragments. The identified
specimens include the remains of Bos sp., Cervus unicolor (sambar), Axis axis (chital) and a fish
albeit of an unidentified species. The unidentified specimens were further classified into small
and large types on the basis of their respective sizes. In addition, three specimens have been
recorded as those belonging to large-sized mammals, four to medium-sized mammals and
one to small-sized mammal.
Bos sp. is represented in the form of five skeletal elements and these include one maxillary
fragment with broken teeth, one mandibular condyle, one distal portion of humerus, one distal
portion of femur and one complete first phalanx. Of these, the first phalanx appears to have
been trampled upon before its burial. There are nine skeletal elements of Cervus unicolor. The
fossilised bones of Cervus unicolor include six fragments of antlers, one maxillary fragment
with broken first/second molar, one complete maxillary first/second molar, and one mandibular
fragment having first molar. Axis axis is represented in the form of three skeletal elements: one
pelvic fragment, one proximal portion of an ulna and one fragment of an antler. The fish is
represented in the form of a cranial fragment.

Discussion
The uppermost brownish clay (residual soil/alluvium) known as Brahmani/Mahanadi
formation is of the Terminal Late Pleistocene to Holocene; the underlying yellowish silt with
calcrete nodules is most probably of the Late Pleistocene; while the lowermost artefact-bearing
cobbly-pebbly gravel most probably is of the late Middle Pleistocene to early Late Pleistocene.
The yellowish silt with calcrete nodules signifies an arid phase. It is to be noted that the Early or
Middle Pleistocene sediments are rarely exposed in this region, thus making it difficult to find
palaeolithic artefacts in the landscape. None of the artefacts have calcrete encrustations
suggesting their probable late Middle Pleistocene age. As mentioned earlier, the artefacts
discovered on surface in this case are a result of modern quarrying and sediment displacement.
The original context of the artefacts might have been ferruginous regolithic deposits on the
slopes of the low lying hillocks in the nearby areas as observed near Golbai Sasan (Joglekar et
al. 2020). The artefacts therefore have ferruginous stains on the surface. These artefacts were
preserved in gravel consisting of ferruginous (granules, pellets, pebbles) components, another
reason for this staining. Ferricrete is a common geomorphic feature in the surrounding region.
The ferricrete formation is an Early/Middle Pleistocene phenomenon (District Resource Map
2012). The artefacts were probably originally discarded on the ferruginized regolith and got
assimilated into the channel over the years due to fluvial and colluvial processes. During the
Late Pleistocene and Holocene, valleys filled with alluvium, thus burying the older sediments
and associated cultural materials. Hence the artefacts are found on low lying hills such as
Gangapahad near Golbai Sasan (Joglekar et al. 2020) or in the channels as in this case.
The assemblage is dominated by scrapers/retouched flakes. An indication of the
employment of pseudo-Levallois and Levallois technique has been observed specially in the
case of pointed flakes and flake scar patterns on some of the artefacts. Prepared/planned core
reduction method was adopted for flake detachment including core rotation. Certain artefacts
have tang at the proximal end suggesting that the hafting method was adopted by these
hominins. Recently, tanged points have been reported from the Bargarh upland region along
with other Middle Palaeolithic tools such as scrapers, spheroids, handaxes, cleavers, cores, etc.
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The assemblage at Torajunga was classified as Early Middle Palaeolithic on these criteria (Behera
and Thakur 2019). During recent investigations near Golbai Sasan, at Gangapahad, another
Middle Palaeolithic locality was discovered. The assemblage from that locality is fairly similar
to the present assemblage (Joglekar et al. 2020). The flake based artefact assemblage with the
employment of prepared core reduction method, diminutive bifaces, and absence of a true
laminar blade element suggests that the lithics are mostly of the early Middle Palaeolithic
phase. The present assemblage under study and the assemblage from the locality near Golbai
Sasan are fairly similar to the assemblage from the upland region with slight variations. The
upland region has evidence of Acheulian sites while this region is devoid of Acheulian localities.
As Acheulian sites have not been identified in this region at this stage, it is hypothesized that
hominins migrated to this region carrying Middle Palaeolithic tool-technology from the upland
region. This hypothesis needs further verification with intensive surveys in this area. The
geomorphic context of the lithic artefacts suggests that hominins occupied this area since the
early Late Pleistocene if not the late Middle Pleistocene. The discovery of these Middle Palaeolithic
localities has indicated that these localities should not be studied in isolation, and point towards
a need to carry out more explorations related to palaeolithic archaeology at regional scale.
The earliest date for Middle Palaeolithic culture in India has been pushed back to 385 ka
(Kumar et al. 2018). A number of Middle Palaeolithic localities in other parts of India are broadly
dated from the late Middle Pleistocene to the Late Pleistocene. The Middle Palaeolithic
assemblage has been discovered for the first time in this region which is about 40-50 km west
of the Chilika Lake and Bay of Bengal in the coastal region of Odisha. Although this is a
preliminary report of the site, late Middle Pleistocene or early Late Pleistocene age for Middle
Palaeolithic is highly possible and further absolute dates can validate this suggestion. Lately,
the Microlith-yielding site of Pratappur in Mayurbhanj District was dated to <“17,875 cal BP
by AMS 14C dating method. The microliths were found in close association with vertebrate
fossils that includes Rusa unicolor and an unidentified bovid, and floral remains including
pollens, spores and plant fragments, and micro-charcoal (Patnaik et al. 2019). This recent study
shows that the microliths, vertebrate fossils and floral remains are of the Last Glacial Maximum
phase in this region. The fossils collected near the site at Asuradhipa might be of a similar
phase, although further scientific dating should be applied to ascertain this interpretation. The
microliths are absent in this region as of yet, but Middle Palaeolithic artefacts collected from
the area are certainly older than the fossils on the basis of their stratigraphic position and
surface preservation conditions. Although a slight variation has been observed in the fossilization
processes of the faunal bones, these certainly seem to have followed the Middle Palaeolithic
phase on the basis of their preservation and calcrete encrustations. All these fossils were part of
the yellowish silt consisting of calcrete clasts, while all the lithic artefacts were part of the
ferruginous coarse gravel underlying this silt.
A number of studies have shown that the Indian sub-continent experienced humid
environment during the Early Pleistocene (Tiwari and Bhai 1997; Dhir et al. 2004; Basavaiah et
al. 2010; Sanyal and Sinha 2010; Patnaik and Nanda 2010; Warrier et al. 2011; Dhir and
Singhvi 2012; Deo et al. 2018), resulting in ferricrete formations in certain areas. The Middle
Pleistocene generally experienced wet semi-arid environments, while the Late Pleistocene was
dry semi-arid with short phases of wet climate as suggested by a number of studies (for details
refer: Singhvi and Kale 2009; Deo and Rajaguru 2014).
The presence of animals, vegetation and water in abundance, along with a source of raw
material in the vicinity might have been natural factors which facilitated human adaptation
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during the Pleistocene period in this region. Although the artefacts are from a secondary context,
they confirm a pre-early farming cultural phase in this region. The discovery of palaeolithic
artefacts (possibly of the late Middle Pleistocene/early Late Pleistocene) and vertebrate fossils
(possibly of the Late Pleistocene) will change our understanding of the prehistory of this region.
These are preliminary observations and further investigations might reveal the pattern of human
interactions with the landscape during the Palaeolithic phase in the Pleistocene. The area has
great potential for applying modern dating techniques which will be helpful in understanding
the antiquity of human presence in the region. This is an initiative to try and understand the
prelude to Protohistoric cultures at a regional level and the authors intend to pursue this question
in the future.
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Abstract
For over nine decades, scholars have been involved in Palaeolithic research in the Siwalik Hills
region of Pakistan, India and Nepal, resulting in the identification of over 200 Palaeolithic
localities, sites and find spots. However, there are only a handful of sites with a well-defined
geological context, chronology and provenance of the artefacts. Lack of stratified and dateable
deposits and low density of artefacts in the Siwalik Hills is one of the major hindrances to
scientific and systematic research in the region. This has rendered some of the main research
questions unanswered. Despite a long history of Palaeolithic research, geomorphological studies
have very rarely been used to supplement archaeological interpretations of such sites in the
region. This paper attempts to provide an overview of the geomorphological context of
Palaeolithic sites on a post-Siwalik landscape and its implications on their relative chronology.

Introduction
Palaeolithic artefacts have been identified and reported from the Siwalik Hills region of
the Indian Subcontinent since the 19th century (Theobald 1860; Wadia 1928). However, it is
only with the Yale-Cambridge expedition under the leadership of H. de Terra and T.T. Paterson
(1939), that a systematic inquiry into the geology and archaeology of the region was initiated.
As a result, five glacial ages were established based on the terraces of the Soan River valley (in
present-day Pakistan). Associated lithic assemblages were for the first time described as ‘Soan
Flake Industry’, further classified into stages based on associated chronology, patination and
state of wear (Paterson and Drummond 1962). All subsequent major works in the region of the
Soan Valley focused on re-surveying previously reported sites and re-analysing the results
presented by the Yale-Cambridge expedition in light of new evidence. As a result, two major
developments took place in the 20th century under the British Archaeological Mission to Pakistan
(BAMP). First, the terrace sequence established by de Terra and Paterson was disregarded on
the pretext that the terraces were mere erosional features and not actual remains of glacial
episodes. Second, Palaeolithic sites, Riwat and Pabbi Hills (associated with Early Pleistocene
Pinjore sediments), were dated to 2-1 mya (Palaeomagnetism and biochronology). These
developments had a major impact on the then chrono-contextual understanding of the
Palaeolithic of the Siwalik Hills region. Under the BAMP, such early dated sites were reported
in the Siwalik Hills region for the first time. It also reported the only dated Acheulian sites in the
region, Dina and Jalalpur (700-600 ka). In addition, Site 55 remains the earliest dated Upper
Palaeolithic site in the region (Dennell et al. 1992). Gudrun Corvinus must be credited for
carrying out the first systematic geological and archaeological investigations in the Siwalik
Hills of Nepal, initiated in 1984 (Corvinus 1985 ). Her expeditions resulted in the discovery of
the first known Acheulian sites from the region, indicating an early hominin expansion beyond
Anubhav Preet Kaur 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 279-289, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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the Ganga plains in the Sub-continent (Corvinus 1990, 1995a and b, 2006; Goren-Inbar and
Sharon 2006). Based on her observations from the Acheulian sites of Satpati and Gadari,
Corvinus hypothesised two chronological phases of Acheulian occupation in the region (Corvinus
1990, 2006) and also reported the only known Middle Palaeolithic site of Arjun 3 from the
Siwalik Hills (Corvinus 2002).
In the Indian segment of the Siwalik Hills, Palaeolithic research has been concentrated
around Jammu, Beas-Banganga River valley, Kangra valley, Soan Dun, Pinjore-Nalagarh Dun,
Markanda Valley and the Janauri Anticline. Drawing upon the Yale-Cambridge expedition,
scholars have extensively surveyed the Siwalik Frontal Range of northern India for Palaeolithic
remains (Krishnaswami 1947; Sen 1955; Mohapatra 1966, 1981; Verma 1975; Joshi et al. 1975,
1978; Mohapatra and Singh 1979, 1981; Karir 1985; Verma 1989; Ganjoo et al. 1994; Soni and
Soni 2006; Malassé et al. 2016). As a result of nine decades of research, more than a hundred
Palaeolithic sites and find spots have been identified. Scholars have also undertaken an extensive
inquiry into the typo-technology of lithic artefacts from these sites. Where some have replicated
Paterson and Drummond’s (1962) classification of Soanian to describe the assemblages, a few
have either ambiguously classified the assemblages as ‘core-and-flake’ or devised their own
methodology to describe these. Saroj (1974) devised the terminology of Jammu A, B, C, D, to
classify the assemblages of 16 Palaeolithic sites from Jammu. However, these categories were
more or less a re-organisation of various phases of the Soanian as defined by Paterson and
Drummond (1962). ‘Hoabinihian’ like assemblages from the Janauri Anticline around Soan
Dun of India was reported by Singh and Gaillard (2008). Recently, the site of Masol was dated
to ~2.6 ma (Palaeomagnetic dating and biochronology) along with identification of a cut-marked
bovid tibial shaft (Malassé et al. 2016). In a recent publication, the team has furthered the preQuaternary position of the site based on the typo-technological association of the lithics with
that of Longgupo in China (Cauche et al. 2021). Nevertheless, this evidence is contended on
methodological and interpretive grounds.
Lithic artefacts ranging from the Lower Palaeolithic to the Neolithic have been identified
and described from the Janauri Anticline, (63 Soanian localities and 23 Acheulian localities)
(Mohapatra and Singh 1979, 1981). Atbarapur is the richest Acheulian site in the region (Gaillard
et al. 2008). As remarked by Claire Gaillard, “It is the only site, between Indus and Brahmaputra,
which has yielded over 50 typical Acheulian tools” (Gaillard et al. 2008: 2). In 2008, The Society
for Archaeological and Anthropological Research, Chandigarh, reinvestigated the area previously
explored by G.C. Mohapatra and identified 45 new Palaeolithic find spots (Singh and Gaillard
2008). In an unpublished report on the expedition, they have been generally described to yield
Palaeolithic assemblages comprising simple cores, flakes, choppers, handaxes and cleavers. In
a publication, Singh and Gaillard reported Hoabinihian like tools from the study area (Singh
and Gaillard 2008). Palaeolithic assemblages from seven of these localities: Kot, Pandori,
Kukowal, Bathri, Samundri, Haripur and Hum Khad were analysed earlier (Kaur et al. 2019).
These localities are spread over an area of 60 sq. km., on a flat uplifted surface, right at the
centre of the Janauri Anticline. The current paper attempts to provide a general overview of the
geomorphological context of the lithic assemblages and its implication on their chronology.

Physiography and Geomorphology
The Siwalik Hills Region
The Himalayas were formed due to the convergence of the Indian and the Eurasian plate
along the Indo-Tsangpo Suture Zone (ITSZ) (Delcaillau et al. 2006). Over the years, the active

280

Anubhav Preet Kaur

front of convergence has shifted sequentially from ITSZ to the Main Central Thrust, Main
Boundary Thrust and the Himalayan Frontal Thrust, thereby dividing the Himalayas into
separate mountain ranges. The Siwalik Foreland basin is bound by the Main Boundary Thrust
in the north and separated from the Indo-Gangetic plain by the Himalayan Frontal Thrust in
the south.
The Siwalik Hills constitute the most extensive record of fluvial sediments, deposited during
the Miocene by rivers originating in the Greater and Lesser Himalayas (Wadia 1928; Krishnan
1949). As a result of tectonic disturbances during the Middle Miocene to Middle Pleistocene
(18.3-0.22 ma), these deposits were uplifted into linear and parallel anticlinal ridges. Pilgrim
(1910), using biostratigraphy, divided the Siwalik super-group into three sub-groups, Lower,
Middle and Upper, that were further classified into various formations. Lithostratigraphy,
chronostratigraphy and magnetostratigraphy have been used to supplement this classification
since the late 20th century (Opdyke et al. 1979; Opdyke et al. 1982; Johnson et al. 1982). The
period of Siwalik upliftment is followed by a post-Siwalik deposition and upliftment (Mukerji
1979). This period marks the end of Himalayan orogeny and is characterised by relative tectonic
stability, loess deposition, and formation of intermontane Dun valleys. Post-Siwalik tectonic
movements also caused avulsion in the course of some of the major rivers that resulted in the
formation of the current drainage pattern of ephemeral streams, dissecting the rugged Siwalik
landscape.
Palaeolithic sites have been reported from the surface of all Siwalik formations. However,
the most stratified evidence has been reported to be either associated with Upper Siwalik
formations (Tatrot, Pinjore and the Boulder Conglomerate Formation) or post-Siwalik deposits.
Masol (Chandigarh Siwalik Frontal Range) and Toka (Markanda Valley) are the only two sites
that yield lithic artefacts and fossils from the surface of the Tatrot Formation (5.6-2.5 ma).
Riwat, Pabbi Hills and Aitbarapur reported artefacts from the surface of the Pinjore Formation
(2.6-0.7 ma). Mullanpur and Kheri Jhiran are the only sites that have reported in-situ artefacts
from the Boulder Conglomerate Formation (0.7-0.22 ma), however, this evidence needs further
rectification. Many Palaeolithic sites have been reported from the post-Siwalik Dang-Deokhuri
Valley (Nepal), Pinjore-Nalagarh Dun and Soan Dun (India).

Janauri Anticline and the Study Area
The study area lies in the Janauri Anticline of the Siwalik Frontal Range of northern India.
It is a southeast propagating fold, bounded by the Himalayan Frontal Thrust on the forelimb
and a back thrust along the back limb (Delcaillau et al. 2006; Malik and Mohanty 2007; Malik
et al. 2010). Recent studies indicate that the Janauri Anticline developed due to lateral
propagation of fault-related growth segments into a larger segment (Malik et al. 2010) (Fig. 1).
Middle Siwalik rocks are exposed along the southern forelimb of the anticline, whereas, Upper
Siwalik Boulder Conglomerate overlies the sandstone along the northern back limb (Thakur et
al. 2014).
Palaeolithic sites covered under this study are located across a ~10 x 5 sq. km., distinct
plateau-like feature on the hinge zone of the anticline (Thakur et al. 2014) (Fig. 2). Here the
northeast dipping Upper Siwalik deposits are overlain by post-Siwalik fluvial deposits,
comprising unconsolidated, horizontally stratified sand, mud and conglomerates. The region
is marked by rugged topography and is highly dissected by ephemeral streams, exposing
thickly bedded gravel deposits. Currently, two interpretations prevail concerning the deposition
of such thick gravel deposits. Malik and Mohanty interpret the region as the palaeo-water gap
of River Sutlej (Malik and Mohanty 2007; Malik et al. 2010). The gravels are interpreted as
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Fig. 1 Formation and development of Janauri Anticline (after Malik and Mohanty
2007)
post-Siwalik sediments of River Sutlej, which later diverted its course due to the lateral
propagation and linkage of growth segments.
Scholars have also described several remnants of abandoned fluvial channels and weathered
fluvial deposits (~150 m above the alluvial plains) preserved in the study area. This is indicative
of a palaeo-drainage antecedent to the anticlinal formation (Delcaillau et al. 2006). It has been
interpreted that the post-Siwalik sediments in the study area are correlatable with Soan Dun
fans and hence represent the abandoned alluvial fans deposited before the uplift of the anticline
(Delcaillau et al. 2006; Thakur et al. 2014). Sand lenses from this abandoned alluvial fan base
have been dated to 42.9±3.2 ka (OSL) (Thakur et al. 2014).

Lithic Assemblage
Lithic assemblage analysed as a part of this study was collected by The Society for
Archaeological and Anthropological Research, Chandigarh, in 2008. During the surveys, fortyfive Palaeolithic find spots were identified by the team along the Janauri Anticline. However,
artefacts from only seven of these were studied for one fundamental reason: these sites clustered
along a distinct physiographic feature, i.e., an uplifted plateau-like topographic surface. A total
of 314 lithic artefacts of simple core and flake typology were collected from the localities of
Samundari, Kot, Pandori, Kukowal, Bathri, Haripur and Hum Khad (Table 1).
The lithic assemblage is predominantly made on fluvially rolled quartzite cobbles of uneven
texture and colour. It is dominated by cores (n=176) (Table 2), followed by flakes (n=87), unifacial
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Fig. 2 Geographical location of the study area and sites (Source: Google Earth)
discoids (n=7) and finished artefacts (n=5) (Kaur et al. 2019). One pitted cobble, and thirtyeight natural pieces were also identified within the assemblage.
Site
Samundari
Kot
Pandori
Kukowal
Bathri
Haripur
Hum Khad

Location
o
o
31 14’715'’ N; 76 21’008'’ E
o
o
31 15’065'’ N; 76 12’920'’ E
o
o
31 16’830'’ N; 76 13’476'’ E
o
o
31 15’089'’ N; 76 16’387'’ E
o
o
31 15’065'’ N; 76 12’920'’ E
o
o
31 15’354'’ N; 76 20’881'’ E
o
o
31 18’004'’ N; 76 15’205'’ E

Elevation
350 m AMSL
430 m AMSL
457 m AMSL
481 m AMSL
430 m AMSL
340 m AMSL
436 m AMSL

Table 1 Site location and elevation

Single platform
Multiple platform
Total

Unifacial
87
28
115

Table 2 Types of cores
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Bifacial
03
47
50
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About 76% of cores were manufactured on complete fluvially rolled cobbles, 14% on cobble
opening flakes, 7% on split clasts and 3% on angular clasts. Based on the presence of a ‘useable’
cutting edge and possible utilisation marks, forty-six cores were identified as possible Coretools.
The flakes were further categorised according to six ‘Toth Types’, based on the percentage
and location of the cortex and dorsal flake scars (Toth 1982). Toth Type III dominates the
assemblage (35%), followed by Type II (29%) and Type I (24%). Type IV-VI are least represented
in the assemblage (11%). No tool types of advanced typo-technological form were identified.
However, five finished artefacts were distinguished based on the presence of retouches along
the cutting edge and possible utilisation marks (Kaur et al. 2019).
All the artefacts studied were relatively fresh, with only 5% showing any visible signs of
rolling, abrasion or weathering. Only 11.15% of the artefacts (only flakes) were snapped along
the vertical axis. The rest of the artefacts (cores and flakes) were in a complete state, therefore
indicating little reworking and transportation from the primary deposit.

Geomorphological Context of the Artefacts (Figs. 3 and 4)
As mentioned before, the lithic assemblage analysed as a part of this study was collected
by the Society of Archaeological and Anthropological Research, Chandigarh, in 2008. In an
unpublished report, the artefacts were collected from a mixed context. As per personal
communications with Mr. Mukesh Singh (Director of the Society of Anthropological and
Archaeological Research, Chandigarh), artefacts were primarily associated with plough-zones,
post-Siwalik ephemeral streams and piedmont zones. Field investigations were undertaken in
the study area in 2018 to better understand the geomorphic context.
Post-Siwalik ephemeral streams in the study area contain a thick deposit of post-Siwalik
conglomerates with a high density of quartzite clasts. These post-Siwalik sediments lie
unconformably on older Siwalik sediments in the Janauri Anticline. However, the interface is
virtually absent in the study area. Sections exposed along the stream beds reveal thick
conglomeratic deposits with intercalated sand, silt and clay layers. These conglomerates are
dominated by fluvially rolled cobble sized quartzite ranging between 6-25 cm (probably
originating from the nearby Boulder Conglomerate Formation), which is also the dominant
raw material used to manufacture lithic artefacts.

Fig. 3 Colluvial reworking of uplifted fluvial deposits
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Fig. 4 A . Stratified fluvial gravel in a section along Hum Khad; B. Heavy bed-load of
fluvial gravel in Hum Khad with occasional artefacts
All the sites are located across a plateau-like feature at the centre of the Janauri Anticline.
During the 2018 field surveys, lithic artefacts were observed to be in association with fluvially
rolled gravel, often reworked due to modern fluvial and slope processes. Terraces cut to level
the slopes for farming and talus deposits, suggest a colluvial reworking of these fluvial sediments.
No stratified lithic deposits were observed or reported from the study area; hence, their
chronology and exact context are unknown.

Discussion and Conclusion
This paper is an attempt to provide a general overview of the geomorphological context,
provenance and chronology of the lithic assemblages recovered from a secondary context from
the Janauri Anticline. A large number of sites have been discovered in association with the
Boulder Conglomerate Formation (Middle Pleistocene) and the post-Siwalik conglomeratic
deposits (Late Pleistocene) of the Siwalik Hills of Pakistan, India and Nepal (Karir 1985; Allchin
1995; Corvinus 1995; Dennell 1998). In addition, these deposits have also been identified as the
primary source of raw material (due to the abundance of knappable clasts) in the Siwalik Hills
region, thereby, indicating a possible later chronology for hominin occupation in the frontal
zone (Chauhan 2008).
Based on preliminary field observations, the entire study area can be defined as an uplifted
alluvial fill deposit, marked by uplifted abandoned alluvial fans; with sediments further reworked
by fluvial and colluvial processes. An absolute chronology is not available for the sites in question.
However, based on lithological correlations with the dated Soan Dun abandoned alluvial fans,
relative age of 42.9±3.2 ka (OSL) has been assigned to the post-Siwalik sediments of the study
area (Thakur et al. 2014). Given that these fluvial post-Siwalik sediments are the only major
source of raw material for the lithic artefacts in the region, it is highly probable that the sites
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under study are younger than 42.9±3.2 ka. The artefacts were observed to be in a fresh and
complete state with only 5% of the artefacts preserving any visible signs of abrasion, weathering
or rolling. This is indicative of minimal reworking and transportation from the primary deposit.
If one correlates the geomorphological history of the study area with taphonomy and the
context of the lithic artefacts, it seems that the region was occupied by hominins after the
deposition and upliftment of the post-Siwalik sediments. However, the assemblages might not
necessarily depict a single phase of hominin occupation in the region, but multiple phases
of occupation and re-occupation of this post-Siwalik landscape. Further systematic surveys
and scientific research is necessary to confirm these conclusions. Detailed documentation of
artefacts preferably from the stratigraphic context might be useful to solve chronological and
evolution issues.
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Abstract
The Ghod River, a major tributary of the river Bhima has been extensively studied for the last
50 years and has yielded evidence for human occupation of the river valley at least since Late
Pleistocene. The result of the recent explorations has led to the discovery of three new microlith
bearing localities: Ghodegaon, Belsanwadi, and Lakhangaon. These discoveries along with reinvestigations of other localities such as Chandoli and Inamgaon have not only bolstered our
understanding of the Terminal Pleistocene microlithic assemblage in the Ghod River Valley
but also the environmental conditions prevalent during that period.

Introduction
The Terminal Pleistocene occupation of the Indian Subcontinent is characterized by
microlithic cultures. The oldest occupational evidence comes from Dhaba at ~48 ka (Clarkson
et al. 2020) and Mehtakheri at ~47 ka (Mishra et al. 2013). Sites such as Mahadebbara and
Kana in West Bengal, Jwalapuram in Jurreru Valley and Fa Hien in Sri Lanka also produce
dates similar to Mehtakheri (Clarkson et al. 2009; Basak and Srivastava 2017; Wedage et al.
2019). While the origin of microlithic technology in South Asia remains a topic of debate amongst
scholars (Basak and Srivastava 2017), the antiquity of the technology in the region is ubiquitously
accepted. In the Upland Deccan Region, various sites such as Patne, Morgaon and Bori (Sali
1985; Mishra et al. 2003; Mishra et al. 2009) have yielded microliths from a context dated to the
Terminal Pleistocene. The early microlithic assemblage observed at Mehtakheri comprises of
microblade cores, backed blades, crested guiding ridge flakes, blades and broken blades while
the sites of Mahadebbara and Kana have also yielded microblade cores, backed blades along
with points, lunates, triangles and retouched flakes (Mishra et al. 2013; Basak and Srivastava
2017). At Patne, which is chronologically younger than some of the aforementioned sites, backed
blades, scrapers, borers, burins, triangles and trapezes constitute the microlithic toolkit (Sali
1985).
The Ghod River Valley is one such microlith-bearing region with sites like Chandoli and
Inamgaon producing evidence for the same. While the river system has yielded evidence for
Lower Palaeolithic (Kale et al. 1986) and Middle Palaeolithic (Mishra and Ghate 1990) occupation
along the Kukdi and Mina rivers, respectively, the evidence for such remains is absent in the
main river valley. The valley has been the focus of extensive work during the latter part of the
20th century (Kajale et al. 1976; Badam and Kajale 1977; Rajaguru et al. 1979-80; Badam et al.
Tanksale et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 291-305, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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1983; Pappu 1988; Mishra et al. 1999; 2003). Against this background, a fresh exploration was
conducted to understand the Terminal Pleistocene occupation of the region and along with reinvestigations at previously reported sites, three new microlith-bearing sites: Ghodegaon,
Belsanwadi, and Lakhangaon were discovered.

The Study Area
The Ghod River is a major tributary of the Bhima, originates on the crest of the Sahyadris
at a height of 2700 m above mean sea level on the eastern slopes of the Western Ghats, Deccan
region and flows in the east-southeast direction for about 200 km before meeting the Bhima
River (Gazetteer 1885). The drainage pattern is dendritic and the present course is confined to
either low (<20 m) alluvial or rocky cliffs. The alluvial plain is discontinuous and does not
exceed 2 km in lateral extent on either bank (Kajale et al. 1976). Well-developed erosional
surfaces can be observed at elevations of about 800 m, 750 m, and 650 m in the valley and the
present course of the river is restricted to erosional plains of 650 m and 600-650 m (AMSL). The
formation of the present-day landscape began with the eruption of basaltic lavas near the
Cretaceous Tertiary boundary, continuing at least till the end of Eocene and no later formations
apart from the older alluvium of the Late Pleistocene age and sub-recent alluvium of the
Holocene age. The latter formations have preserved at least three major cut and fill phases
(Kajale et al. 1976; Mishra et al. 1999). The topography is moderate and comprises of valley
flat, pediment surface and a few isolated hills. According to Pappu (1988), “…The Ghod Valley
as a whole is characterized by step like erosional surfaces developed over varieties of basalt of 1000,
850, 750, 650, 520 m AMSL.” Due to the marked change in rainfall, distinctive changes can be
observed in both the vegetation and soil from the west to east of the Ghod Valley. During the
four monsoon months of June to September, 5000 mm of rainfall is received by the source
region in the Western Ghats and semi-evergreen to wet deciduous forests sustained by semilateritic pedalfer type reddish soils are present; while 70 km away from the source, there is a
distinctive drop in the rainfall, around 750 mm with the presence of pedocal type black soils or
vertisols (Kajale et al. 1976). With a mean annual rainfall of less than 500 mm, the vegetation in
this region is dry deciduous to thorn and scrub type (Pappu 1988).

Previous Work
After the discovery of microliths during primary excavations at Inamgaon, exploratory
studies were done at the site (Rajaguru 1977; Rajaguru et al. 1979-80) along with various multidisciplinary surveys conducted along the Ghod River Valley (Kajale et al. 1976; Badam and
Kajale 1977; Badam et al. 1983).
The archaeological record comprises mostly microlithic tools recovered in a stratified context
along with loose surface finds in the present-day bed of the river Ghod, in the surroundings of
the Chalcolithic mound at Inamgaon and on the opposite left bank around the village of
Wangdari (Pappu 1988). According to Rajaguru et al. (1979-80), the toolkit comprises scrapers
of various types, mainly made on blades and a few on flakes; points on few flakes and mainly
blades; single ended burins on thick blades with mostly vertical removal of burin spalls;
geometric microliths such as triangles on blades with two steeply blunted longitudinal sides;
lunates on blades with thick backing intentionally blunted for hafting purposes; blades, which
dominate the assemblage and comprise various sub-types such as blunted backed blades with
minute retouch both steep and oblique; flakes with regular bulb, and plain striking platform most of which are without retouch or any use marks; and fluted cores of various shapes such as
conical, cylindrical, prismatic and irregular. An in-depth analysis of the artefacts by Pappu
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(1988) further expanded the typology though the classification remained relatively the same.
According to these authors, the presence of blades, scrapers, triangles, lunates, points and only
a few burins in the assemblage hints at an earlier microlithic industrial phase comparable to
that found at sites such as Patne, Birbhanpur, Sangankallu, and Tirunelvelli.
The Ghod Valley has yielded several fossils and is one of the most fossil-rich regions in the
Upland Deccan region. One of the key discoveries was that of a fairly well-preserved part of
the left mandibular ramus of adult hippopotamus, Hexaprotodon palaeindicus (Badam and
Kajale 1977). This specimen was recovered from a gravel bed which was dated to the Late
Pleistocene by using fresh water molluscan shells that helped corroborate the palaeoenvironmental setting implied by geological observations. Kajale et al. (1976) state that most of
the animal bones collected were fragmentary and complete jaws, isolated teeth and complete
limbs are not common. Fossils of various species such as, Equus namadicus, Elephas, Bos, Bubalus
and Cervus were recovered by them. The study also concluded that all the fossils were collected
from the “Upper Bhima Formation” and were used to date this formation to later than the
mid-Pleistocene Narmada alluvium and earlier than the early Holocene Kurnool cave breccias.
Fossils belonging to Lepto boss sp., and Sus sp. were also recovered in later studies (Badam et al.
1983).
A total of 7 radio-carbon dates were obtained from the Ghod Basin giving us a date range
of 40,000 – 10,000 BP (Table 1).
Sr. Site
No. Name

Material

5568 BP

5730 BCE

1
2
3
4

Bori
Chandoli
Chandoli
Inamgaon

30000±420
19380±200
13510±200
19775±630

5

Inamgaon

6

Inamgaon

7

Nirgudsar

8

Nirgudsar

OES
Bivalve Shell
Bivalve Shell
Freshwater
Bivalve Shell
Freshwater
Bivalve Shell
Freshwater
Bivalve Shell
Carbonized
Wood
Wood

Calibra- Cultural
ted Date Chronology
Microliths
22980
Microliths
16226
Microliths
18418±650
Microliths

18750±350 17363±360

-

MIS

MIS - 2
MIS - 2
MIS - 2
MIS - 2

Microliths MIS - 2

11700±150 10100±155 N.A.

Microliths MIS - 1

>31000

-

-

N.C.

MIS - 3

39000±3200

-

-

N.C.

MIS - 3

Table 1 Dates obtained from the Ghod Valley (adapted after Jagtap and Deo 2016)

Geomorphic Context of Microlithic Assemblage
Based on the litho units observed at the five localities of Ghodegaon, Chandoli, Belsanwadi,
Lakhangaon, and Inamgaon (Fig.1), an attempt was made to construct the composite
stratigraphy of the Ghod River Valley (Fig. 2).
The bedrock in the study area is undulating and belongs to the Deccan Trap basalt of
Cretaceous-Eocene age, often exposed 1-2 m above the present-day river channel. As observed
at Lakhangaon, it is largely jointed amygdaloidal basalt overlying closely jointed basalt. The
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Fig. 1 Location of Sites in the Study Area (modified after Kale et al. 2016)
amygdaloidal basalt is traversed by calcrete bands along joint planes and by veins of
chalcedonic silica. A narrow (1.5 m thick) doleritic intrusion was observed exposed at one locality.
Overlying the bedrock basalt is a cobbly-pebbly gravel of pre-microlithic age as can be
seen at Inamgaon due to extensive ongoing sand mining of the channel. Similar cobbly-pebbly
gravel was also observed at Belsanwadi and Lakhangaon. This gravel is devoid of artefacts
and the dates of 39,000 BP and >31,000 BP obtained from Nirgudsar can be attributed to this
gravel. Disconformably capping this gravel is 10-12 m thick compact silt that possibly developed
during the aggradational phase of the Late Pleistocene in response to a semi-arid climate. This
silt underwent two cut-and-fill activities, possibly during the wet semi-arid phase of the Late
Pleistocene, as can be inferred from the presence of two occurrences of sandy-pebbly gravel.
This gravel has yielded both microliths and fossils and is present at all localities. The gravel is
dominated by sub-rounded to rounded compact basalt and 2 to 3 % of trachylitic basalt, siliceous
clasts and molluscan shells. The dates of 19,380 BP from Chandoli along with 19,775 BP and
18,750 BP from Inamgaon can be associated with the first cut-and-fill activity whereas the
dates of 13,510 BP from Chandoli and 11,700 BP from Inamgaon can be associated with the
second cut-and-fill activity. Black soil of the Holocene age over which the Chalcolithic mounds
were present, caps this silt.
In the current study, extensive field surveys were made on the banks of the Ghod River.
Out of 5 sites that were explored, 3 of them were recently discovered (Ghodegaon, Belsanwadi,
and Lakhangaon) and 2 of them were re-investigated (Inamgaon and Chandoli).
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Fig. 2 Late Pleistocene Composite Stratigraphy of Ghod River (on the basis of field
observations)

Newly Discovered Sites
Ghodegaon
Located downstream from Ghodegaon-Gondvi Bandhara, Ghodegaon has yielded
microlithic artefacts from the both banks of the river. Exposed for 700-800 m, the alluvial
deposits observed were 6-7 m thick. Microliths made using chalcedony; quartz and chert were
obtained from the cobbly-pebbly-sandy gravel (3-4 m thick) and also from the surface of the
channel gravel.

Belsanwadi
Belsanwadi is situated on the right bank of R. Ghod, 8-10 km downstream of the town of
Khadki Pimplegaon. Chalcedony and quartz artefacts were collected from a partly ferruginized
sandy-pebbly gravel. This gravel has also yielded a fossilized femur of Bos sp. (Fig. 3).

Lakhangaon
Bearing artefacts from both banks, Lakhangaon is located further downstream from
Katapur Khurd. The microliths were obtained from sandy-pebbly gravel which had lenses of
pond silt present and were made using chalcedony, quartz and chert.

Re-investigated sites
Chandoli and Inamgaon were visited during the current study to develop a comprehensive
understanding of the stratigraphy and compare it to the newly discovered sites. A few microliths
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Fig. 3 Fossilized femur of Bos sp. recovered from Belsanwadi
(courtesy: Jayendra Joglekar)
were also collected from these sites during explorations and a fossilized tooth of Equus sp. (Fig.
4) was also recovered.

Fig. 4 Molar of Equus sp. recovered from Inamgaon

The Lithic Assemblage (Tables 2, 3 and 4) (Fig.6 a-m)
A total of 158 artefacts collected from all the five localities were grouped together and
studied as representative sample of the whole Ghod lithic assemblage. These artefacts were
studied in the context of reduction sequence/strategy. The study of lithic assemblage is not
limited to the study of ‘finished tools’ but is a thorough analysis of raw material procurement,
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production of artefacts and also their maintenance. According to reduction strategy, the
manufacture and use of artefacts undergoes various stages: raw material selection, preparation
and trimming of cores, knapping for the finished product and finally its shaping and retouching
for further use. All of these artefacts undergo a series of transformations beginning from the
time they are produced or drafted into use till the time they are discarded (Inizan et al. 1999;
Basak 1997; Sengupta et al. 2017). As such, the microliths collected from the area were analysed
to comprehend the stages of their preparation such as raw material, flaking technology and
the degree to which the artefacts were exploited to ultimately understand the behaviour of the
artefact user (see Fig. 5 for the reduction sequence of the studied assemblage).
Sr.
No.
1
2
3
4
5

Site Name

Geo-Coordinates

Ghodegaon
Chandoli
Belsanwadi
Lakhangaon
Inamgaon

19 03’06" N; 73 50’17" E
o
o
19 01’07"N; 73 58’38"E
o
o
18 59’37"N; 74 0’09"E
o
o
18 57’39"N; 74 09’18"E
o
o
18 35’24"N; 74 32’31"E

o

Geomorphic Context

o

Microlithic
Artefacts
68
7
22
48
13

Sandy-Pebbly Gravel
Sandy-Pebbly Gravel
Sandy-Pebbly Gravel
Sandy-Pebbly Gravel
Sandy-Pebbly Gravel

Table 2 The list of newly discovered sites along with re-investigated sites
Micro Blade Scraper
Belsanwadi
Chandoli
Ghodegaon
Inamgaon
Lakhangaon

1
1
5
1
1

1
1
3
5

Scraperscum-borer
1
2
1

Borer
1
3
8

Point
1
1
4
4

Burin
1
-

Table 3 Site-wise typological distribution of the finished tools

Chalcedony
Chert
Quartz

Micro Blade Point Scraper Scraper-cum-borer Borer Burin
9
7
10
4
10
1
1
3
1
-

Table 4 Raw material used for finished microlithic tools

Absence of Stage II: Initial Trimming
With the exception of the initial trimming stage, all the other stages of reduction strategy
are present in the studied assemblage. As stated by Magne (1989), the presence of cortex on
flakes is a sure indicator of initial trimming and a way to classify initial trimming products,
and as stated by Binford and O’Connell (1984), initial trimmed flakes and waste flakes dominate
the assemblage recovered from quarry sites as compared to finished tools. Hence, the absence
of these cortical flakes in the study area suggests that the sourcing and shaping of the core
happened elsewhere. However, due to the small sample size, this conclusion needs to be
corroborated by further studies.
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Fig. 6 a and 6 b Microblade cores

Fig. 6 c and 6 d Micro blades
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Fig. 6 e and 6 f Scrapers

Fig. 6 g and 6 h Scraper-cum-borers
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Fig. 6 i and 6 j Borers

Fig. 6 k and 6 l Points
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Fig. 6 m Burin

Fig. 5 Model of the reduction strategy of microlithic artefacts in the area
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Chalcedony is the dominant raw material used with a few artefacts made on chert and
quartz. While chalcedony was present in the artefact bearing gravel, chert and quartz was not
present in the vicinity of the sites. This lends credence to the theory that the raw material was
sourced from elsewhere and not the present study area.

The cores (preparation and use)
On the basis of flake scars, the cores (n=37) have been divided into two categories; blade
cores (n=15) and flake cores (n=22). Blade cores are the cores from which longitudinal blades
are removed. The mean dimension of the blade cores is 42.56 x 29.97 x 21.15 mm with the
number of flake scars not exceeding ten. The raw material for blade cores is dominated by
chalcedony with the notable exception of a single quartz core. Out of 15 blade cores, 7 have
unidirectional striking platforms whereas the rest of them are multi or bidirectional. In contrast,
most of the flake cores have a multidirectional striking platform with only 3 cores having a
unidirectional striking platform. With a few exceptions (more than 20%), most of the flake
cores have 0 to 15% cortex. Similar to blade cores, a majority of the flake cores were made
using chalcedony while a few (n=3) were made using chert. The maximum flake scars observed
are 12 and the mean dimension is 47.19 x 32.76 x 26.45 mm.
All the cores in the assemblage display a facetted striking platform and thereby imply the
usage of direct percussion method. Blades have been produced from blade cores whereas
scrapers, scraper-cum-borers, borers, burin and points have been produced from both blade
and flake cores. Hence, it can be understood that the cores have been prepared using mainly
three techniques: blade technology, laminar technology and multiple flake core technique.

Composition of the finished tools
The assemblage comprises 49 finished microlithic tools (~29 % of the assemblage) and
consists of blades (n=9), scrapers (n=10), scraper-cum-borers (n=4), borers (n=12), points (n=10),
and a burin (n=1). Typologically, borers, scrapers, points and blades dominate the finished tool
assemblage with a few scraper-cum-borers and a single burin. Scrapers have been classified
into side scrapers (n=5) and end scrapers (n=5) on the basis of the scraper edge on the artefacts.
There is also a significant presence of retouched flakes (n=20) in the assemblage.

Debitage and modified flakes
The analysis of the debitage collected from the study area is mostly dominated by ‘worked
nodules’ along with a few examples where flakes were discarded immediately after production.
The assemblage is dominated by the presence of modified flakes (n=33). These are non-cortical
flakes without any indication of retouch or utilization on them.

Summary and Discussion
With the notable exception of Ghodegaon and Lakhangaon that have yielded artefacts
on the both banks, the microlith-bearing localities are present on the right bank of the Ghod
River. The following characteristics are implied by a preliminary analysis of the Ghod microlithic
assemblage:
1. It is indicated by the absence of cortical flakes which are a product of first stage trimming
in the reduction sequence that the initial trimming of the cores happened elsewhere
and then were brought to the localities.
2. The cores in the recovered assemblage can be divided into two categories on the basis of
striking platform; the first category with multidirectional and bidirectional striking
platforms and the second with unidirectional.
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On the basis of dates obtained from Inamgaon and Chandoli, the microlithic assemblage
can be dated to the Terminal Pleistocene (Table 1). Observing the typo-technological attributes
of the assemblage along with the Inamgaon assemblage studied by Rajaguru et al. (1979-80)
and Pappu (1988), it can be stated that the assemblage belongs to a more developed microlithic
tradition as compared to the early microlithic assemblages reported from Mehtakheri, Dhaba,
and Mahadebbara and Kana. The assemblage cannot be earlier than 30,000 BP due to microliths
being absent in the cobbly-pebbly gravel associated with dates ranging from 40,000 BP to
30,000 BP However, since the earliest dates are in proximity of 20,000 BP and taking
technological composition of the assemblage into consideration, it can be inferred that the
assemblage is of a later date if not contemporary with the assemblage recovered from Patne.
Also, due to the absence of high-resolution data for the litho units, it is challenging to trace
their origin or the prevailing climatic conditions. Nonetheless, on the basis of the observations
made and associated studies done in the Upland Deccan region, it is likely that the aggradational
phase of the Late Pleistocene has been a huge part in the formation of the sediments in the
Ghod River Valley. It hints at the potentiality of the river valley for further palaeo-environmental
studies, especially in understanding the river’s response to climatic changes in the Terminal
Pleistocene.
The current study is a preliminary report on the discovery of three new microlith-bearing
sites in the Ghod Basin and highlights the need for fresh explorations areas that have previously
reported lithic artefacts. While the Ghod River is already well-known for the nature of its
archaeological record, these new additions suggest that research in this area is an ongoing
process.
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Abstract
The present paper aims to interpret the role of symbols in the prehistoric cultural system. In
this research, an attempt has been made to understand symbolic behaviour behind rock art
activities and for this, theoretical aspects of cognitive science and ethnographic data have been
used. The present paper uses deductive reasoning and discusses the methodological aspects to
interpret symbols in prehistoric social structures. It is argued that symbols were meaningfully
constituted and modified with time. The construction of symbols was as complex as material
culture which was a metaphor of socio-economic life. Symbols in both, the present and past
contexts, are not just signs or patterns but are a medium through which different levels of
communication carry meanings within a cultural system.

Introduction
The present paper attempts to address the role of symbols in a cultural system and its
connection with material culture. Archaeological and ethnographic evidence from Jharkhand,
India has been used to tackle these concerns. There are various types and stages of symbols, for
example, traffic lights and alphabets are also classified under symbols that are made for nonverbal communication (Turner 1967). In the social context, symbols are made to communicate
and encode messages; this non-verbal encoding can vary according to the cultural context.
Decoding a symbolic message from the remote past would be biased because of the contextual
differences. Therefore, it is suggested that the social, behavioural and spatial context of the
symbols be understood before interpreting its meaning. In other words, instead of ‘what is
said’, an interpretation of ‘how it is said’ would help understand, the probable reason and
expression behind the symbols. The intellectual representation of context involves the integration
into a logically consistent total of various perceptual identifications with prior knowledge and
expectations related to symbolism in a particular society (Toren 1983).
Symbols itself have a long history and rock art is one of the earliest references of symbolic
behaviour of prehistoric humans. There is no doubt that rock art is one of the most important
archaeological records that could reveal imagination, communication, beliefs, day-to-day life
and special events of past cultures. Bednarik (2006, 2011) has discussed the probable meanings
and reasons behind rock art marking; where he suggested that rock art could be used for
socio-cultural communication. But interpreting the remote past is hard and ethnographic
general comparative analogy is the only key to understand the probable context of symbolic
behaviour of early humans. Ethnographic data drawn from the study of practices of present
indigenous communities can be helpful in understanding the probable hidden meanings of
symbolism in prehistoric rock art.
Shubham Rajak 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.),
Monograph No.10, pp. 307-316, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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The Munda, Birhor and Oraon communities of the study area practice indigenous art in
form of Sohrai and Khovar paintings, and they carry on the tradition of spiritual belief and
folklore related to rock art present near the modern settlement (Rajak 2019a). Whitley (1992)
and Williams (2006), proposed a way in which rock art and ethnographic phenomena can be
approached. Rock art ethnography gives us context within which the plausibility of any
particular rock art interpretation can be assessed. The present ethnographic study of indigenous
symbols and their meanings in folklore indicates a pattern with deeper meanings that’s carefully
constructed to connect the social community to an animistic belief system. Tylor (1871) and
Ingold (1993) define animism as a primitive belief system connected with a non-market economy
and primitive survival strategy. If we hypothesize a cultural continuation and similar behavioural
patterns of past humans in this region by using a general comparative analogy, we can then
say that it might be possible that these instances of rock art were used as the medium of groupcommunication or meta-communication (Seglie 2009) or para-communication connected with
animism of early humans in this region.
Commenting on rock art, Leakey (1984) stated that no amount of lithic and bone artefacts
could yield the kind of information that art gave so freely because rock art is representative of
activities, culture, cult, environment and cognition of past human life. It allows us to know and
understand the rich cultural heritage of a particular geographic region from prehistoric times
to the contemporary period. It delineates the possible routes of human migration, cultural
transformation and cultural exchange. Our cognitive study of art suggests that art is the medium
of expression for experiences, as well as the expression of emotions. Art is only possible by a
visual introduction of emotions which turns into expressions under human behaviour. In these
behavioural and cognitive aspects of art, we can say that art is a type of non-verbal
communication that has more of an impact than verbal communication (Shoesmith 2015;
Rajak 2019b).

Study Area
The present research was carried out in Isko village of Barkagaon block, Hazaribagh
district, Jharkhand, India. The rock shelter at Isko is located on the Sathi hill and was first
discovered by Rev. Tony Harbad in June 1992, and studied by Chakraverty (1996), Imam
(2014), Saha and Rajak (2019) and Rajak (2019a, b). Isko village is surrounded by forest and
has a seasonal river which is a source of water for the village. The present population of this
village comprises scheduled tribe communities of Munda, Birhor and Oraon.
The Munda and Oraon communities still create traditional art of Sohrai and Khovar paintings
on specific occasions. Sohrai paintings, for example, are usually made during the Sohrai festival
and Khovar paintings are made during the marriage of a girl by her mother or aunt (Rajak
2019a).

Theories and Methods
On 30th November 1982, Colin Renfrew delivered his inaugural lecture as Disney Professor
of Archaeology at Cambridge University on social archaeology with the example of Harappan
weight system and cognition (Renfrew 1987b). He mentioned that the exact thoughts of
prehistoric people must not be emphatically reconstructed. Renfrew does not claim that those
ancient/prehistoric people had the same idea about symbols and meaning of material culture
as we have today. He gave the example of homogeneity in the Harappan weight system that
was indicative of structural behaviour and socio-economic norms (Bell 1994); this homogeneity
in material culture has symbolic meaning in a society. Similarly, in the context of rock art
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study, the homogeneity, frequent occurrence and high superimposition indicate homogenised
symbolic behaviour among prehistoric populations of a geographic region.
Hodder mentioned that “… All human action is creative and interpretive while studying
the prehistoric cultures we should not skip the structural social behaviour of our ancestors. Culture
is not man’s extra-somatic means of adaptation but that it is meaningfully constituted. All human
actions are meaningful not simply because it communicates messages to other people but it also
had some kind of utilization in their life. Information-processing approaches have the danger of
reducing the meanings of objects to ‘bits’ of information which are studied simply in terms of their
effectiveness in conveying messages” (Hodder 1992: 13). Here we should note that primitive
cultures also had their social structures which could be connected to their need for survival,
fertility, hunting strategies or other complex behaviour with regard to material culture and
symbolism. Thus symbols were meaningfully constituted and modified with time. Construction
of symbols was as complex as the material culture which was a metaphor for socio-economic
life. In a society, there may be a series of functions performed by symbols that operate in
various ways. These symbols play a role in coping with the unknown and signify a belief in the
supernatural (Renfrew and Bahn 1991: 358-63).
If we consider rock art as a medium of communication, then by using the ‘basic
communication model’, one sender will act as an encoder and the receiver will act as a decoder
of the message. In this manner, encoding-decoding rock art as a form of meta-communication
(Seglie 2009) needs to be based on shared language or culture. Morris (1993) argued it is first
necessary to develop a language that can be used to talk about the signs. The use of signs and
non-figurative patterns or symbols in rock art indicates that it may be possible that those early
humans who made these rock art had a complex language system that made them able to use
their art as a semiotic means of expression.
Each kind of message, whether verbal or non-verbal and material or symbolic is made up
of signals - for instance, the words of a sentence (in a known language). The receiver decodes
these signals with the help of prior knowledge or memorized group of signals. The ethnographic
survey in the present study also indicated that the same characteristics of Sohrai and Khovar art
where the indigenous people have their own or known group of signals or symbols which they
repeat every year such as, the name of their costumes. These signals or symbols, similar to
language, are decodable by that society only. If we apply the same cognition of art and language
to rock art then it can be hypothesized that similar kinds of motifs continued across several
generations with some modifications in cultural context. This could be a plausible explanation
for the superimposed symbols in rock art.
Symbols are the metaphor of real things or imaginations (Hodder 1992). Symbols are not
just signs or patterns but a medium that carries meanings, be it folklore, ideas, material and
beliefs. Behavioural psychology says that we can never know what someone else was thinking
and what the symbol means in the past; but we can only record externally measured and
observable evidence of symbolic behaviour. We can make assumptions about past thoughts
by using present analogy and common sense (Morris 1993). Thus, ethnoarchaeological data
has its own limitations; the first limitation is that we cannot generalize everything of present
thoughts with the past because of a long time gap; the second is the discontinuation of many
past symbols in the present; and finally, the transformation of symbols and their meanings
into a tradition which is presently practiced by indigenous groups lacking knowledge of its
meanings. The second and third scenario is most commonly observed in the present
ethnographic survey where the Munda and Oraon tribe of this region still follow the same
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symbols of rock art in their present indigenous art without knowing the meaning but as a
representation of their tradition. This tradition is a form of symbolic behaviour of indigenous
people that has its root in the past in the form of myths and beliefs.
The present ethnoarchaeological survey shows that our creativity or art depends on our
visual or non-visual experience. We cannot create a new thing without having some sort of idea
or pre-experience in terms of thoughts and visualization (down-to-up processing of the human
mind). After having an introduction to a visual or non-visual experience of the real thing or
thought, we generate a mind map to create a replica of it which generally influenced by a
human bias that draws from our environment, emotions and thinking based on cultural context.
The end product of this whole visual processing of the mind is our creativity or art which come
as a recall of our memory or visualization (top-to-down processing of the human mind) (Criado
and Penedo 1989; Wellman et al. 2001; Rajak 2019b).

Applications and Testability
There is no doubt that rock art is one of the ideal remains of prehistoric life and cultural
expression. Thus, rock art studies can be called one of the direct fragmentary sources of
prehistoric life. The Isko rock shelter (Fig.1) is unique in terms of its rock art iconographic
classification. It bears a total of 423 pictographs; out of this, about 392 depictions (92.6%) are
non-figurative or symbolic. At Isko rock shelter only two colour sheds (red and white) have
been used out of which 41.61% are mono-chrome and 58.19% is bi-chrome. In total, about 90%
of total pictographs are made with dark red pigments (Rajak 2019b; Saha and Rajak 2019).

Fig. 1 3D model of Isko Rock Shelter with measurements, 3D model of rock shelter
processed in D-Stretch plug-in for identification of distribution of rock art (after
Saha and Rajak 2019)
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The total length of the Isko rock shelter is 28.70 m, the height of the southern edge of the rock
shelter is 4.30 m and the height of the northern edge of rock shelter is 5.30 m. The highest part
of this rock shelter is in the centre which is 5.81 m (Saha and Rajak 2019). This non-figurative
or symbolic expression on rock art is a general feature of Eastern Indian rock art sites, which
makes it different from other Indian rock art motifs. Questions arise about the reasons for the
prolific use of symbols in rock art by early humans. Amongst others, the ritualistic purpose
(Rappaport 1999: 31) is also considered.
We might never know the exact meaning of it but still, through cognitive anthropology,
we can interpret some sort of cognitive aspects behind it. Victor Turner argues that symbols
carry a deeper meaning than signs; a symbol may have multiple meanings and made by the
symbol system of the human mind, and it carries hidden meaning about the object that is
capable of being implemented as a real physical object or thoughts (Turner 1975:152).
The high superimposition of pictographs on Isko rock shelter indicates that either it was
used for a long period or it was intensively used in a time bracket. In both cases, it can be said
that it was an important social place for the cultural activity. Now, it should be noted that
expressive activity on social place should be according to a social and cultural structure of
which these symbols were an important part. So, the geometric and non-geometric patterns or
the symbols might have played a significant role in the social and cultural life of prehistoric
people who drew these paintings.
In other words, there is a range of symbolic behaviours concerning which the natives or
indigenous people have fairly systematic intuitions which normally remain understood and
which is difficult to make explicit (Hodder 1982). These symbols can also work without known
meanings and continue in the cultural system as tradition. Further, many indigenous societies
have a range of symbolism but not a known key to it. Among those who have a key to symbols,
many reserve it to a minority while the majority witnesses symbolic activities and even work as
actors in the symbolic or ritualistic activities. A set of symbolic data thus corroborates the
cryptologic view that the interpretation of symbols are the object of specialized knowledge;
sometimes easily accessible and sometimes restricted to experts like shamans and/or initiates;
sometimes forgotten today but had persisted throughout the past (Rappaport 1999; Turner
1967). It has been noticed during the present ethnoarchaeological survey of symbols and nongeometric patterns in rock art and indigenous art that the use some symbols have been
discontinued or if they have continued in indigenous art or belief systems, the present indigenous
communities are unaware of its meaning and just define it as tradition. One thing which we
should notice is that these symbols can survive for a long period within a particular social
system as inherited culture related to folklore or religion.
The maker of a particular figure in a rock shelter is indeed an individual; he/she portrays
society-specific cultural beliefs in his/her creation. Every society is marked by a dichotomy; it
consists of individuals with individual ideas, whose actions may be oriented towards the principles
of existing social structures and values. Cultural material is thus structured according to the
principles of society with some variation brought on by individuality or regional tradition. No
pattern or shape has a pre-assigned meaning; particular meanings are ascribed by individual
cognition that’s influenced by prevailing social and cultural values or traditions. We rely on
similar law-like connections when we take something observed as providing information about
something. As mentioned earlier, rock art or the creation of something is the result of ‘top-todown’ processing, while interpretation requires ‘down-to-up’ processing that’s influenced by
experience. In simple words, we follow only those things which we already know. In this action
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Fig. 2 Women worshipping in Devi-Thân with the concentric secret circular symbol of
Sarnâ-Burhiâ or female goddess of fertility and new life
of creativity, the theory of mind in anthropology (Wellman et al. 2001) plays a role, where a
person thinks or creates something according to another’s mind or known concepts or established
social belief systems. With regard to the Isko rock art, the depiction of a mother giving birth to
a child, vulva and similar kinds of many non-figurative patterns may represent social values,
believes or cults.
In conformity with the social character of symbolic behavior, we should note that the
relationship between Gods or the symbolic form of God and human is thought of as social
behaviour and it is an adaptation from an earlier society (Goode 1951; Hodder 2004). This
characteristic is also noticed in the indigenous groups of Isko village where the Oraon, Birhor
and Munda communities still believe in the presence of sacred symbols and ancestral spirits
who reside in the rock art. The Oraon community believes in sacred symbols, they worship
goddesses as Devi-Mâi or Châlâ-Pâchcho and Sarnâ-Burhiâ (Fig.2) who are symbolized in various
forms like Moon, Concentric circles, Three (Teen-Bahiniya goddess) or Five (Panch-Bahini
goddess) or Seven (Sât-Bahini goddess) concentric rhombi or vulvas (yoni) which represent
female fertility; and sometimes they make three or five or seven lumps or small cones of earth
that represent the breast of the mother-goddess. The pictograph of several concentric circular
motives and simple circular motives are also found in Isko rock shelter which helped us carry
out a comparative study between indigenous belief systems and symbols of goddesses with
circular and rhombus shaped vulva motives in rock art by using a general comparative analogy
which indicates that early people most likely believed in some form of a fertility cult (Fig.3).
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Fig. 3 Rock art and their parallel in Sohrai ethnic art with probable interpretation by
the ethnic community of study area (after Rajak, 2019a; Rajak, 2019b)
The representation of fertility cults in both anthropomorphic and non-figurative forms is
based on belief systems and symbolic behaviour and is noticed across every indigenous group
worldwide. Two non-figurative symbolic pictographs of similar concentric rhombi shaped vulvas
at the Isko rock shelter most likely represent the female sex organ and a belief in a fertility cult
(Fig.4).
This field study included non-participating observation by the researcher and interpretations
of linear and geometric symbols present in rock art created by the Birhor and Munda themselves.
During fieldwork, folklores of ancestors and deities related to these linear patterns were described
by the Bhuliya-Birhor. They shared that these secret linear patterns symbolized spirits of their
ancestors and deities Darha and Banhi (gods of forest and hunting which are also represented
by three red-painted sticks each three feet tall) (Roy 1928). They claim to share an emotional
connect with these symbols that are worshiped before a hunt or any important social occasion
(like marriages and festivals). Those symbols which are found in rock art are also present in the
traditional tattoos of Birhor and Munda communities. Various linear patterns found in
traditional tattoos were described as the symbol of nature and life after death; the three or four
wavy lines indicate the river; an anthropomorphic stick like depiction and three or five vertical
lines symbolise the goddess.
The present study shows that most people who practice any kind of art need a source
(visual or non-visual experience) or factors (emotions or environment) that motivate art. They
can draw only those things that they know or have seen. Art comes from visual memory (top-
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Fig. 4 A. Abstract female vulvas and multiple circles in section F of Isko rock shelter,
B. Digitally enhanced motif in Stretch plug-in
to-down processing of the human mind) and indigenous people follow it as a tradition. We can
draw only those things which are deemed to be important from our individual or social point
of view. Through repetition these visual or non-visual experiences pass from the short-term to
the long-term memory. Motivation is the second important factor influencing cognition of art
where we can draw or make something when encouraged by our emotions or external
environment. In ethnographic studies, it has been observed that the indigenous people make
their traditional patterns only during specific occasions when their internal emotions or beliefs
and external environments like festivals and ceremonies encourage them to create art. An
interview with women from the community showed that they never learned the methods and
symbols of Sohrai and Khovar paintings but they know them from their childhood or after
marriage because their mother or aunts or mother-in-law used to makes these paintings and it
became part of their visual memory and in present, they follow the same tradition. If we use
the general comparative analogy of learning and performance of art then we can say that it
might be possible that the same patterns or symbols were part of visual memories (it has its
source in real-world) of that person who made rock art and he/she used to make rock art
because it was part of his/her cultural scheme over time.
These observations show that symbols are as much a part of our material culture in the
reconstruction of cultural histories. . It would be erroneous to apply generalization when
interpreting symbolism in rock art that, by nature, is dependent on temporal and spatial
contexts. Ethnoarchaeology and cognitive science are currently the only available tools that
may help us understand non-generalized behavioural aspects of symbolism in prehistoric and
present human societies. The archaeology of symbolism has no end truth; it derives from relative
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answers based on facts and evidence of past societies. Further case studies with will give clearer
insights about the art and its continuity in this region.
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Abstract
The occurrence of human and animal figures displaying various kinds of day-to-day activities
like hunting, gathering, pastoral lifestyle etc., are pictographs or petroglyphs or geoglyphs on
the rock surface. Such examples of rock art provide visual representation of a particular place,
particular time, and the authors responsible. Rock art plays a vital role in the study of human
beliefs and practices, especially of prehistoric cultures. Rock art continued during historic times
and is practiced even today by a few communities. It is widely known that rock art was one of
the mediums to communicate and represent an understanding of the surroundings; it also
reflects ritualistic beliefs and ideas of the past populations. Therefore, rock art is an indispensable
source of information in our understanding of some aspects of prehistoric life that is usually
not known from other kinds of prehistoric material evidence.

Introduction
Other than the regions of south-western Europe, Russia, North Africa and Australia; India
is a major region of rock art in the global context and the country is placed as the biggest
centre for rock art in Asia. Indian rock art sites are known for their uniqueness and for its
comprehensive communication (Brooks and Wakankar 1976; Chakravarty and Bednarik 1997).
In magnitude, vividness, and richness this art form offers substantial source material for our
study and perhaps ‘the only consistent record left of the developing human mind’ (Bednarik
2002). A dense rock art concentration is found in the Vindhyan range, the eastern part of India
and in the peninsular region where art is found in the form of pictographs and petroglyphs. In
the global context, India as a whole and Karnataka in particular, as a part are known for a
large number of discoveries and appreciation of prehistoric and protohistoric rock art.
In India, Karnataka has the largest concentration of rock art followed by Madhya Pradesh.
In Karnataka, more than 250 rock art sites have been reported (Fig. 1). Here, an attempt has
been made to present an overview of rock art research in Karnataka on the basis of the
geographical location of rock art zones like river basins, doab, central, coastal and south
Karnataka.
The first reported discovery of rock art in Karnataka, which happened to be the first such
reported occurrence in Southern India, was made by Fawcett at Kappagallu near Ballari in
1892. Robert Bruce Foote (1916) also briefly addressed the Kappagallu rock art pictures in his
book on ‘The Foote Collection of Indian Prehistoric and Protohistoric antiquities, Notes on
their Ages and Distributions’.

The Malaprabha River Basin
Early research on rock art in the Malaprabha Basin began in the last quarter of the 20th
century. Wakankar explored the Badami region in 1976 (Brooks and Wakankar 1976). This
Mohana R. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric Cultural
Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 317-336, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 Distribution of rock art sites in Karnataka (after Mohana and Dalavi 2015)
was followed by investigations by Sundara (1978c, 1994). Yashodhar Mathpal and Neumayer
located painted shelters in Are Gudda and Hire Gudda in the Malaprabha basin in 1978 (IAR
1978-79: 96). Neumayer (1983, 1993, 2013) exclusively carried out a field survey of rock art
sites such as Badami, Hire Gudda, Thimmappa Gudda Aihole, Piklihal, Maski, Mallapura,
and the Benakal forest. Fortunately, despite an interruption in the recent past, there seems to
have been continuity in field research with Tamminal being discovered by Kadapatti (see
Kadapatti and Padigar 2013).
The author’s doctoral research in 2015 on rock art in the Malaprabha river basin showed
that the area is particularly rich, representing many aspects of life from the Upper Palaeolithic
to the Badami-Chalukyan period. The intensive and comprehensive systematic field work
resulted in the discovery of 76 rock shelters/boulders with pictures in 32 rock art sites (Fig. 2).
The subjects of the rock art have been classified into different categories such as human figures,
animals, designs, objects, symbols, flora and deities. In the basin, the total number of figures is
823, depicted on the wall and ceiling of shelters and on cliffs with a huge number of cupules.
Animal figures total 295, human 294, objects 156, designs 63, flora 7, and deities number 7.
There 162 individuals pictures while the rest comprise 42 dyads, 22 triads, 44 clusters, 12 scenes
and 8 panels.
Animal images include wild and domestic animals belonging to about 30 species i.e.,
mammals, reptiles, arthropod, fish, birds and amphibians. These species are again subcategorized; mammals (n=194) include sambar (n=28), spotted deer (n=5), antelope (n=6), wild
boar (n=27), bison (n=8), tigers (n=2), lion (n=1), wild cats (n=2), hyena (n=1), wolfs (n=2), wild
dogs (n=2), dogs (n=5), fox (n=1), goats (n=2), donkeys (n=3), camel (n=1), rhinoceros (n=1),
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Fig. 2 Rock art sites distribution in the Malaprabha Basin
giraffe (n=3), elephants (n=6), cattle (n=77), and horse (n=12); reptiles include tortoises (n=4),
crocodiles (n=2) and serpents (n=5); birds include ostrich (n=1), peacocks (n=3), ducks (n=2)and
crane (n=1); amphibians include frog (n=1); fish of various species (n=7); arthropods include
millipede (n=1) and crab (n=1). Human figures have been divided into various sub-groups:
male, female, ‘Badami style’, ‘S’ shape, stick and nude figures. There are 156 objects with

Fig. 3 Aihole: Rhomboid in bichrome (red-ochre and white)

319

Adaptations Across Antiquity

Fig. 4 Are Gudda: Ancient map and rhomboid pattern overlap the depiction of animals’
visa-versa

Fig. 5 Tatakoti: Rhomboid design in engraving
weapons, shields, swords, musical instruments and ornaments. In the study area, the evidence
is greater in number during the Historical period. It is likely that the designs were used
in connection to some tradition or belief for curing certain diseases especially with regard
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Fig. 6 Chandravati: Rhomboid pattern on the Upper Palaeolithic core
(after Sonawane 1987)
to cattle, and also for curing human mental disorders. Plant depictions are rarely depicted
(Mohana 2015).
Most interesting among the figures depicted is that of a rhombus occurring in both
pictographs as well as engravings. The designs appear to be highly abstract and schematic. In
the Malaprabha basin, rhombi in pictographs are prominently depicted along with other
prehistoric motifs at many sites like Aihole (Fig. 3), Are Gudda (interestingly found oldest map
along with rhomboid pattern) (Fig. 4), Thimmappa Gudda and Hamsanur. At Tatakoti (Fig.
5), an intricately engraved rhomboid design is found in only one shelter (Mohana 2013, 2015,
2016a and b, 2017a, 2018, 2020; Mohana et al. 2015, 2017). The rhomboid-spiral forms are said
to be the result of the earliest attempts of prehistoric people towards schematization (Neumayer
1993). But, rhombus is not found in the eastern and southern parts of Karnataka, and generally
in South India. Rhombus is not common in Indian rock art. It was reported from Chandravati
(Fig. 6) in Rajasthan (Sonawane 1987) and the Vindhyan range (Brooks and Wakankar 1976;
Mathpal 1984.). Thus, it is clear that the depiction of the rhombus is a unique feature in the
basin. The rhombus shape has been reported from Loughcrew in Ireland (Twohig 1981), but
there are only a few such rock-art sites world-wide.

Prehistoric “Badami Style of Human Figures”
The humans are unusually depicted in a distinct style not found elsewhere. This style is
designated as ‘Badami style’ by the author (Mohana 2015, 2019a-b). A typical depiction
comprises a human figure with a beard, eyes, and hair on the head. An elongated torso is the
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Fig. 7 Ranganatha Gudda (Badami): Prehistoric “Badami style of human figures”
most distinct characteristic feature. Also, the eyes are emphasized on the face which is shown
as two round cornea. Other humans are in pairs, usually a male and a female. The most common
figures in the paintings are wild boar, gaur, rhinoceros, etc. along with such human figures.
The figures are found in a few sites at Badami, Ranganatha Gudda (Fig. 7), Hamsanur (Fig. 8)
and Hire Gudda (Fig. 9).

Fig. 8 Hamsanur: Prehistoric “Badami style of human figures” and pregnant wild
pig above the IFRAO scale
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Fig. 9 Hire Gudda: “Badami style of human figures” and wild boar in ‘X-ray’ Pattern

Raichur and Ballari Region
Rock bruisings, unlike pictographs are almost exclusively concentrated in the Raichur
and Ballari regions. But, a number of pictographs are found in the ‘seven hills range’ that lies
between the Raichur and Ballari regions. In these regions, initial investigations began around
1842 in and around Kappagallu by Capt. Newbold though he did not mention about these
pictures (Foote 1916). However, the first reported petroglyphs at Kappagallu seem to have
been made by F. Fawcett in 1892, in the Asiatic Quarterly Review. Foote (1916) also briefly
addressed the Kappagallu rock art in his book ‘The Foote Collection of Indian Prehistoric and
Protohistoric Antiquities, Notes on their Ages and Distributions’. The discovery was made under
the aegis of the Geological Survey of India and drew the attention of archaeologists to further
explore this region. Bilamrayanagudda, belonging to the Neolithic, Iron Age and Early Historic
was noticed by Foote, but, the rock art was recorded by Munn (1934) and Sundara (1985).
After Munn (1934) some sites like Maski and Athanur (Raichur), Balachakra (Yadgiri taluk)
were discovered and reported around the 1940s by Archaeological Survey of Hyderabad former
state and the Geological Survey (ARHAD 1938-39). Sundara and Allchin threw light on rock
art sites like Sivapura, Bilebhavi, Anegundi, Emi Gudda and at Piklihal (facilitated by the
small scale excavation carried out by Dr. P. Sreenivasachar – the Director of Archaeology for
Hyderabad). Here, a number of paintings and bruisings were found in association with Neolithic
evidence (Gordon and Allchin 1955). The major contribution to rock-art studies in the Raichur
region was by Allchin (1954). Excavations began at Piklihal in 1960 by Allchin (1960: 11-21)
and a detailed study of the Maski and Piklihal rock art sites was conducted by Raymond and
Bridget Allchin (1994-95).
Bruisings were found to be executed on the vertical surface of granite boulders. Bruisings
at Billamaraya Gudda, Maski, Kappagallu, and Halakundi are the best example in this regard.
The subject matter of bruisings represented in comparison with paintings is limited. Animals
are depicted more frequently than human figures. Animals like cattle, bison, rally elephant,
tiger, horse and deer have been reported in this region. Along with animal and human figures,
a few geometrical and non-geometrical motifs were also noticed. The predominant theme of
the rock art is the familiar Indian humped cattle (Bos indicus) depicted singly or in groups, and
generally in aspect so the hump is clearly visible.
At Maski, in the granite hillocks are a high number of bruisings on boulders. A cattle is
depicted on a huge boulder which is located in the top of the hillock (Fig. 11). Interestingly, an
unusual cattle is depicted in the same series i.e. the head seems like that of an antelope and the
body likely of humped cattle (Fig. 10); This unusual piece is probably one of the oldest in the
panel and represents a transition between the naturalistic and the mannered styles.
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Fig. 10 Mallayyana Gudda (Maski): Unusual Animal i.e. body like cattle and headcum-horns like an antelope
A bruising depicting an elephant-hunting scene was discovered by the author at Galla
Gudda near Maski. There are five hunters surrounding the elephant with weapons like bows,
arrows and spears. The elephant has been shown with all body parts including trunk, tusk and
genitals prominently observable (Fig. 12).

Fig. 11 Mallayyana Gudda (Maski): Humped cattle with wide horns
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Fig. 12 Gallagudda: Hunting scene of elephant in bruising
In the Ballari region, bruisings of cattle and human figures (Fig. 13) were first discovered
at Kappagallu in Karnataka by Fawcett in 1892. Later, many scholars continued research in
this region (Gordon 1951; Lingannaswamy 2019, 2020).
Rock Art sites reported from Raichur and the adjoining region include Timmalapura,
Nirmanvi, Bailmarched, Rangooli Phadi (Manvi), Kurkundi, Togala Gudda (Attanuru), Sirivara,
Piklihal, Emmigudda, Maladakallu, Gabburu, Watgal, Chikka Hesarur, Anwari, Durgamma

Fig. 13 Kappagallu (Kupgal): Cattle and human figures
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Gudda, Majjige Gundu, Mounappa Gudda, Medikinal, Kotekallu, Aminghada, Emmigudda
(Kallur), Mallayyana Gudda, Galla Gudda, Billamarayana Gudda, Tarakeru Medu, Alkoda,
Hire Gudda (Maski), Hale Anehosuru, Ballari and the adjoining region: the Birappa Rock
Shelter, Rakkasagundu-Kumbaragundu, Tekkalakote, Sanganakallu, Kurugodu, Belagalu,
Sanjeevarayanakote, Metri, Halakundi, Kappagallu, Bairanayakanahalli and Rajapura.

The Tungabhadra River Valley
Initial archaeological investigations began around 1835 by Keis (Taylor 1941), who
discovered the well-known Megalithic site of Hire Benakal. Unfortunately, he did not publish
any account of his discoveries; though it found mention in an article Notes of Cromlechs, Cairns
and other Ancient Scytho-Druidical remains in the Principality of Shorapur in 1852 (see Taylor
1941).
Leonard Munn discovered rock art sites at Hire Benakal in 1915 (Munn 1915, 1934, 1935).
‘On Munn’s death the results of his archaeological researches passed on to Sir Theodore Tasker,
so that this material record would not be lost’ (Gordon and Allchin 1955). Later, Gordon rephotographed Munn’s illustrations and from those enlargements together with Munn’s
manuscript notes, described the illustrations in detail. Gordon and Allchin re-visited the rock
art in the Benakal-Mallapura reserve forest. Later, Sundara (1974) had further noticed nine
new painted rock shelters around the site. He also discovered Anegondi, Chikkarampura,
Naryanapete, Bandi Harllapura, Indurgi, Bilebhavi, Anjanahalli, and Tirumalapura in the ‘seven
hills range’.
Sharanabasappa Kolkara (2010) has thrown new light on the study area. He carried out
research on the rock art of Hampi-Gangavati region for his doctoral thesis in 2002. As a result,
he discovered 76 painted shelters from 17 sites. In 2010, he published a monograph titled
‘Shilayugada Gavichitragalu’ in Kannada. This led to scientific research in the study area.
Morrison and the team conducted excavations at Kadebagilu nearby Anegundi (Morrison et
al. 2015). Other sites in the region include several large mortuary sites – containing linear cairn
megaliths, stone circles, and other features; at least three smaller settlements; and isolated
agricultural and rock art features (Sinopoli 2011). The Archaeological Survey of India excavated
a trial trench in Hire Benakal (IAR 2001-02, 2002-03). Bauer and Trivedi (2013) tried
contextualizing the Megaliths around Hire Benakal by surveying the sites and conducting
surface documentation in the environs.

The Seven Hills Range
On the left bank of the Middle Tungabhadra river valley, which stretches 13 km in a
north-south orientation between Vitalapura-Sanapura, and 23 km in an east-west orientation
between Gangavathi-Budugumpa is the Seven Hills range. The sites are, however, distributed
within 10 sq. km of 1,000 hectares. The sites were found on the left bank to a maximum distance
of 18 km towards the north of the Tungabhadra River.
The subjects of the rock art have been classified into different categories, such as human
figures, animals, designs, objects, flora and deities. The total number of figures are 4075, and
1500 cupules have been recorded. A total of 1312 animals figures (antelopes (n=154); deer (n=45);
branched horns deer (n=14); bear (n=4); bison (n=23); buffalo (n=11); rabbit (n=1); cattle (n=993);
goat (n=38); horse (n=94); elephant (n=15); long necked (n=12); leopard (n=3); tiger (n=7); dog
(n=31); crocodile (n=3); monitor lizard (n=2); tortoise (n=1); serpents (n=10); and unidentified/
indeterminate (n=37)); birds (n=40); human (n=1119); objects (n=283); designs (n=696); flora
(n=30); deity (n=14); and dots (n=383) have been recorded.
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Fig. 14 Yallamma Gudda: Erotic, dancing human figures and cattle
In the Seven Hills range, scenes comprising death ritual, community dance on certain
occasions, war scenes, domestic animals like cattle, dog, goat, buffalo, etc., horse riders, and
other designs were noticed. A unique painted panel of 38 pictures, erotic human figures engaged
in varied customs in many postures, hand in hand, and cattle (Fig. 14) is seen in this region.
Abstract designs and symbols were part of some belief system and customary practices. For
example, certain current practices have their origins hidden in these rock paintings. Interestingly,

Fig. 15 Karikallu Gudda: Six-knot design
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the ‘six knot endless’ design in Karikallu Gudda was reported for the first time in Karnataka
and elsewhere in primitive art (Fig. 15). Earlier, ‘four knot endless’ designs were reported by
Sundara at Naviluthirtha (1996). This particular design is found at a few other sites like
Gudnapura, Chitradurga, Sonda, Holaluru, Gavali and Perchehalli (Sundara 2002, 2014). The
antiquity of this particular symbol goes back to at least the Neolithic or Harappan period.
Among the copper tablets found during the Mohenjo-daro excavations, two have the ‘four
knot endless’ design on the obverse and the Harappan script on the reverse. Another design
comprising many loops is seen at many sites in the Seven Hills range. Both these designs
survive from the Neolithic to the present in the form of the Rangoli as well as in other ritual
motifs.

Central Karnataka
Much has been written on the natural and cultural history and archaeology of Central
Karnataka (Krishna 1931; Wheeler 1948; Lewis 2006). Its cultural history can be traced back to
at least the beginning of the Neolithic period. Excavations and explorations in the vicinity of
the town at Chandravalli in 1928, 1947 and 1978 (Krishna 1931; Wheeler 1948; Sundara 1978a)
have consistently revealed a sequence of three cultures: the Iron Age Megalithic that’s preceded
by the Neolithic culture and succeeded by the early historical, essentially Satavahana culture.
Quite a few Satavahana coins were discovered around the beginning of the last century by
Narasihmachar. The earliest inscription of the Early Kadamba dynasty belonging to the first
king, Mayura Varma (Sharma) was found at this locality. Later, it was the capital of the Nayaka
(Madakari Nayaka family) chieftaincy during the Late and Post Vijayanagara period.
In Central Karnataka, nearly 50 rock art sites are present (Sundara 1978a; Telagavi 2004,
2005; Thippeswammy 2006, 2007, 2012; Mohana 2014, 2015a-b, 2019c). Some other sites
observed are of the Early and Late Historical period.
There is an engraving of a bull (Fig. 16) on a boulder situated between the fifth and sixth
main entrances of the Chitradurga fort on the hill. Bison and buffalo are noticed on a boulder

Fig. 16 Chitradurga Fort: Humped bull in engraving
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and on the fort gates as well as on isolated boulders near the Timmanna Nayaka Lake. Ceramics
of the Neolithic and Iron Age Megalithic period, along with a polished stone axe was also
noticed in the vicinity. Between the ancient sites with Neolithic and Megalithic pottery,
engravings of bull are seen on the southern and northern sides of the hill, respectively near the
Timmanna Nayaka Lake and at Phalgeneshvara on the top of the hill. There are also engravings
of religious symbols such as shivalinga, trishula (trident) and serpent each flanked by imagery
of the sun and moon. Numerous cupules on a boulder near an inscription were observed. East
of the site, within a small distance near the Phalgeneshvara temple two human figures and an
animal within a square with rounded corners and concave sides is engraved on a boulder
partly buried in the cultural debris of the Early Historical period. Considering the style of the
human figures and the overlapping early historic cultural material, the depictions were of a
preceding phase. In Belaghatta and Baggalu Rangavanahalli, the rocks mainly have cupules,
footprints, cattle, human, geometric designs, etc.
In Bhimanagundu, there are all together 253 cupules on three boulders (Fig. 17). The
larger boulder rests on the two smaller boulders that in turn are on the undulating base rock of
a small isolated low-lying hillock that dominates the whole open area of a field,. These boulders
are near the edge of the hillock. The shape of the top boulder is roughly quadrangular. Rubble
pieces are inserted beneath the bottom of the small boulders as if to keep them in position.
These boulders are perhaps due to in situ exfoliation (granitic torso). In recent years, the hillock
is quarried up to the boulders for slabs. On the other side of the boulders, the original rocky
surface is untouched.

Fig. 17 Bhimana Gundu: Number of cupules on granite boulders
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Coastal and Malnad Region
To the north, along the Konkan stretch, significant rock art discoveries have been made in
Goa, such as the 1993 discovery at Pansaimol on the river bank of Kushavati, Kazur, Mauxim,
Kuradi etc. under the guidance of P.P. Shirodkar, and from Sindhudurg and Ratnagiri districts
of Maharashtra (Garge et al. 2018). To the south, rock art discoveries of a similar nature have
been made at Ettukudukka, in Kannur district of Kerala (Kumar and Varman 2019). These
discoveries though spread over a vast area along the Konkan stretch has far reaching importance
and requires extensive documentation and research.
The discovery of petroglyphs by Gururaja Bhat at Basruru in Kundapura Taluk of Udupi
district in the 1970s (Murugeshi 2014) was followed by Sundara’s research at Bole in North
Canara district (Sundara 1994). Vasanth Shetty had noticed engravings at Gavali in Udupi
district and Raghunath noticed at Sonda in North Canara district (Shetty 1983). Continuing
the work in coastal Karnataka, Murugeshi and team were recently able to make significant
discoveries in Buddhana Jeddu in Karkunje of Kundapura Taluk of Udupi district and also at
Mandarti and Subrahmanya (Murugeshi 2014).
In Gavali, on the isolated granite boulder in an open plain field is an engraving of two
bulls standing face to face in aspect (Fig. 18). The legs of the bull to the right forms a loop in the
top corner of the double lined ‘four knot endless’ design that intersects the sides of another
double lined ‘four knot endless’ design. The horns of the bull are depicted in a loop resembling
an umbrella. The design appears to be significantly connected with the protection of cattle
from natural threats. Even today, such practices continue in some part of Central India.

Fig. 18 Gavali: Cattle and Mandala
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Malnad Region
A few sites have been reported at Holaluru, Holehatti, Hole Hasavadi, Harakeri (Sundara
1994, 1996, 2002, 2014) and Mrugavadhe (Devarajaswami 2001) in Shivamogga district and
Krishnapura (Mohana 2019a, 2019c), Pandavara Upparige, Madalu (Supritha 2020),
Kanagondanahalli and Turuvanahalli (Odeyar 2019, 2020) in Chickmagaluru district. All of
these sites are reported to have petroglyphs and no sites with pictographs can be found either
in the coastal or the Malnad region.

Southern Karnataka
Research has been carried out in southern Karnataka in recent years at Sulekal (Mutturaj
1995), Saasalu, Sriramana Halli (Vishwanath 1999), Vedik Nagara (Jayaramayya et al. 2000),
Thimappa Betta (Devarajaswami 2011), Tekal, Ghattavada Mangala (Subrahmanyam 2011),
Parchehalli (Vemagal 2013), Kamanadurga, Indra Betta, Ghappayyana Durga, Kolumegeri
Rampura, Negilala, Budasana Halli, Pattikunta, Bangara Nayakana Betta (Raveesha 2015)
and Bankarasanagundu (Mohana and Rajesh 2016-17). The rock art at these sites does not
predate the Early Historic period. Quarrying and mining is a major threat at most sites of this
region. An intensive survey needs to be carried out in southern Karnataka to identify rock art
sites before they vanish from the landscape.

Discussion
In Karnataka, the Quarterly Journal of the Mythic Society, Itihasa Darsana (Proceedings of
Karnataka Itihasa Academy) and Itihasa Darpana (A peer reviewed quarterly Journal) have
played an important role in bringing forth regular research publications in English and
Kannada. Three monographs are published in Kannada on the rock art of Karnataka i.e.
Karnataka: Pragitihaasa Kalada kale (Prehistoric Art in Karnataka) in 1994 by Sundara,
Shilayugada Gavichithragalu (Prehistoric Cave Paintings) in 2010 by Kolkara, and Karnatakada
Aadima Chitrakale (Early Art of Karnataka) in 2019 by the author.
Rock art is generally being accepted as a natural development of the cognitive capabilities
of Homo Sapiens Sapiens independent of similar developments elsewhere in the world and
depending on the particular ecological, geographical and other natural impediments. In
Karnataka, there are 257 rock art sites have been discovered till date. These occur in the four
major river basins such as the Malaprabha (39), the Krishna (29), the Tungabhadra (82), and
the Vedavathi (Hagari) (73), and in coastal (8) and southern Karnataka (13). Among these, the
Tungabhadra river valley i.e. the Seven Hills range is a major rock art zone. It is also one the
most significance rock art zones in Indian subcontinent in many aspects. For example, the
present study area Seven Hills range is rich in cultural material comparable to Bhimbetka of
Vindhyan range.
The traditional method of dating rock art is based on types of the pictures, style,
superimposition, present condition and associated archaeological remains in the vicinity of
sites; they can be arranged broadly in an acceptable sequence. In these localities, more than
half of the sites belong to the Protohistoric period. Presently, in India, the traditional method of
dating has to be resorted too. Accordingly, an attempt has been made to find out the cultural
contexts of the pictographs and petroglyphs within cultural zones. For instance, in a shelter
there are many pictures probably of different cultural stages ranging from Mesolithic to
Historical. There may be pictures of one particular period also. While dating, these aspects
should be kept in mind. In the case of the former, a picture-wise study has to be made to assign
them to a particular cultural stage. Further, in some shelters many pictures of one stage or of

331

Adaptations Across Antiquity

many stages are found. It can be assumed all the pictures of one stage are created during one
time, and not by one author. The difference in date of those pictures of one stage may not be
very wide. Hence, approximate date holds good.
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Abstract
The current paper deals with the recent explorations carried out in Jatni block of Khurda District
of Odisha in 2019. This area was selected for the present study to understand the nature of
Neolithic-Chalcolithic Settlements of this particular region. A few sites such as Asuradhipa,
Delangadhipa, Bantalamundia, Kabatakili Badamundia/ Badamundia, Dakhina Munda
Munha/ Dakshina Munda Suhaga Mundia, Anlajodi, Trimala/ Naharahuda from this region
are already known. Interestingly, some of these sites are located close to each other (within 1 to
2 km distance). This suggested a pattern of the early settlers in this region and the present
archaeological investigation is an attempt to understand this model. Thus, the current paper
aims to understand the character of the Neolithic-Chalcolithic settlements along with their
locational importance in relation to the landscape. As part of this study, cultural material from
the surface of some sites was observed along with detailed recording of the evidence from the
excavated Neolithic-Chalcolithic site of Suabarei (Puri), Harirajpur (Puri) and Golbai Sasan
(Khurda) situated in the neighbouring region of the study area.
This study is a preliminary attempt to understand the diverse nature of the settlements of early
agricultural communities in this particular part of coastal Odisha along with a consideration of
certain factors that are responsible for the emergence and also factors that may have influenced
these settlements both directly and indirectly. It can also help in understanding the significance
of their locations and settlement strategies in relation to the excavated Protohistoric sites in the
neighbouring regions.

Introduction
The Neolithic past of Odisha was for the first time uncovered, by Thapar at the site of
Kuchai located in Mayurbhanj district of Odisha (IAR 1961-62: 36). Subsequently, numerous
archaeological investigations had been carried out in major River valleys of Odisha in search of
Protohistoric settlements. As far as the coastal plain of Odisha is concerned, it was Sinha (1993,
1997 and 2000) who brought forth archaeological evidence of both the Neolithic and Chalcolithic
for the first time with a small scale excavation at the site of Golbai Sasan (henceforth GBS)
during the 1990s. The excavation had revealed a Neolithic-Chalcolithic tradition continued till
the Early Iron age and the Early Historic period, with the only radiocarbon date from the early
horizon of the Chalcolithic level that goes back to around 2100 BCE (PRL 1637: 4100 ± 100
BP). Consequently, archaeological evidence of Neolithic-Chalcolithic cultures in coastal Odisha
Moharana et al. 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 337-365, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7

337

Adaptations Across Antiquity

gradually gathered information, especially about their lifestyle, tools and technology, food
habits, environment in which they lived, etc. The beginning of the 20th century witnessed
numerous excavations at sites like GBS (Sinha 1993, 1997 and 2000; Mohanty et al. 2012),
Ostapur (personal communication Prof. R.K. Mohanty), Suabarei (Patnaik 2016), Harirajpur
(Basa et al. 2014), Deltihuda (Acharya et al. 2017), Kankaikuda (IAR 2018-2019) and
Bharatihuda (Singha 2018). Similarly, explorations in the coastal plains of Odisha by Behera
(2013a and 2013b), Prof. R. K. Mohanty, Prof. P. P. Joglekar, Dr. S. A. Vaidya, have brought
numerous Neolithic-Chalcolithic settlements to light. Furthermore, both archaeobotanical and
archaeozoological researches from the site of GBS and Gopalpur (Kar et al. 1998; Kar 2000;
Harvey et al. 2006; Kingwell-Banham et al. 2018), Suabarei (Joglekar and Patnaik 2016; Naik
et al. 2019) and Deltihuda (Kingwell-Banham et al. 2021) are worth noting, helped understand
the source of procuring food products (both wild and domesticated variety) and food habits,
knowledge of seasons and seasonally available food resources, and other activities like hunting,
fishing, etc during the Neolithic-Chalcolithic period in the coastal regions of Odisha.

Study Area and Previous Research
The study area covers the tehsil of Jatni. The tehsil headquarters is 20 km towards the
south from the district headquarters at Khurda of the neighboring Khurda district. It is the
bordering region of the district Khurda which is surrounded by tehsil Khurda to the west,
Bhubaneswar to the east and districts Puri to the south and Cuttack to the north (Fig.1).
The coastal regions of Odisha have cultural antiquities right from the advent of early
farmers, whose presence has been encountered from the above cited excavated sites. The study

Fig. 1 Map showing the study area
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Fig. 2 Modified after DRM Map of Khurda District 2012, Geological Survey of India
region comes under the middle coastal plains and also is a part of the Mahanadi Delta (Sinha
1999). The tributaries of the major river systems provide the delta with an ideal environment
for summer crops as well as the short duration winter crops (Mohanty et al. 2012: 154). The
study area comes under laterite sub-regions, is mostly covered by lateritic outcrops along with
patches of alluvial tract i.e. the rice fields that have been settled (Sinha 1999: 12). The district of
Khurda can be divided into two distinct sub-regions viz. Deltaic Alluvium: covers the region of
Balianta, Balipatan and Chilika; Lateritic sub-regions: covers the regions of Jatni, Bolgarh,
Khurda, Tangi, Banpur, Begunia and Bhubaneswar (Datt 2016). Laterite/ latisol (in situ),
residual soil and alluvium, sandstone shale, quartz vein and graphite schist/ gneiss etc (Fig.2)
are found in the study region. The study area is drained by River Daya (a branch of Kuakhai
River that starts at Saradeipur), Mandakini, Gangua Nala, Rajua Nala, etc. Considering its
physiography, the study area is covered by ridges/hills with intervening broad undulating
plains and plantation surfaces (Pediments/ Pedeplains/ Peneplains). The former one can be
seen towards the north of the study area (i.e. the region close to Cuttack district) whereas the
later one is present in the rest of the tehsil of Jatni (District Resource Map 2012). The southern
part of the tehsil (around 45% towards northwest) consists of older alluvium and laterite, silt,
sand, etc. The coastal regions of Odisha experience a tropical savanna type of climate and
comes under the sub-humid category (Singh 1971), which exhibits a hot tropical climate
characterized by dry winter, hot summer, high humidity and moderate annual rainfall. The
interior districts experience tropical arid savanna type climate with winter drought (Singh
1971; Sinha 1999; Datt 2016). The forest cover of this region consists of forests such as- fresh
water, swamps, river forests (Sinha 1999: 79) and scrub wood lands or discontinuous thorny
thick bushes, and such forest covers are available in and around Jatni such as - Chandaka
Reserve Forest, Ratanpur Protected Forest, Barunei Reserve Forest, etc.
As mentioned previously, archaeological investigations over the last 20 years have collected
information on about 30-40 Neolithic and Chalcolithic sites in different parts of coastal Odisha
especially from the river valleys of Mahanadi, Prachi, Daya and Mandakini. However, research
on the ceramic assemblage of Neolithic and Chalcolithic cultures of coastal Odisha is very
limited apart from a few attempts. Ceramics from the Chalcolithic period at GBS were studied,
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while lower levels of GBS remained unstudied in Sinha’s work (1997). The ware-wise classification
and categorization carried out in that work is unclear. Later, Mishra’s (2012) work was confined
to contextualizing Black and Red Ware that appears in different cultural contexts in Odisha. A
systematic and detailed study on the ceramic assemblage of the Neolithic and Chalcolithic
culture is not yet available, neither of GBS nor of the other excavated sites of above mentioned
culture in coastal Odisha. The absence of detailed studies on the ceramic assemblage of the
Neolithic-Chalcolithic sites has hampered a comparative study of the ceramic assemblage of
Neolithic-Chalcolithic sites present in Khurda district and its surrounding regions in particular.
The Neolithic culture in eastern India has a diverse nature as it emerged at different points
of time and at different places. The radio carbon dates from excavated Neolithic sites suggests
that the time bracket for eastern India is the middle of the third millennium BCE to the beginning
of Historical period (Datta and Sanyal 2013). Moreover, the excavated site of Kuchai has yielded
evidence of some structural remains but details of ceramics are lacking, same is the case at
GBS (in Khurda District of Odisha), which had provided evidence of a Neolithic culture along
with polished stone tools, floor levels with post holes and cord impressed wares and bone tools
though the lower level of the site is yet to be studied. As mentioned above, Odisha does furnish
two traditions of Neolithic culture i.e. wetland tradition and upland tradition (Harvey et al.
2006; Kingwell-Banham et al. 2018). Typical/pure Neolithic sites in the upland regions are
present in considerable numbers, while such sites in the coastal region are yet to be identified,
as all sites in this region also have Chalcolithic elements. Neolithic and Chalcolithic cultures in
eastern India have been considered as early farming communities with certain differences in
them. Thus, these Neolithic and Chalcolithic cultures have been categorised under four groups
by Datta and Sanyal (2013) viz. 1. Pure Neolithic 2. Neolithic with Chalcolithic elements 3.
Chalcolithic with Neolithic elements 4. Pure Chalcolithic. The issue of their co-existence can be
seen at excavated sites in the coastal regions of Odisha: Neolithic with Chalcolithic elements at
Golbai Sasan, Suabarei; single cultural site i.e. Chalcolithic period at Harirajpur, Deltihuda,
Suabarei, Bhartihuda. The sites in the coastal region of Odisha have always yielded cultural
material from both Neolithic and Chalcolithic phases, and identifying a clear cut distinction in
these two horizons has not yet been possible.
Furthermore, dividing a cultural phase solely on the basis of the presence or absence of
copper at any archaeological site especially in this region is farfetched. Re-excavations at GBS
(Mohanty et al. 2012) did not yield any evidence of copper from the level which was previously
labelled as the Chalcolithic on the basis of the evidence of copper (Sinha 1993). Another example
that can be cited here is from the site of Harirajpur Banga in Puri district of Odisha (Basa et al.
2014). At this site, the evidence of a burial with skeletal remains along with a copper bead was
identified as the Chalcolithic horizon, while the deposits below the skeletal remains were
considered as Neolithic. Material remains such as handmade Cord Impressed ware, ground
and polished stone tools and a few microliths were found below the skeletal remains, but to
classify it as Neolithic only on this basis seems to be farfetched. To define a culture, a lot of
parameters need to be considered, such as lifestyle, housing structures, and activities to support
subsistence, tools and technology, art and craft, strategies governing settlement pattern and
systems, etc. Hence, it is still unclear if the burial and deposit below the burial should be classified
as different entities or just a variation in the Chalcolithic phase. These types of questions need
to be addressed.
Considering the material culture of the Neolithic and Chalcolithic cultures, a continuation
of elements of the earlier culture in the succeeding one, and some elements of the succeeding
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culture in the preceding culture can be seen. This kind of evidence has been noticed at GBS.
For instance, ground and polished stone tools are found from both the levels in the stratigraphy,
no identical changes can be seen in house structures, as well as in the ceramics apart from the
introduction of new types of wares. Since continuity was observed it is appropriate to term it as
a Neolithic-Chalcolithic Culture instead of two separate identities.
Though the presence of Neolithic and Chalcolithic communities in the coastal regions of
Odisha is known, little is known about their settlements, settlement strategies, and their activities
over the landscape. The present paper intends to present some observations on the cultural
chronology of these Neolithic-Chalcolithic settlements, strategies behind every settlement, and
other activities over the landscape in conjunction with the archaeological evidence gathered
from the excavated sites mentioned earlier. Since these sites are situated within an area having
a 20-30 km radius, the data collected from the excavated contexts was considered to understand
the archaeological settlements located in the study area and neighbouring regions.

The Material, Method and Objectives
The methodologies adopted for this research include a review of published material, maps
to understand both explored and excavated sites in the study area. Field visits incorporated
village to village surveys that aimed to locate archaeological sites, document the stratigraphy
and cultural remains scattered over the surface of these sites. Toposheets, DRM (District Resource
Map), Soil Map, etc. have been used to understand the distribution of sites keeping in view
basic requirements viz. food, water, shelter and raw material sources. The sites were plotted
using Digital Elevation Model along with archaeological finds from both, the present survey
and excavated Neolithic-Chalcolithic sites in the neighbouring region of the study area.
Topographic and physiographic information of the surrounding landscapes also have been
emphasised to gauge the regional pattern of the settlements as well as the factors responsible
for the emergence of these early agricultural communities.
Another aspect was the comparative study of the ceramics of the Neolithic-Chalcolithic
period. The ceramic assemblages of GBS were considered as a base, and ceramics from the
surface of other sites in the study area were compared by using the Ware and Variety method
(Shirvalkar (2013: 26). Ceramics recovered from layer 32 to 9 (covers squares I, F and E,
respectively) at GBS have been preferred as index material. Square I is the lower most operation
area (which has gone up to the natural soil), square F is above square I and square E is the
uppermost square of the Neolithic and Chalcolithic levels at GBS (Table 1 and Fig.3). A total of
274 specimens from the Neolithic-Chalcolithic level at GBS have been selected for classification
and comparative study (Table 1). The ceramic assemblage of GBS has been categorised into 5
basic types of Wares, namely- 1. Red Ware; 2. Grey Ware; 3. Black and Red Ware; 4. Mat
Impressed Ware; and 5. Cord Impressed Ware. These basic wares have been classified into
certain varieties on the basis of surface treatment and fabric colour due to firing (Table 2). All
the varieties have been further classified on the basis of additional parameters, such as- Shape;
Fabric: ranges from fine to coarse; Thickness: ranges from thick to thin; Firing: ranges from
well to ill fired; Technique of making: ranges from handmade to fast wheel made. Here, an
attempt is made to study the ceramic assemblage of the Neolithic-Chalcolithic culture in the
study area to understand the elements of this culture along with the periodical advancement in
ceramic manufacturing technology, clay quality, introduction of new types of ceramics at GBS
and other sites in the vicinity. This will help in proposing a cultural chronology of the NeolithicChalcolithic sites located in the study area on the basis of published radio carbon dates of
excavated sites and a comparative analysis of the ceramics.
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Layer
32
31
30
29
28
27 & 26
22 & 21
20
19
18
17, 16 & 15
14 & 13
12
11, 10 & 9

Square
I
I
I
I
I
I
I
F
F
E
E
E
E
E

Sherd No.
01 to 18
19 to 44
45 to 56
57 to 71
72 to 106
107 to 137
138 to 148
151 to 159
160 to 172
173 to 180
181 to 185
186 to 216
217 to 267
268 to 274

Locus
19, 18
17
16, 14, 12
10, 9
8, 7
6, 5
2
4, 3
2
9
8
7, 6
5, 4, 3
2

Table 1 List of total specimens/ sherd numbers, associated layers and squares
The results from this small area have been presented in three segments as follows: 1. the
result of the recent survey in the study area, 2. a comparative study of the ceramics from the

Fig.3 Photograph of the excavated stepped trenches/ squares at the site of Golbai Sasan
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Neolithic and Chalcolithic levels at GBS with the ceramics documented from the surface of the
Neolithic-Chalcolithic settlements located elsewhere in the study area, 3. an overview of the
settlements of these Neolithic-Chalcolithic Cultures followed by a brief discussion and concluding
remarks.
Red ware

Untreated
Red wash

Basic Type of Wares
Grey/ Black Ware
Black and Mat
Red Ware Impressed
Ware
Untreated
Untreated
Black Slipped
Unburnished
Black Slipped
Burnished

Cord
Impressed
Ware
Untreated
Red Wash

Red Slipped
Unburnished
Red Slipped Burnished
Perforated Untreated Perforated
Untreated
Red Wash
Black Slipped
Unburnished

Table 2 Classification of ceramic assemblage of Golbai Sasan (GBS)
Though there are both painted and unpainted sub-variety in Red Slipped Burnished and
Unburnished variety of Red Ware but the authors have not separated as only a few painted
sherds are present in the assemblage. Similarly perforated sub-variety of Red Ware/Red
Slipped Unburnished variety in the assemblage is also in limited quantities, so those also
have not been separated for the convenience of present study.

Exploration in the Study Area
The survey covered the area of the Jatni block and its boundaries that border the Puri and
Cuttack districts. During the course of the field visit, a total of 11 sites were visited, among
which one site was newly discovered (Table 3, Fig.4). The cultural remains were sampled

Fig. 4 Contour and Digital Elevation Model map of the study area and its adjoining
areas along with Neolithic-Chalcolithic settlements
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Bada
Mundia

Bantalamundia

4

Asura
Dhipa

2

3

Anlajodi/
Anlajhari

1

Sl. Name of
No. the site

20° 12’15.98" N
85° 40' 47.80" E

20° 10' 49.27" N
85° 43' 49.89" E

20° 2’44.54"N
85°33’55.61"E

20° 05' 38.31" N
85° 38' 30.65" E

Geocoordinates

Khurda,
Jatni

Khurda,
Jatni

Khurda,
Jatni

Puri,
Kanasa

District,
Block/
Tehsil

Gangapada

Chhanaghara

Narangada

Gadasanapur

Grampachayat
(G.P.)

Gangapada

Kusumati

Kanchilo

Anlajodi

Village

to the southeast

to the southeast

to the east of
the village

to the south
of the village

Location of
the site in
the village

On the right
bank of
GanguaNallah
(1km to 1.5km
to the south of
the site)

On the left bank
of Gangua
Nallah (1.5km
to 2km to the
east of the site)

On the left bank
of Rajua Nallah
(500m to the
east of the site)

On the left bank
of River Daya
(3 km to the
east of the site)

On the right
bank of a
small stream
of Rajua Nallah
(500 m to the
west of the site)

Nearest
Water
body

33,304.52 sq. m

Area Covered
by the sites

17,561.96 sq. m

27,856.45 sq.m

Celts, Adzes,
12,357.33 sq. m
Polisher/
polishing
platforms
(Stones
having
polished
surfaces),
Pestle and a
molar teeth
of Hippopotamus

Antiquities

3

3

2.5

4.5 to 5

Thickness
of Cultural
Deposit
(m)

NeolithicChalcolithic,
Chalcolithic,
Early Historic

Chalcolithic, Early
Historic, Medieval

NeolithicChalcolithic,
Chalcolithic

NeolithicChalcolithic,
Chalcolithic, Early
Historic, Medieval

Time Period (on
the basis of
collected
materials from
the surface)
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20° 3’33.52"N

85°33’56.84"E

DelangaDhipa

Padana

Huda

8

20° 07' 19.72" N
85° 39' 41.50" E

20°12’31.48"N
85°42’54.15"E

85° 43' 55.64"E

ghara

DakhinaMundaMuhan

20o 11' 03.80"N

Chhana-

7

6

5

Khurda,
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Jatni

Khurda,

Khurda,
Jatni

Khurda,
Jatni

Jatni

Kanapur

Haripur

Janla

Chhanaghara

Chhana-

chhatra

Pani-

Aragul

DakhinaMundaMuhan

ghara

of the village

to the east

to the south
-west

to the south
-west of the
village

of the village

to the east

Chalcolithic
period found but
the earlier

(1km to the
west of the site)

as Chalcolithic),
Early Historic,
Medieval

surveyor has
reported the site

affinity with

RajuaNallah

Chalcolithic

NeolithicChalcolithic,
Chalcolithic,
Iron Age/
Early Historic

materials having

2

3

Chalcolithic,
Medieval

Chalcolithic

stream of

21,399.71 sq. m

27,458. 97 sq. m

3.5

3

(no cultural

Broken Ring
stone,
Broken
Adze,
Bone Point

29,630.86 sq.m

78,442.57 sq.m

bank of a

On the right

On the right
bank of a stream
of RajuaNallah
(around 2.5km
to the southwest of the site)

On the right
bank of
GanguaNallah
(2km to the
south of the site)

east of the site)

500m to the

than 400m to

Nallah (less

bank of Gangua

On the left

On the left bank
of a stream of
the Gangua
Nallah (1km to
1.5km to the
east of the site)
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PitapalliMundia

Trimala/
Nahara
Huda

10

11

Khurda,
Jatni

Khurda,
Jatni

Khurda,
Jatni

Benapanjari

Gangapada

Benapanjari

Trimal

Pitapalli

Nandapur

to the southwest

to the southeast

to the north
of the village

On the left
bank of River
Daya (800m to
900m to the
east of the site)

On the right
bank of
GanguaNallah
(200m to 300m
to the south of
the site)

On the right
bank of
GanguaNallah
(2km to 3km to
the south of the
site)

Fluted core

19,765.55 sq. m

20,475 sq. m

16,524.00 sq. m

3.5

2

2

Table 3 Table showing archaeological sites, their locations along with surrounding areas and findings from the surface

20° 05' 17.47" N
85°39' 32.57" E

20° 11’45.43" N
85° 39' 59.53" E

Pandiabili/ 20°12’46.17"N
Pandia85°45’0.47"E
PadaMundia

9

NeolithicChalcolithic,
Chalcolithic,
Medieval

Chalcolithic,
Iron Age,
Medieval

Chalcolithic,
Medieval

Adaptations Across Antiquity

346

Moharana et al.

randomly from the surface of the sites as most of the mounds are covered by trees and thorny
bushes that hampered systematic sampling. The remains of ground and polished stone tools
like celts, adzes, worked stone fragments, bone points, ring stones, as well as fossilised teeth of
a Hippopotamus sp., were found. This fossilised tooth is certainly pointing towards presence of
Pleistocene deposits (for details refer Joglekar et al. in this monograph). The stones used for
grinding polishing purposes are documented from the sites along with ceramics (Figs. 5 to 12).

Fig. 5 Polished stone artefacts from Asura
Dhipa (A) and (B) Fragment of
polished adze, (C) Broken adze and
(D) Fragment of a saddle

Fig. 6 Artefacts from Delanga Dhipa (A)
Broken bone point, (B) Fragment of
a ring stone and (C) Fragment of a
polished adze

Fig. 7 Fragments of fossilized pre-molar teeth of Hippopotamus from Asura Dhipa
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Fig. 8 Fragment of worked stone of chert from
Pandiabili/ Pandipada Mundia
(scale 2 cm)

Fig. 9 Faunal Remains from (A) the site
of Trimala, (B) the site of Anlajodi
and (C) the site of Asura Dhipa

Fig.10 Exposed section of Delanga Dhipa (1) Semi-compact soil contains granules of
laterite, sand, ceramics and roots of vegetation, (2) Ashy patch contains soil and
ash, (3) Semi-compact soil contains fragments of ceramics, ash, soil, burnt clay
etc., (4) Ashy patch contains only whitish ash, (5) Laterite floor, (6) Yellowish
compact soil, (7) Semi-compact soil contains granules of laterite, sand, ceramics
and (8) Semi-compact soil
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Fig. 11 Exposed section of Asura Dhipa (1) Soil mixed with laterite granules, ceramics,
sand, clay, roots of vegetation, (2) Soil contains laterite granules and ceramics, (3)
Laterite floor, (4) Yellow compact clay (rammed earth), (5) Laterite floor, (6) Yellow
compact clay (rammed earth) and (7) Compact soil mixed with laterite granules

Fig. 12 General view of the site of Anlajodi
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Comparative Study of Ceramics
The ceramics assemblage from the Neolithic and Chalcolithic level of GBS, and from the
Neolithic-Chalcolithic sites located in the study area consists of similar wares as well as varieties
(Table 2). Globular pot (with constricted, medium, long neck), bowl (with carination, plain,
straight sides, convex sides), basin, dish, plate, Surai, knob of lid (in rounded, pinched tip with
wavy pattern) are commonly found at GBS (Fig.13 and 14) as well as from the sites located in
the study area, a few new forms of shapes are also found at other sites (Fig. 15).

Fig. 13 Commonly found ceramic shapes in the assemblage of Golbai Sasan
Decorative elements such as- band of slanting squared designs; rows of dotted designs,
and band of oblique patterned designs; group of wavy lines; bands of grooves; nail like
impressions over appliqué; jali pattern of diamond shapes; oblique patterned and triangular
incisions; rope like and leaf like incisions; dotted incisions are found from GBS (Fig. 16). Such
incised designs are also present at the sites of Trimala, Anlajodi and Asura Dhipa. During the
visit to the site of Padanahuda and Pitapali Mundia, traces of cultural material were rarely
found as these mounds are covered with dense vegetation. A few fragments of Chalcolithic
ceramics were found from Pitapali Mundia and Padana Huda. The Chalcolithic element is in
its surface treatment that is found from the upper level of square E at GBS, but shapes differ.
Thus, it is unreasonable to discuss in detail the cultural sequence at these sites. Yet looking at
the meagre but important evidence and considering the location and nature of the sites it can
be suggested that these were once early village farming settlements.
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Fig. 14 Varieties of knobs found in the assemblage of Golbai Sasan

Fig. 15 Photographs of some of the ceramics documented from the surface of (A)
Anlajodi, (B) Trimala, (C) Delanga Dhipa (D) Bada Mundia and (E) Bantala
Mundia
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Fig. 16 Incised designs from Golbai Sasan
The study of the ceramic assemblage of GBS gave some useful insights. It highlighted
that certain forms of shapes are commonly found and continue along with some newly
introduced forms of those common shapes with some different shapes that will be introduced
a little later e.g., Surais (of burnished variety), Pedestals, and constricted necked carinated
Handi with corrugation in the interior portion (for details refer Moharana 2019; Moharana et
al. 2019).
An indication of the gradual development in manufacturing technology can be seen
through the presence of a higher percentage of ill-fired specimens in the lower level of square I
up to the upper level of square I (layer 29), and a gradual increase in the percentage of specimens
of medium fired in the upper levels i.e. square F and E (layer 20 to 09). The confinement of
certain types of ware e.g., Mat Impressed Ware and Perforated Varieties of both Red and Gray/
Black Ware only to the lower level of square I at GBS also suggests a similar pattern (Fig.17).
This kind of advancement in ceramic manufacturing technology can be seen through the
introduction of new types of ware i.e. BRW in square E at GBS in considerable quantity (Fig.18)
and also distinctly visible in case of Cord Impressed Ware (Moharana et al. 2019) (Fig.19).
Evidence of improvement in clay quality at a later stage i.e. during Chalcolithic period also can
be seen through the presence of specimens of well levigated clay only in the upper levels of
square E (layers 18 to 9) at GBS. In addition, experimentation over inverted firing can be seen
in form of improper inverted firing in some of the Red Slipped Burnished varieties of Red Ware
in square F and the lower levels of square E at GBS. Changes in technology in the case of Cord
Impressed Ware can also be seen in the assemblage. Most of the newly introduced forms of
different shapes along with improvements in firing technology and the introduction of new
types of wares can be seen in squares F and E mostly. Through an analysis, it seems that
gradual changes in the pottery manufacturing technology and the introduction of new shapes
tool place during the Chalcolithic phase especially in squares F and E at GBS.
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Fig. 17 Body sherds of Perforated Ware from Golbai Sasan

Fig. 18 Black-and-Red Ware from Golbai Sasan
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Fig. 19 Body sherds of cord impressed wares from Golbai Sasan
Previously published radiocarbon dates of the Chalcolithic culture was 2100 BCE (Sinha
1993, 2000) which corresponds to the upper levels of square I (i.e. layer 28 up to layer 20) of the
excavation conducted by Mohanty et al. (2012), and the date that has been obtained from
archaeobotanical samples retrieved from a small section scraping by Harvey et al. (2006) ranges
around 1200-1300 BCE which corresponds to the upper levels of square E and square D of the
recent excavations (Mohanty et al. 2012). Thus, the upper levels of square E i.e. layers 9, 10 and
11 can be dated to around 1300 BCE. The dates provided by Sinha (1993, 2000) for the early
levels of the Chalcolithic period corresponds to the upper layers of square I from the latest
excavations which is the phase of shift in technology, and it can be dated to about first half of
the second millennium BCE. The lower levels of Square I can be dated beyond 2100 BCE.
Considering the date assigned by Harvey et al. (2006) to the upper level of square E of the
latest excavations, and confinement of a considerable quantity of Black-and-Red ware in square
E, this horizon can be dated to the late phase of the Chalcolithic culture which is placed
somewhere around the middle of the 2nd millennium BCE.
A comparative study of the ceramics of the Neolithic-Chalcolithic sites in coastal Odisha is
essential to understand commonality among them. The necessity of such studies on primary
data i.e. surface collection has been understood while trying to understand the time span of the
Neolithic-Chalcolithic settlements situated in the current study area. With this aim, the ceramics
from the sites located in Jatni block have been compared with the ceramics of GBS. This
comparative analysis has been done by matching the drawings of the forms of different shapes
from the sites in the study area with the drawings of GBS individually (see Table 4 and Fig. 20
and 21). Since most of the specimens were not in an ideal condition, a comparative study with
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morphological parameters was possible only in a few cases. Due to such conditions, forms of
shapes have been taken into consideration (see Moharana 2019).
Name of Ware and Shapes Matching Sherd Number of
the Site varieties
respective shapes from Golbai
(collected
Sasan
materials
from the
surface)
Bantala Red Ware: Globular 8- Present in Red Slipped Burnished
Mundia Res
Pot
variety of Red Ware
Slipped
224- Present in Red Wash variety of
UnRed Ware
burnished
243- Present in Red Slipped Burnished
variety of Red Ware with incisions on
the top of the rim; the explored one
does not have incisions
245- Present in Red Slipped
Burnished variety of Red Ware; the
explored one is big in size
Basin
161- Present in Red Slipped
Unburnished variety of Red Ware; the
explored one is big in size
228- Present in Red Wash variety of
Red Ware; the explored one is big
in size
Dish
34-Present in Red Slipped Burnished
variety of Red Ware
74- Present in Untreated variety of
Red Ware
Carinat- 187- Present in Red Wash variety of
ed Bowl Red Ware; the explored one is big
/ Katora in size
216- Present in Black and Red Ware
Red Ware: Globular 202- Present in Black Slipped
Red
Pot
Burnished variety of Grey/ Black
Slipped
Ware
Burnished Bowl
16- Present in Red Slipped
Grey/
Unburnished variety of Red Ware;
Black
the explored one is big in size
Ware:
Black
Slipped
Burnished
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Layer Square

32

I

12

E

12

E

12

E

19

F

12

E

31

I

28

I

13, 14

E

13, 14
13, 14

E
E

32

I
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Trimala/
Naharahuda

Red Ware: Globular 101- Present in Black Slipped
Untreated Pot
Burnished variety of Grey/ Black Ware
Basin
Red ware: Basin
Red
Slipped
Unburnished
Bowl

121- Present in Red Slipped Burnished
variety of Red Ware
65- Present in Red Slipped Burnished
variety of Red Ware

248- Present in Red Slipped Burnished
variety of Red Ware
Red Ware: Globular 114- Present in Red Slipped Burnished
Red
Pot
variety of Red Ware
Slipped
199- Present in Red Slipped Burnished
Burnished
variety of Red Ware; the explored one
has slanting incisions on the top of
the rim
Basin
162- Present in Red Slipped
Unburnished variety of Red Ware
258- Present in Black and Red Ware
Dish
74- Present in Untreated variety of
Red Ware
Bowl
139- Present in Red Slipped
Unburnished variety of Red Ware
152- Present in Red Slipped
Unburnished variety of Red Ware
216- Present in Black and Red Ware
Grey/
Globular 76- Present in Red Wash variety of
Black
Pot
Red Ware
ware:
Surai
202- Present in Red Slipped Burnished
Untreated
variety of Red Ware
Grey/
Basin
157- Present in Red Slipped Burnished
Black
variety
ware:
Black
Slipped
Burnished

28

I

26, 27

I

29

I

12

E

26, 27

I

13, 14

E

19

F

12
28

E
I

21, 22

I

20

F

13, 14
28

E
I

13, 14

E

20

F

Table 4 Specimens of Golbai Sasan that are found from the sites of BantalaMundia and
Trimala/ Naharahuda (for more information see Chapter 4 in Moharana 2019)
Similar types of ceramics found in lower levels of Square I (layers 32, 31, 30) to Square F
(layers 20 and 19) and E (layers 18 to 09) at GBS are also found at the sites of Asura Dhipa,
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Fig. 20 Drawings of the specimens from Golbai Sasan that are found from the NeolithicChalcolithic sites located in the study area
Anlajodi, Bantala Mundia in the study area, which suggests that the earliest occupation of
these sites might go beyond the 2nd millennium BCE. Similarly, specimens from the upper
levels of square I (layer 28, 27 and 26), Square E and Square F of GBS are found at the sites of
Badamundia, Chhana-ghara, Dakhinamunda Muhan, Delanga Dhipa, Pandiabili, Trimala
suggests that the earliest occupation of these sites had taken place somewhere during first half
of the 2nd millennium BCE. In addition to this, ceramics of the post-Chalcolithic period at the
sites in the study area such as - Trimala, Anlajodi, Padanahuda, Pitapali Mundia indicate
occupation of these sites during the post-Chalcolithic period. It must be noted that the present
study largely consists of ceramics documented from the surface and exposed sections of these
sites, thus some early phase pottery might be still buried underneath which can be investigated
only through systematic excavations.

Understanding Neolithic-Chalcolithic Settlements and Lifeways
Environment and physiography of every region plays a significant role in determining
the cultural matrix of that particular region, which is inherited from its people, natural resources,
climatic conditions, communication, etc. Strategies behind every settlement and knowledge
about a suitable location for habitation narrates the ecological and geographical factors along
with terrain, water, soil, resources for subsistence and other settlements across the landscape.
The early farming communities of the Neolithic-Chalcolithic period in the study area preferred
those areas where permanent cultivable land, food and water resource were available.
These Neolithic-Chalcolithic settlements are broadly rural in nature and are regularly
spaced. These localities are mostly circular or oval, and are surrounded by vast stretches of
arable land and hilly terrain nearby. The houses are either circular or semi-circular, made of
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Fig. 21 Drawings of the specimens from Golbai Sasan that are found from the NeolithicChalcolithic sites located in the study area
mud and sand, which are available locally, with post-holes around it to support the super
structure. Such dwellings are evident from the excavated sites of GBS (Sinha 1997, 1999 and
2000), Harirajpur (Basa et al. 2014), and Suabarei (Patnaik 2016). Sometimes lateritic pellets
and soil for flooring purpose were used; such instances have been documented from the above
mentioned excavated sites located in the bordering region of the study area. Adding to this,
mud floors along with the use of lateritic soil above rammed earth along with the evidence of
hearth have been documented in the exposed sections that were available from the sites of
Banatala Mundia, Asura Dhipa, Delanga Dhipa. Interestingly, these settlements are located
within a maximum distance of 7 km (e.g., Bantala Mundia - Bada Mundia or Bantala Mundia–
Chhanaghara) and minimum distance of 300-400 m (e.g., Badamundia and Chhhanaghara).
Certain factors govern settlements directly and indirectly which are reflected in their
locations, pattern of settlements, site distribution, etc. These agricultural communities preferred
to settle on naturally elevated areas (mostly on the verge of lateritic outcrops) which can protect
their settlements from frequent floods. The advantages of such locations are as follows: it is
open to the vast alluvial tract; local natural resources can be exploited easily, and protection of
the settlements from floods. Furthermore, they are located close to the laterite outcrops where
small ridges of hillocks are there which are generally forested and are rich in forest resources
such as wild animals and wild food products (that are available both seasonally and throughout
the year as well), building materials for constructing shelter, etc. Since these laterite outcrops
are forested, it could be one reason behind not preferring the laterite out-crops itself. Another
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reason could be the difficulty in digging laterites for constructing shelters due to the absence of
heavy metal technologies and mechanisms. Also, these outcrops are extremely humid and hot
during summer in comparison to the alluvial tracts. Presently, the distance from the laterite
outcrops is almost 100 m from their settlements except two sites such as- Delanga Dhipa and
Pandiabili/Pandiapada Mundia. Considering the topography of the region, these naturally
elevated lands are present where the alluvial tract joins the laterite outcrop and follows a gradual
slope towards the banks of River Daya. Furthermore, this region receives high rainfall during
the monsoons. As a result, both the Mandakini and Gangua Rivers add water to River Daya
that causes it to flood. During such a crisis, it seems quite logical that elevated locations are
suitable as well as preferable for settlements, and such locations ecologically favoured settlements.
Likewise, constructing a house of mud of wattle-and-daub type with the use of locally available
materials like lateritic soil, mud, stone boulders etc. is not as laborious as constructing a house
over a laterite outcrop.
River Daya and its tributaries have played a substantial role in the selection process of a
suitable location. As discussed above, due to the frequent floods that occur during the monsoon
in this region, the banks of the major rivers were not preferred, but settlements are close to
water-bodies such as lower order rivers, nallas and ponds. The water bodies in the surroundings
were advantageous in various ways. The swampy lands formed after the monsoons are not
only rich in wild rice but also in other types of vegetables, edible plants. Such areas are also
congenial for the growth of wild products, which must have benefited these NeolithicChalcolithic dwellers and those who reside nearby. Besides this, archaeobotanical remains of
wild rice from Golbai Sasan and Gopalpur (Harvey et al. 2006; Kingwell-Banham et al. 2018),
and from Suabarei (Naik et al. 2019) suggest an engagement in the production of wild food
products, and also locating those swampy areas in search of food. Secondly, water bodies fulfil
a primary need of every human being, and are also a major source of aquatic resources viz.
fish, tortoise, snails, crabs, etc. as these dominate the dietary pattern of the people living in
coastal regions then and even now.
Furthermore, the coastal low lands of Odisha and broader area of lowlands of eastern
India are suitable for rice cultivation as they retain water and receive high rainfall during the
monsoons (Kingwell-Banham et al. 2018). Odisha appears to be home to distinct NeolithicChalcolithic traditions based on pulse and rice cultivation, and these Neolithic-Chalcolithic
settlements represent the earliest permanent settlements in the region and also represent the
earliest agricultural societies (Kingwell-Banham et al. 2018) whose economy was primarily
based on agriculture. Systematic collection of palaeo-botanical remains from the excavated
sites of Golbai Sasan, Gopalpur provides evidence of rice, pulses (Horse gram; Macrotyloma
uniflorum: Pigeon pea; Cajanus cajan: Mung; Vigna radiate and Urd; Vigna mungo) and millets
(Capanium sumatrense, Puspalum sp. and Setaria sp.). This evidence shows the extent of
cultivation and procurement of resources by these agricultural communities for subsistence.
The alluvial sediments of the deltaic region, especially the one close to the river banks carry a
higher percentage of water, are good for agriculture. Such regions also provide better
environment for such kind of activities. Evidence of the domesticated variety of rice and spikelet
bases of wild rice from Golbai Sasan, and Gopalpur (Harvey et al. 2006; Kingwell-Banham et
al. 2018), and evidence of both domesticated and wild rice (Oryza rufipogon Griffith) from
Suabarei (Naik et al. 2019) suggests exploitation of locally available wild rice to meet
requirements along with the cultivated variety of rice. Besides these, domesticated animals,
wild animals, and aquatic resources were also exploited. Pasture and grazing land is available
in the vicinity, which would have been helpful to raise live stock.
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Fig.22 A Pendant of shark tooth from Suabarei (after Joglekar and Patnaik 2016); B
and C Bone tool of marine species from Bharatihuda (after Singha 2018)
These Neolithic-Chalcolithic settlements have generally exploited natural resources such
as building materials, stones for making tools or other housing purposes, forest resources, etc.
within a 10-15 km distance from these sites. A variety of rocky outcrops available in the study
area are a source of suitable rocks, which could be easily quarried. Furthermore, evidence of a
large number of grinding and polishing surfaces (Fig.5 D) and objects made of sandstone
(Fig.6 B) from the site of Asura Dhipa, Delanga Dhipa, Pandiapili/ Pandiapada Mundia and
Bantala Mundia suggests an extension of the activities of these Neolithic- Chalcolithic dwellers
in the adjoining territories of their settlements. Such resource areas are available in the localities
of Barunai Reserve Forest areas and Ratanpur Protected Forest. Similarly, the evidence of a
fragment of worked chert pieces from the site of Pandiabili/ Pandiapada Mundia (Fig.8) and a
broken unfinished stone celt from Asuradhipa along with fragments of grinding and polishing
stones with working surfaces (Fig. 5 C and D) also suggests minor tool making activities within
the habitational sites along with other activities like agriculture, animal rearing, fishing, etc.
Archaeological remains of wild rice and a wide range of wild fauna from Suabarei, Golbai
Sasan, Harirajpur, and fruit peel and nut shell remains (Kingwell-Banham et al. 2018:9) from
Golbai Sasan extend their activities outside the domain of their settlements and establishing
contact with other contemporary localities.
The extent of this network can be observed from the coastal region to the hinterland and
forested neighbourhoods. Apart from a wide range of specimens of both wild and domesticated
animals from the Neolithic and Chalcolithic levels at the sites of GBS (Sinha 1993, 2000), Suabarei
(Joglekar and Patnaik 2016), Gopalpur (Kar 2000), evidence of a shark teeth pendant from
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Suabarei (Singha 2018), bone tools of marine species such as shark and dolphin along with
tools made of several other marine animals (Fig.22 A, B and C) suggests an involvement of
these early agriculturists in activities like fishing and other marine activities during the NeolithicChalcolithic period in the coastal parts of Odisha. Similarly, the evidence of vertebrae of fish
and fragments of antler bones from Asura Dhipa and charred turtle bones from Anlajodi and
Trimala suggests consumption of aquatic resources.

Discussion and Conclusion
The interactions and movements of people, engagement in different occupations apart
from agriculture are reflected in the archaeological finds. Considering engagement of labour
together with archaeological evidence, these early agricultural dwellers, other than agriculture
engaged themselves in various occupations such as hunting, fishing, collecting wild food
products, animal rearing, minor tool making, ceramic manufacturing, etc. These NeolithicChalcolithic settlements located in the study area belong to a permanent rural setup with
agriculture being its base. Factors that have influenced these agricultural setups significantly
in the process of selection of suitable locations includes landscape and environment, availability
of required natural resources, arable land and forest patches in the surrounding areas of their
settlements. Thus, they preferred such areas that have enough arable land and other basic
requirements e.g., naturally available food resources besides agriculture and domestication of
animals, forest with a variety of wild plants and animals and plenty of water resources. The
swampy areas might have provided numerous edible plants along with tuber crops, and seasonal
wild food products. Interestingly, the evidence of wild food products suggests that it had an
important role in the staple diet of Neolithic-Chalcolithic people inhabiting this region.
These early agricultural settlements in the study area seem to have been distributed over
the landscape in clusters (see Fig.4). The sites that can be seen in clusters, are more or less
situated at equal distances and are located at the edge of a laterite out-crop. Though the current
study area is quite small, it helps in raising some significant questions related to the kind of
relationship between these sites; if they belong to one group of settlement (those which are
quite close to each other) or part of the same settlement that could be meeting different purposes
of the inhabitants; if they are an extension of one particular settlement due to increase in
population; if they operated as intermediate sites as far as economic exchanges were concerned;
and if these settlements were a result of shifting agriculture.
Faunal remains of wild and domesticated variety from the Neolithic-Chalcolithic sites of
Gopalpur (Kar et al. 1998), GBS (Mohanty and Joglekar 2010-11 and 2011-12; Mohanty et
al.2012) and Suabarei (Joglekar and Patnaik 2016) yielded evidence of cattle and buffalo along
with wild animals that suggests engagement in cattle rearing and hunting like activities apart
from cultivation, fishing and collection of wild food products to support their subsistence. The
evidence of animal husbandry, by extension, hints at the possibility of dairy being an important
part of the diet (Kar et al. 1998; Kar 2000). Thus, these early agricultural communities preferred
such locations which provided them ample pasture land, forest land to rear cattle, buffalo and
sheep/goat. Furthermore, the evidence of millet crop cultivation supports the existence of such
activities as millet crops provide fodder for livestock viz. sheep/goat, cattle, buffalo, etc. (KingwellBanham et al. 2018). The environmental conditions along with the archaeological evidence
such as harpoon and points for fishing suggest that it was a significant part of the economy in
addition to animal husbandry and cultivation (Kar 2000; Harvey et al. 2006).
The extent of their network can be observed in the coastal regions, the hinterlands and the
neighbouring forested areas. For instance, the evidence of a shark teeth pedant from Suabarei
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(Singha 2018) and bone tools of marine species such as shark and dolphin along with tools
made of several other marine animals from Bharatihuda (Singha 2017) suggest engagement
of these early agriculturists with fishing and marine activities during the Neolithic- Chalcolithic
period in coastal parts of Odisha. Likewise, the evidence of artefacts of non-local raw material
e.g., dolerite at the site of Asura Dhipa, Delanga Dhipa also suggests either movements in
distant lands or contacts with other contemporary settlements where such materials were
available. However, the mode of network and exchange was direct or indirect is yet to be
established.
The study of ceramics from GBS shows that there is a gradual development in ceramic
manufacturing technique during the Chalcolithic period. This study has to some extent resulted
in highlighting the characteristics of ceramics of the Neolithic-Chalcolithic period. A gradual
shift in the form of development was witnessed in the assemblage towards the beginning of the
Chalcolithic period (see Moharana et al. 2019). The presence of similar types of ceramics in the
study area hints at the occupation of the Neolithic-Chalcolithic settlers right from the 2nd half of
3rd millennium BCE to the 1st half of 2nd millennium BCE.
The comparative study of ceramics has revealed that the Neolithic-Chalcolithic sites located
in the study area share considerable similarities in ceramics with the Neolithic-Chalcolithic site
at GBS. This study has helped illustrate that specimens present in the squares at GBS are also
present at different sites, and the post-Chalcolithic specimens present at these sites along with
specimens from squares at GBS suggests that human occupation at some sites has taken place
subsequently during different periods. For instance, the presence of specimens from the lower
level of square I up to the upper level of square E of GBS at the sites of Asura Dhipa, Anlajodi,
Delanga Dhipa, Bantala Mundia suggests contemporary occupation of the NeolithicChalcolithic settlers from the second half of the 3rd millennium BCE to the first half of the 2nd
millennium BCE in this part of coastal Odisha. Moreover, the presence of ceramics of the Early
Iron age, Early historic and Medieval period along with the specimens from the upper level of
Square I up to Square E from the sites of Trimala, Padana Huda, Pandiabili/Pandinpada Mundia,
Chhanaghara, Bada Mundia, Delanga Dhipa. Pitapali Mundia suggests occupation at the site
during the Chalcolithic and also in the Post-Chalcolithic period. The presence of similar shapes,
ware types and varieties, along with different wares and varieties, both at GBS and at other
Neolithic-Chalcolithic sites in the study area gives some idea about their varied source of origin
in terms of manufacturing. For instance, some specimens (in case of same form of shapes,
same ware and variety, same surface treatments and morphology of the sherd) both at GBS
and explored sites in the study area suggest their origin from the same source area. Again
some similar ware types and variety with different kinds of surface treatments possibly have a
different source. Further scientific analysis to understand the chemical composition of the clay
of the ceramics will through more light on the provenance of the clay and processes involved in
manufacturing.
Considering the ceramics and other antiquities of different cultural periods at these
archaeological sites located in the study area, it seems that the region was inhabited on a wider
scale somewhere during the first half of the second millennium BCE as the presence of specimens
from the upper level of Square I up to Square E of GBS documented from a number of sites
(they are - Trimala, Padana Huda, Pandiabili/Pandinpada Mundia, Chhanaghara, Bada
Mundia, Delanga Dhipa. Pitapali Mundia) in comparison with the sites (they are - Asura Dhipa,
Anlajodi, Delanga Dhipa, Bantala Mundia) where presence of specimens from the lower level
of square I up to the upper level of square E of GBS are found. The region was inhabited on a
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wider-scale at a later stage as there are no sites available where only specimens of the lowermost
level of GBS (layers 32, 31, 30, 29 of square I) are present. Even the sites that have yielded
specimens only from the Chalcolithic level of GBS support this inference. A few sites have
yielded only Chalcolithic ceramics, thus confirming their occupation period. So, an increase in
the number of sites can also be seen in the Neolithic-Chalcolithic and the Chalcolithic period as
a whole, particularly during the Post-Chalcolithic period. However, these assumptions are based
on the presence and absence of early and later ceramic types found at sites in the study area.
The ceramics documented from the surface of the sites have helped in understanding the presence
of different cultural phases at the site although in a limited manner. Yet these preliminary
observations have produced a tentative chronology for these sites and the area as a whole.
This study on ceramics along with preliminary observations on the Neolithic-Chalcolithic
settlements and the stratigraphic importance of GBS has helped evaluate the cultural material
found from similar archaeological sites situated in the study area. GBS, being in the neighbouring
region, has helped determine the time span of archaeological sites located in the study area.
The present study has, to some extent, addressed the issue of distinguishing between the Neolithic
and Chalcolithic cultural phases. Considering the developments in the ceramics from the
Chalcolithic level at GBS, and the presence of specimens of the Chalcolithic level at most of the
sites in the study area, we can see an increase in settlements especially towards the late phase of
the Chalcolithic period. However, the present study of ceramics from surface scatters at the
sites does not give a clear idea about all the occupational levels buried underneath but it has
helped to understand the ceramics assemblage of the Neolithic-Chalcolithic cultures in this
region as well as in identifying the presence of different occupational levels at the sites while
comparing them to the ceramics assemblage from a stratigraphic context at a primary level.
Additional studies on the above mentioned points will contribute in building up a broader
understanding of the settlement archaeology of the Neolithic-Chalcolithic cultural phase and
its continuity in the coastal region of Odisha.
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Abstract
Somnath is considered as one of the important Medieval ports along the Saurashtra coast of
Gujarat. While excavations at Somnath provided insights into its various cultural aspects, limited
information is available about its past subsistence economy particularly the use of animal
resources. Recent archaeological investigations of an Early Historic and a Medieval deposit at
Somnath have revealed an appreciable quantity of animal remains such as bones, teeth, horn
cores, antlers and shells. Their study shows that despite Somnath being a coastal settlement, a
major reliance had been on the exploitation of terrestrial animals like cattle, goats and wild
herbivores rather than those of marine animals like fish, molluscs or crustaceans. Fishing
activities which are attested from the Chalcolithic period onwards however become common
only during the Medieval period. The use of molluscs was mainly for the shell working industry,
for exchange and, to a small extent as a dietary resource.

Introduction
During the late Holocene period, coastal Gujarat in particular witnessed the development
of many settlements, excavations of which provide significant evidence for past activities related
to fishing, trade, shell working, bead making, salt manufacture, etc. Important excavated sites
include Dwarka (Ansari and Mate 1966), Nagara (Mehta and Shah 1968), Somnath (Nanavati
et al. 1971), Padri (Shinde 1992), Hathab (Pramanik 2004) and Bet Dwarka (Gaur et al. 2005)
(Fig.1). While the cultural aspects of these sites is now well known through their material finds
of pottery, metal objects, that concerning their subsistence economy is poor due to limited
studies of their excavated botanical and faunal remains. Studies for the latter have been carried
out for a few sites such as Nagara (Shah 1968), Padri (Joglekar 1993-94), Bet Dwarka (Joglekar
2005), Sanjan (Joglekar 2013) and Hathab (Deshpande-Mukherjee et al. 2017) which have
provided information about the dietary contribution of animals at these sites.
It is in this context the results of the archaeozoological analysis of animal remains recovered
from the recent archaeological investigations at Somnath are discussed in this paper. Among
the many ancient coastal settlements reported from Gujarat, Somnath constituted an important
port during the Medieval period. Its excavations in the 1950s and 70s revealed a chalcolithic
settlement. However no detailed study of its faunal remains was then carried out. Whereas the
recent study of excavated animal remains from Early Historic and Medieval contexts have
revealed that animals had contributed significantly to the food economy at Somnath during
these periods. Although a coastal settlement, its inhabitants had mostly relied on domestic
animals such as cattle, buffalo and goats along with hunting of wild herbivores rather than
those of marine ones like fish, molluscs or crustaceans which had served as a supplementary
resource.
Arati Deshpande-Mukherjee 2022, in Adaptations Across Antiquity: Tracing Quaternary Environments and Prehistoric
Cultural Responses in Peninsular India (Sushama G. Deo, Andre Baptista and Jayendra Joglekar Eds.), Monograph
No.10, pp. 367-389, Pune: ISPQS. www.manandenvironment.org. ISBN: 978-81-908330-9-7
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Fig. 1 Map showing location of Somnath and other sites mentioned in the text

Somnath
Somnath situated at the mouth of the river Hiran, in Gir Somnath district south east of
Verawal on the Saurashtra coast of Gujarat was once a well-known Medieval port (Fig.2).
Although a reference to Somnath has been made in the epic Mahabharata and the Puranas, it

Fig. 2 Map showing location of Somnath and areas of investigation
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finds particular mention in Indian History for having been destroyed by the invasions of Sultan
Mohammad Gazni in 1026 CE (Munshi 1951; Thapar 2004). Today, also referred to as Prabhas
Patan it is a densely populated coastal town and an important Hindu pilgrimage center marked
by the presence of temples, step wells and structures belonging to the Medieval period. Due to
its considerable Historical and religious importance, archaeological investigations were carried
out since the early twentieth century till the 1970s, following which there have been rather few
(Shastri 1936; Nanavati et al. 1971; Marathe 1981; Dhavalikar and Possehl 1992; Ajithprasad
et al. 2011; Deshpande-Mukherjee and Deo 2013). While prehistoric explorations have indicated
that the Hiran River Valley was inhabited during the Late Pleistocene (Marathe and Rajaguru
1982), excavations in the 1950s and 70s on the banks of the river Hiran located fairly inland,
helped unearth a Chalcolithic settlement dating to as early as the third millennium BCE (Fig.2),
(Nanavati et al. 1971; Dhavalikar and Possehl 1992). In more recent times, an archaeological
survey of the coastal shore between Verawal and Somnath revealed habitation deposits of the
Early Historic and Medieval period close to the shore (Deshpande-Mukherjee and Deo 2013)
(Fig.2).
Developmental activity on the beach front at Somnath helped expose a long sand dune
section below the modern temple and a few exposed sections within the town which revealed
the presence of ancient pottery and animal bones (Fig.3). Explorations carried out slightly
away from the shore in the vacant land behind the Somnath trust office, parking lot and
Rudreshwar temple yielded a good amount of pottery, Red polished ware sherds, Turbinella
shell fragments, animal bones, a few fragments of Chinese porcelain and a piece of lustrous red

Fig. 3 Exposed sand dune section on the Somnath beach containing archaeological
material (pottery, bones and shells)
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ware on the surface (Deshpande-Mukherjee and Deo 2013; IAR 2012-13). It is here and on the
exposed dune section on the beach close to the modern Somnath temple that small scale
excavations were carried out to ascertain the cultural context of these remains (Fig.2). Given
below is an account of the investigations carried out at these two locations and the analysis of
the faunal material recovered from them.
1. Excavation of the Early Historic deposit at Somnath
An excavation was carried out at an elevation of 22 m AMSL (N 20° 53’.432 and E 070°
24’.677) on a vacant land covered with vegetation overlooking an ancient miliolite quarry
around 2 km inland from the coast. Here, a fairly well preserved habitation deposit of nearly
2.5 m was available for excavation. The river Hiran runs roughly at right angles to the excavated
site about 2 km away. Local quarrying of the miliolite which forms the basal rock in the region
during the late Medieval times has resulted in the creation of an undulating landscape. The
surface surveys at this spot had revealed red polished ware sherds, shell bangle fragments, etc.
on top of the undulating mounds and in the areas below and between the quarried rock which
may have been transported due to erosion from the overlying miliolite surface (DeshpandeMukherjee and Deo 2013; Deshpande-Mukherjee et al. 2017). The surface survey revealed that
an appreciable habitation deposit had overlain the miliolite in most of the area.
A 2 x 2 m trench termed as SMT 1 was laid and initially mostly pottery fragments, calcrete
nodules, pebbles, burnt brick fragments and rootlets were found. The sediment was mostly
coarse sand, greyish in colour and contained marine shell fragments. At a depth of 113 cm, an
ashy patch was seen in the SW and SE corners, while in the NE corner, a lime plastered floor

Fig.4 Trench SMT1
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was observed. An intact circular pot with a lid having a spout in the centre was found at a
depth of 137 cm in dig 13 in the northwest corner. A wall of dressed miliolite blocks having
black soil as the binding material (Fig. 4) was found exposed at a depth of 158 cm going from
the NW to SE quadrant . Three flat rectangular fired mud bricks having a size of 26 x 20 x 10
cm were found placed next to the wall like a hearth. These have semi-concentric lines on their
surface. Digging continued and the wall was traced further down. At a depth of 200 cm, the
miliolite bed rock was encountered following which digging was stopped. A black-and-red
ware sherd was recovered from below the wall in the final dig (Deshpande-Mukherjee et al.
2017).
Along with appreciable quantity of pottery fragments, animal bones, molluscan shells,
terracotta areca nut beads, shell bangles, stone and glass beads were recovered from the
excavation (Deshpande-Mukherjee et al. 2017). Based on the stratigraphy of the deposit
excavated, it is a single culture deposit belonging to the Early Historic period. A charcoal sample
from dig 14, depth 148 cm was dated by AMS dating. A date of 1970 +/- 30 BP (Cal BCE 40 to
CE 80 (Cal BP 1990 to 1870) was obtained. A black-and-red ware sherd was found in the
lowest level at a depth of 200 cm. Faunal assemblage comprising animal skeletal elements
such as bones, teeth, horn core and molluscan shells were recovered from the various depths in
trench SMT1 (Deshpande-Mukherjee et al.2017).

II. Section scraping of the exposed dune section on Somnath beach
Today, Somnath is characterized by a narrow beach which comprises an old sand dune,
an active sand dune and a beach rock which is exposed during low tide. The long but narrow
beach is intersected by the mouth of river Hiran in the south. This narrow beach is steep sloping
and is backed by two dunes: the old/inactive and new/active dune. The old dune is a linear
type of sand dune which runs parallel to the coast. The present Somnath temple is situated on

Fig. 5 Sand dune section
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this old sand dune. A few pot sherds and animal bone fragments were found on the exposed
surface of the dune during an exploration in 2008-09. However, the old dune has undergone
severe destruction which resulted in a fresh exposure of the dune section yielding cultural material.
The exposed dune section is about 150 m long and is 15 m away from the high tide line. The
dune section throughout its length beginning from the base of the temple and running
southwards has been fairly well preserved where pottery, animal bones and other cultural
material in situ were observed. Fairly exposed sedimentary sections are visible towards the
north near the Somnath temple. From the 130 m laterally exposed section of the dune, two
distinctive layers are visible comprising of pottery, animal bones and very few shells. The total
thickness of the exposed dune is approximately 6 to 7 m.
Excavations on the sand dune were not possible due to security restrictions around the
modern temple and the sandy nature of the deposit which made it difficult to excavate. Hence
cultural material was collected from the dune section by section scraping at GPS location N
20° 58’0. 3.9" and E 70° 22’ 11.8" having a total exposed thickness of 5.2 m. From the exposed
section, cultural material comprising ceramic sherds, animal bones, molluscan shells and
charcoal were recovered from the following depths (Fig. 5; Table 2). All the recovered cultural
material was further analyzed at the Deccan College, Pune.

Faunal Analysis
The faunal assemblage from both the excavation and section scraping were studied at the
Archaeozoology laboratory, Deccan College, Pune where it was cleaned and recorded. The
vertebrate and invertebrate remains were studied separately and taxonomic identification to
species level was attempted through comparison with the modern reference skeletal collection
housed in the laboratory as well by referring to Schimd (1972). Shell identification was carried
out by referring to Deshpande (1995) and Apte (1998). Taphonomic observations were made to
record preservation, breakage patterns, cut marks, charring, bone modification, etc. Bone
measurements were taken wherever possible. Both age and sex determination of the bones was
attempted.

Faunal study from the 1970’s excavation at Prabhas Patan
Following the excavations at Prabhas Patan on the banks of the river Hiran in the 1950s it
was once again excavated between 1971-77 by Deccan College and the Gujarat state department
(IAR-1972, 1976, 1977). The excavations yielded 5 periods of occupation of which the early
three periods belonged to the Chalcolithic culture affiliated to the Harappan civilization
(Dhavalikar 1984). Faunal material was studied from the first three periods by P.K. Thomas,
where 54% of the total bones in the assemblage belonged to Bos indicus. The other domestic
animals identified were buffalo (Bubalus bubalis) (Thomas 1977).

Faunal assemblage from trench SMT1
A total n= 2119 animal remains were recovered and their detailed faunal analysis revealed
a variety of animals, mammals (n=253), birds (n=3), fish (n=24), reptile (n=1), and Molluscs
(n=1303) (Neha 2015; Deshpande-Mukherjee et al. 2017) (Table 1). As compared to vertebrate
remains, molluscan shells are more in number. Among vertebrate remains, from n=810 bones,
only 391 bones were identifiable indicative of a high degree of fragmentation. A majority of the
bones display ancient breakages, cut marks which were due to human and animal related
activities in the past. Appreciable number of bones were obtained from the middle depths (125186 cm) while maximum number of bones were recovered from the depth of 130-137 cm.
(n=40).
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Dig Depth

B/B BI

BB C/O CH CF SD BT WB S.S AA AC TQ CU NI

1

0-20

-

1

-

-

2

-

-

-

-

-

-

-

-

-

SP
3

2

20-28

-

1

-

-

1

-

-

-

-

-

-

-

-

-

2

3

28-45

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0

4

45-53

-

3

-

-

-

-

-

-

-

-

-

-

-

-

3

5

53-62

3

4

-

-

-

-

-

-

-

-

-

-

-

-

7

6

62-72

7

-

-

-

-

-

-

-

-

-

-

-

-

8

(from
loose
soil 1)

7

72-86

1

2

1

1

2

-

1

-

-

-

-

-

-

-

8

8

86-92

1

2

-

1

2

-

-

-

-

-

1

-

-

-

7

9

92-106

1

2

1

1

-

-

1

2

-

-

-

-

-

-

8

10

106-113

2

3

-

2

1

1

-

-

-

-

-

-

-

-

9

11

113-125

5

2

1

-

-

-

-

2

-

-

-

-

-

-

10

12

125-130

10

12

2

3

3

-

-

1

-

-

-

-

-

-

31

13

130-137

6

5

-

23

-

-

-

-

-

2

1

-

-

-

37

14

137-148

-

6

-

10

-

-

-

-

1

1

3

-

1

-

22

15

148-158

6

8

-

11

-

-

1

-

1

-

-

1

-

-

28

16

158-164

2,

2

1

1,

1

-

-

-

-

-

-

-

-

1

8

(from

(from

ashy

ashy

patch)

patch)

2

1

6

17

164-174

7

18

174-186

11

2,

-

(from

(from

ashy

ashy

patch)

patch)

13
1

-

2

-

-

-

-

-

-

-

-

1

-

-

-

1

-

-

-

-

-

-

-

-

-

-

27

-

-

3

-

-

4

11

2

19

186-195

-

-

-

1,
(from
ashy
patch)
1

From

195-198

-

4

-

-

east
wall
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&
facing

west

195-198

-

4

-

-

-

-

-

-

-

-

-

-

-

-

4

62

59

6

71

13

1

5

6

2

3

5

3

1

1

238

(Abbreviation: B/B- B.indicus/B.bubalis, BI- Bos indicus, BB- Bubalus bubalis, C/O- C.hircus/O.aries, CH- Capra hircus , CF- Canis
familiaris SD- Sus domesticus, BT- Boselaphastrago camelus, WB-wild bovid-, SS- Sus scrofa, AA- Axis axis, AC- Antelope
cervicapra,TQ- Tetracerus quadricornis, and CU-Cervus unicolor)

Table 1 Depth wise NISP of mammalian fauna at SMT-1

Mammals
Domestic fauna identified are cow/oxen (Bos indicus), buffalo (Bubalus bubalis), goat (Capra
hircus), pig (Sus domesticus) and dog (Canis familiaris). A majority of the bones comprising
mostly ribs, long bone shafts and a few vertebrae that could not be separated as cow/oxen or
buffalo due to their fragmentary condition were collectively identified as cattle (Bos indicus/
Bubalus bubalis) (B/B). n=62. The cow/oxen (Bos indicus) n= 59 was identified for all its parts
like cranium, M1 & M2, maxilla, scapula, humerus, radius, ulna, vertebrae, ribs, pelvis, femur
and tibia. One complete metacarpal was found in the east wall facing west (Fig.6). Three femur
bones have cut marks and their sides are chopped. Deep cut marks were observed on a proximal
femur head and a Tibia fragment belonging to cattle indicating butchering activity (Fig.7). A
few unfused bones of ulna and radius were found. The presence of buffalo (Bubalus bubalis)
was identified from fragments of ulna, vertebrae, femur, patella and astragalus.
Besides these some of the bones falling in the size of sheep/goat/antelope/deer such as M1/M2,
parts of mandible, scapula, humerus, vertebrae, ribs, pelvis, tibia and long bones could not be
specifically identified due to fragmentation and lack of skeletal markers. These were grouped
as small ruminants n=44. Similarly, bones of domestic goat and sheep, also difficult to distinguish

Fig. 6 Complete metacarpal of Bos indicus from trench SMT1
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Fig. 7 Bone with deep cut mark
due to their similarity in morphological characters and size were collectively identified as (Capra
hircus/ Ovisaries) (n=71). However n= 13 bones could be identified with certainty as those of
domestic goat (Capra hircus) (Fig.8). In the assemblage, a few bones of domestic pig (Sus
domesticus) (n=05) and one atlas vertebra of dog (Canis familiaris) were also recorded (Fig.8).
In the total assemblage (n=253) i.e. 16% belonged to mammals of which n=223 i.e. 81% belonged
to domestic and n=16, i.e. 6% belonged to wild.

Fig. 8 Mandible of goat (Capra hircus) and atlas vertebrae of dog (Canis famliaris)
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Fig. 9 Mandible of wild pig (Sus scrofa)
Wild mammals identified comprise wild herbivores such as nilgai (Boselaphastrago camelus),
black buck (Antelope cervicapra), wild pig (Sus scrofa) (Fig.9), chital (axis axis) (Fig.10), four
horned antelope (Tetracerus quadricornis), sambar (Cervus unicolor) and a few rodent bones.
Of significance are the antlers of Tetracerous quadricornis and Cervus unicolor, the latter having
length of 100.84 mm and thickness of 34.62 mm (Fig. 11) and a fragment of a large mandibular

Fig. 10 Distal humerus of spotted deer (Axis axis)
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Fig. 11 Antler of sambar (Cervus unicolor)
symphysis identified as that of wild bovid (Fig.12). All these were found mostly in the mid and
lower levels in the trench and were almost negligible in the upper levels. Similar animals were
reported by Thomas (1977) from the Chalcolithic levels exposed during the 1970s excavations
on the banks of the river Hiran. However, some species like Gazella gazelle, Cervus duvauceli
and Hystrix indica were not identified at SMT1.

Fig. 12 Mandibular symphysis of wild bovid
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Birds
A proximal part of a humerus of peacock (Pavo cristatus) was obtained along with two
other bone fragments which are unidentified.

Reptile
From dig 14, one cervical vertebra has been identified but species could not be determined.

Fish
Tiny skeletal parts (n=18) comprising spines, cranium and vertebrae were found and are
mostly charred and are yet to be identified.

Molluscs
Shells (n=1303) were recovered which are fairly well preserved. No shells were found from
the last dig 20. Shell identification revealed 24 molluscan taxa belonging to marine, estuarine,
freshwater and terrestrial habitat (Table 2).
A. Terrestrial/land gastropods: The shells of the small and snail Zootecus insularis (n=108)
(8.28%) were found of which (n=92) were recovered from dig 18 (from the ashy patch). A few
complete shells small in size having thin shells were also retrieved but have yet to be identified.
B. Freshwater gastropods: The only freshwater molluscs identified are the small gastropod
Melaniastriatella 96 (7.36%) which was found at all depths.

C. Marine estuarine molluscs
In the assemblage, the number of gastropods is more as compared to bivalves. The most
commonly occurring shells are of Cerithidae cingulata (n= 494) but do not show any signs of
human activity. These were naturally incorporated and were found at a depth of 43-53 cm. 78
cowrie shells were identified as Erosaria Lamarck. These were found in all the layers excepting
from dig 15 and the last two digs i.e. 19 and from the east wall facing west. From dig 5, one
large shell with minute perforations caused by other organisms was found. Other gastropods
identified were shells of Turbo sp. Nerita sp. Ellobium Aurisjudae, Umbonium sp., Trochus sp.,
Conus sp., Telescopium Telescopium. Thais sp. Diodora sp. (Limpet) (Fig.13) (Table 2). Eight
small gastropod shells being discolored could not be identified. None of these shells show any
signs of human activity.
Of the few marine bivalves recovered most commonly occurring are the shells of the rock
oyster Crassostrea cuculata (n= 269) which were found from all the layers. A limited number of
shells are complete while the remaining are fragments. In dig 13 the shell has some perforations
which were probably due to boring by other organisms. Other bivalves identified are
Acanthocardia sp., Paphiagallus, Dosnia sp., Meretrix Meretrix and Placuna placenta. Besides
these, 49 bivalve shells could not be identified along with other small shell fragments (n=113).

Faunal assemblage from Dune section
In the long dune section, animal bones, fish vertebrae and molluscan shells were found to
occur in appreciable numbers throughout the length and thickness of the deposit. These were
collected from a vertical section in the sand dune (Tables 2 and 3). The mammalian bones
predominate the faunal assemblage represented by almost all the skeletal elements such as
vertebrae, limb bones, phalanges, teeth, astragalus, etc. Although in a fragmented condition,
they are fairly well preserved and show negligible traces of transport such as rolling or abrasion.
A few molluscan shells were also recovered. No quantification was attempted. In order to confirm
that the bones from the dune section are not modern, and to check their relative ages, Fluorine
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analysis of animal bone samples from both section scraping and random collection from the
exposed section was carried out at the Chemistry laboratory Deccan College, Pune. The results
of the analysis have indicated a late Holocene date for all the bone samples (Table 4).
The following categories of animals were identified (Table 2).
Species
Cypraea sp.
Crassostreacuculata sp.
Cerithidaecingulata sp.
Melania (Striatella) tuberculata
Unidentified Gastropod
Turbo sp.
Nerita sp.
Ellobiumaurisjudae sp.
Zootecusinsularis sp.
Umbonium sp.
Land snail (UN)
Trocus sp.
Acanthocardia sp.
Paphiagallus
Dosnia sp.
Meretrix meretrix sp.
Conus sp.
Telescopium telescopium.
Thais sp.
Limpet sp.
Marine Bivalve (UN)
Placuna placenta

BV/G
G
BV
G
G
G
G
G
G
G
G
G
G
BV
BV
BV
BV
G
G
G
G
BV

M/Fw/T
M
M
M
FW
M
M
M
M
T
M
T
M
M
M
M
M
M
M
M
M

NISP
78
269
494
96
8
12
25
1
108
18
9
1
2
1
4
3
5
3
2
1
49
1
1303

Table 2 NISP list of molluscan taxa at SMT1

Mammals
Bones of cow/buffalo were most common comprising long bone shafts of humerus, femur
and metapodials, astragalus, phalanges, calacaneum and parts of mandible (Fig.14). Due to
the fragmentary condition of most of the cattle bones and absence of skeletal markers it was
difficult to identify these to the generic level. However one large first phalanx of buffalo could
be identified (Fig. 15). Many of these bones bear cut marks and show traces of charring on
them. A few bones are unfused indicating the young age of the animals. A part of the mandible,
humerus and metacarpal were identified as that of sheep/goat. The donkey (Equus assinus)
was represented by a first phalanx (Fig.16). A skull of a young pig was also found. Very few
bones of wild animals were observed apart from that of a humerus shaft of Nilgai (Boselaphastrago
camelus). Faunal identification in the section was as follows.
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Unit
Unit 6 top of section
Unit 6
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 5
Unit 4
Unit 4

Depth
Above 2m
Above 2m
110-200cm
110-200cm
110-200cm
110-200cm
110-200cm
110-200cm
90-110 cm
90-110 cm

Unit 4
Unit 4

90-110 cm
90-110 cm

Unit 4

90-110 cm

Unit 4
Unit 3
Unit 3
Unit 2

90-110 cm
50-90 cm
50-90 cm
30-50 cm

Unit 2
Unit 2
Unit 2

30-50 cm
30-50 cm
30-50 cm

Unit 2
Unit 2

30-50 cm
30-50 cm

Unit 2
Unit 2
Unit 2
Unit 2
Unit 2
Unit 1

30-50 cm
30-50 cm
30-50 cm
30-50 cm
30-50 cm
0-30 cm

Unit 1
0-30 cm
Unit 1 base of section 0-30 cm

Bone/shell
Charred marine shell
Vertebra
Rib frg.
Long bone shaft
3 marine gastropods
Marine bivalve
2 marine gastropods
2 marine gastropods
Charred vertebra
Fresh water bivalve
shell fragment
Marine gastropod shell
Charred marine
gastropod shell
2 long bone fragment,
one is charred
Charred vertebra
No bones
Marine gastropod shell
Condyle of mandible
with cut mark
12 long bone frgs
Complete first phalanx
Part of small pelvis
with acetabulum
Small vertebra
Distal femur
Completely charred
Vertebra
Marine gastropod shell
3 marine gastropod shells
4 marine gastropod shells
1 marine gastropod shell
one proximal portion of
metatarsal
one complete astragalus
one metatarsal

Identification
Cypraea
Fish
Bos indicus
Bos/Bubalus
Cypraea sp.
Acanthocardialata
Turbo sp.
Thais sp.
Fish
Lamellidens
Unidentified
Cypraea sp.
(with dorsum cut)
Bos/Bubalus
Fish
Type A
Bos/Bubalus
Bos/Bubalus
Bubalus bubalis
Freshwater turtle
(Kachuga)
Fish marine
Bird (chicken)
Fish marine
Turbo sp.
Thais sp.
Limpet
Moneta moneta
Bos/Bubalus
Bos/Bubalus
Bos/Bubalus

Table 3 Bone and shell identification from section scraping on exposed dune section
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Bone sample

No: 4 femur
shaft of cattle
No: 2 cattle long
bone shaft
No: 3 lower part
of mandible of
Goat
No: 1 small
unidentified
fragment
No: 5 unfused
distal tibia of
goat

Flurorine Phosphate Phosphorus Ratio
Period
Y.F
Y.P
Pentoxide 100
% P2O5
F/P2O5
0.097
14.8
32.708
0.296 Late mid Holocene
0.086

11.3

24.973

0.344

Late mid Holocene

0.089

12.1

26.741

0.332

Late mid Holocene

0.077

13.8

30.498

0.252

Late mid Holocene

0.057

20.7

45.747

0.124

Late Holocene

Table 4 Fluorine analysis of animal bones from exposed dune section

Bird
One distal part of femur of a chicken (Gallus domesticus) completely charred was found
from unit 30-50cm.

Turtle
From unit 30-50 cm, a part of the pelvis of a freshwater turtle Kachuga sp. was identified
along with one small charred fragment of a turtle carapace belonging to a freshwater variety.

Fig. 13 Molluscan shells from trench SMT1
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Fig. 14 Cattle bones from sand dune section

Fish
Vertebrae of various sizes were observed throughout the exposed section of which
identification has not been carried out. However one large vertebra was identified as that of a
shark, a marine fish (Fig. 17).

Molluscs
Molluscan shells mostly of marine origin were found to occur in the deposit comprising
gastropod shells of Turbo sp., Cypraea sp., Moneta Moneta, Thais sp. Limpet. A near absence of
marine bivalves was observed except for one shell of Acantho cardialata. The presence of
freshwater bivalve Lamellidens sp. was also recorded (Fig.18). None of the shells showed any

Fig. 15 First phalanx of buffalo (Bubalus bubalis)
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Fig. 16 First phalanx of Equus assinus
traces of perforation or working except for a few charred shells. Cowrie shells, due to their lack
of colours and designs caused by weathering were identified as Cypraea sp. and occur with
their dorsum broken and sawn (Fig.19). One shell of the money cowrie (Moneta moneta) was
recorded among the cowries. From the mid section of the exposed dune a single spire portion

Fig. 17 Shark vertebrae from dune section
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Fig. 18 Molluscan shells from dune section
of the chank shell Turbinella pyrum was recovered while from the upper section of the dune an
oyster shell of Crassostrea sp. In the section, a few hard calcareous body parts of crab mainly
the pincers were also found.

Fig. 19 Sawn and broken shells of Turbinella pyrum from surface near Rudreshwar temple
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Discussion
Archaeological investigations at Somnath till date have indicated a long history of its
habitation from the Chalcolithic period till the present. The analysis of its excavated faunal
remains now provides suitable insights into the nature of animal exploitation during the late
Holocene period (Table 5).
Common
name
Cattle/
Buffalo
Cow/ox
Buffalo
Donkey
Goat/
Sheep
Goat
Small
ruminant
Pig
Dog
Chital
Black
buck
Four
horned
Antelope
Wild pig
Nilgai
Sambar

Peacock

Species

Abriv.

family

Bos indicus/
Bubalus bubalis
Bos indicus
Bubalus bubalis
Equus assinus
Capra hircus/Ovisaries

B/B

Bovidae

+

64

+

BI
BB
EA
C/O

Bovidae
Bovidae
Equidae
Bovidae

+
+
+

65
6
74

+
+
+
+

Capra hircus
-----

CH
--

Bovidae

+

10
44

-

Sus domesticus
Canis familiaris
Axis axis
Antelope cervicapra

SD
Cl
AA
AC

Suidae
Canidae
Cervidae
Bovidae

5
1
5
2

+

Tetracerus quadricornis

TQ

Bovidae

2

Suidae
Bovidae
Cervidae

3
6
1
9
2
1

Sus scrofa
SS
Boselaphustrago camelus BT
Cervus unicolor
CU
Rodents
Birds
Pavo cristatus
PC
Reptile
Fish
Un
Bones
Molluscs

Phasianidae

Total

Chalcolithic EH Medieval

1
24
491
816
1303

+-present ; -absent
Table 5 List of animal taxon identified during different cultural periods at Somnath
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The faunal evidence indicates that a major part of the remains had resulted from subsistence
related activities involving butchering of mostly domestic animals for dietary purpose. It is
observed that since the Chalcolithic period maximum utilization was of domestic cattle (Bos
indicus) which were used both for its meat and secondary products like milk, dung, etc.
Alongside cattle the use of buffalo is also evident during the Early Historic period. Other
economically important animals were domestic goats and sheep whose separation within the
bone assemblage was difficult due to their fragmented nature and closely similar skeletal
morphology. However the presence of domestic goat (Capra hircus) was confirmed following
identification of some of its bones. The contribution of domestic pigs to the food economy is
also attested from the occurrence of its skeletal parts. Evidence for butchering activities related
to meat extraction are recorded from the deep chop and cut marks found on some of the bones.
During the early Historic period, the occurrence of a larger proportion of skeletal elements
of domestic animals as compared to wild suggests that the faunal economy had largely
depended on animal husbandry practices. A similar feature is also observed at other sites such
as Hathab and Nagara. The site inhabitants had practiced cattle/ sheep/goat pastoralism
alongside agriculture aspects of the latter are difficult to infer at Somnath as no archaeobotanical
studies have been yet attempted. However, considering the current location of Somnath in a
fertile coastal zone where agriculture is still practiced, it is envisaged that a similar situation
had existed during ancient times.
The recording of skeletal elements of cattle, goats and pigs in the sand dune section shows
continuity in their use during the Medieval period as well. The identification of other domestic
animals like dog (Canis famliaris) and donkey (Equus assinus) suggests their probable role as
watchdogs, pets, pack animals, etc.
Evidence for hunting activities is attested by the presence of bones belonging to wild
herbivore such as antelope, chital, nilgai, wild pig, etc. which were hunted for their meat and
antlers. The latter had served as an important raw material for making bone tools since the
Chalcolithic period. Wild game hunting had been possible at Somnath due to its closeness to
the Gir forest which even today is inhabited by a variety of wild animals. During the Medieval
period the extent of the exploitation of wild fauna is not clear due to their almost negligible
occurrence in the sand dune section.
With regard to the exploitation of aquatic animal resources which could have been procured
from the nearby River Hiran and the Arabian Sea, the evidence is limited. Today, the Somnath
coast is noted for its marine fisheries; however, very few fish bones were recovered from the
Early Historic deposit. Fishing activities were first inferred during the Chalcolithic period from
the presence of a copper hook even though no fish remains were reported. Fishing may have
been more common during the Medieval period since fish vertebrae in appreciable numbers
have been observed in the sand dune deposit and the section studied. Of significance are a few
vertebrae identified as those of shark which inhabit the waters along the Somnath coast today.
Similarly, marine molluscs also fairly common on the Somnath coast were not a commonly
exploited animal resource in the past as suggested by the evidence. Of the molluscs identified,
only a few such as the rock oyster Crassostra cuculata, Turbo sp. may have served as a
supplementary food resource. These inhabit rocks in the intertidal zone along open coast and
mouth of estuaries where they can be collected at low tide. The rock oyster is commonly collected
as food even today along the Konkan coast (Deshpande-Mukherjee 2000). Among the shells,
identification of cowries especially the money cowrie Moneta moneta indicates their use as
currency in exchange, a practice which was prevalent during the Historic and Medieval periods
in Gujarat.
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Evidence for the use of molluscs as raw material in shell working is available from the
appreciable number of sawn shell fragments belonging to the large marine gastropod Turbinella
pyrum found on the surface close to the excavated early Historic deposit and at the Rudreshwar
temple. Their study revealed that they had resulted from the manufacture of shell bangles
providing sound evidence for the existence of a shell industry at Somnath particularly during
the Historic period. As T. pyrum does not inhabit the waters along the Somnath coast it was
procured from the nearest source being the Gulf of Kachchh. Since Somnath had served as a
prosperous coastal town from the Kshatrapa period onwards and especially during the Solanki
dynasty in early Medieval times, it had earned rich revenues from its temples which may have
helped support the shell industry. This aspect is also observed at other contemporary settlements
such as Vadnagar (Ambekar et al. 2019).
To conclude the archaeozoological study has revealed that animals had contributed
significantly to the food economy of the Somnath inhabitants since the Chalcolithic period.
Though a coastal settlement, it had mainly relied on domestic animals such as cattle, buffalo
and goats along with hunting of wild herbivores rather than those of marine ones like fish,
molluscs or crustaceans. Fishing activities, which are first attested in the Chalcolithic period,
however become common only during the Medieval period. The use of molluscs was mainly
for the shell working industry, for exchange and to a small extent, as a dietary resource. Through
time, the socio-cultural economy of Somnath had benefited from animal husbandry practices
that had prevailed alongside agriculture and craft activities such as shell working.
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