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         Editorial 

 
 

In the fifth issue of Indian Journal of Archaeology, the article by M. S. Chauhan, Anil K. Pokharia, 

Yachana Bhandari and R.K. Srivastava gives the complete profile of the climatic change in northern 

India, based on the study of the sediments deposited at Karela Jheel, district Lucknow, U.P. The article 

by P. P. Joglekar, Ravindra N. Singh and C.A. Petrie gives the detailed study of the faunal material 

belonging to early mature and late Harappan phases obtained from Masudpur- I (Sapoliakheda), 

district Hisar, Haryana. The article by Priyanka Chandra traces the evolution of residential and palatial 

architecture in the middle Ganga valley. The article by Gajanan Katade gives the details of the horse 

trappings found from different excavated sites of Vidarbha region. The article by Prashant Srivastava 

about Traividya sealing found from Sanchankot, district Unnao, U.P. clearly indicates that Traividya (i.e. 

person who knows the three vedas) title was commonly used in different parts of the country. The 

article by D. P. Dubey et al is about a stone inscription dated 1029 C.E. of queen Ganga Devi declaring 

the grant of land to Bhatta Uduka. This inscription was found from village Madai, district Satna, M.P. 

The article by Shanti Swaroop Sinha traces the development of iconography of the most popular 

tirthankaras. The article by Vijay Kumar gives the description of antiquities kept in the two museums 

namely Sahu Jain Sangrahalaya and Jain temple Sangrahalaya. The article by Manu Jayas gives the 

details of the architecture of the tomb of Sadiq Khan built during Mughal period near Gailana, Agra, 

U.P. The article by M. K. Pundhir gives the details of the architecture of Chini ka Rauza, Agra, U.P. It is 

the best example of tile decoration in India.  

                  

 

 

Vijay Kumar 

Chief Editor 
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Introduction 

 

Substantial information has been generated from the tropical regions of the Indian subcontinent 

concerning the climate change and its impact on the vegetation and landscape during the Quaternary 

Period, using multiproxy signals from the lakes, swamps and sediment deposits. In this perspective, 

pollen and isotope analyses of the sediment core from the Arabian Sea have provided cardinal 

database related to the fluctuating trend of southwest (SW) monsoon and simultaneous sea-level 

change since the Late Pleistocene1. The temporal and spatial distribution of mangroves in relation to 

transgression and regression of sea during the Holocene have been unraveled with the aid of the 

pollen evidence from the coastal lake of Tamil Nadu2 and off Karwar, western India3. The pollen-based 

data grid from the lake/swamp deposits of northeastern Madhya Pradesh4 have divulged the 

succession of tropical deciduous Sal forests in response to the deviating behavior of southwest (SW) 

monsoon since the Early Holocene. The climatic variability during the Late Quaternary Period and its 

effect on the tropical rain forests has been deciphered by δ13C records from the peat deposits of 

southern India5. Further, the pollen and sedimentological evidence from the lacustrine deposits of 

Rajasthan have shown the origin of the Thar Desert, formation of inland basins, as well as changing 

vegetation scenarios as a consequences of inconsistent SW monsoon since prior to the Early 

Holocene6. Recently, a multidisciplinary investigation on Lonar Lake has portrayed high resolution 

climatic changes since the Early Holocene with two prolonged droughts during the Mid and Late 

Holocene in Central India7.  
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The Indo-Gangetic plain segregating the Himalaya from the Peninsular region, is the biggest 

alluvial plain of the world. It has numerous lakes of varying sizes, which are the potential archives 

for the palaeoclimatic investigation. However, this region has hitherto not been given much attention 

on this aspect, barring for sketchy pollen-based information from some lakes such as Meander Lake, 

Pratapgarh District8; Kathauta Tal9, Lucknow District; Sanai Tal, Raebareli District10 ; Lahuradewa Lake, 

Sant Kabir Nagar District11 and Ropanchhapra Tal, Deoria District12 of the central Ganga plain only, 

demonstrating the vegetation dynamics and climatic change this vast alluvial tract has witnessed 

during the Late Quaternary. Recently, some multiproxy studies encompassing pollen, sediment 

texture, charcoal, isotope and geochemical analyses of the lacustrine deposits from Sanai Tal13 and 

Chaudhary-ka-Tal14, Raebareli District;  Jalesar Lake, Unnao District15 and Misa Tal, Lucknow District16 

have furnished valuable insights into the climatic variability and its impact on the landscape 

transformation, vegetation set up as well as human habitation in this region on millennium and 

centennial time scales during the Late Pleistocene to the Late Holocene. Nevertheless, there is still an 

inadequacy of palaeoclimatic information from the Ganga Plain, if it is perceived in the context to the 

wider geographical extent of this region. Hence, it has become imperative to extend such studies on 

some other lakes of the region. In the present communication a 2.6 m thick sediment profile has been 

pollen analysed from Karela Jheel (Lake), Lucknow District in order to bring about more information 

concerning the vegetation shifts and hydrological status of the lake in relation to the fluctuating 

behaviour of southwest (SW) monsoon in a definite time frame since the Late Quaternary. In 

addition, endeavour has been made to understand the initiation of pristine agrarian practice and its 

succeeding course in relation to the cultural history of this most fertile alluvial region of the country 

during the Holocene, since the lake is in the proximity of the settlement site of Hulaskhera (1,000 BC-

1,000 AD).  

 

Study site 

Karela Jheel (lake means jheel in local dialect) is situated about 20 km southeast of Lucknow city on the 

Lucknow-Raebareli National Highway (26°40'54'' N, 81°1'38'' E) in the vicinity of a far-flung 

uninhabited corner of Hulaskhera Village (Fig. 1: a & b). The lake measures approximately 1 km in 

circumference.  
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Fig. 1 (a & b): Map showing location of district Lucknow (a) and Hulaskhera and adjoining districts 

 

The lake is oxbow-shaped in outline and is considered to be an abandoned channel of the Sai River, 

currently flowing 10 km south of it17. At present, it is almost dry, except for a little water towards the 

centre. The lake gets filled with water during the monsoon season. However, during the post-

monsoon season it is used as a water reservoir to irrigate the adjoining cultivated land. Thereafter, 

most of the dry part of the lake is brought under the cultivation of winter and summer crops by the 

local populace. As per the revenue records, around thirty years ago the lake was brimming with 

water, but later on the water-level increased due to siltation, resulting the choking of communication.   

The archaeological excavation of an extensive mound on the southern flank of the lake has 

elucidated the cultural succession of the region18. The meticulous examination of the recovered 

artifacts comprising pottery pieces (Fig. 2: c-f), coins, terracotta images and brick structures from the 

mound provides the chronicles of human habitation in the region since 1,000 BC (3,000 yr BP). 

Between 200 BC and AD 200, this region was inhabited by a highly civilized culture. By AD 700 the 

culture declined and ~1,000 AD it disappeared from the region.  
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Fig. 2 (c-f): Pottery pieces recorded from Hulaskhera site of Period I, II, III and IV 

 

The archaeological artifacts embody that the settlement was a community of farmers and 

artisans. The emerged cultural succession brings out that from 1,000 BC to 700 B C, two consecutive 

cultures, Black Slipped Ware (BSW) and Painted Grey Ware (PGW) existed there, which were 

succeeded by Northern Black Polished Ware (NBPW) between 700 BC and 300 BC. Later on, the 

region was under the Sunga-Kushana (200 BC-AD 300), Gupta (AD 300-700), and Rajputana (AD 700-

1,000) dynasties19. 

 

Geological settings of the area 

The Ganga Plain encompasses unconsolidated Quaternary sediments underlain by the Precambrian 

rocks20. They are chiefly derived from the weathering and erosion of rocks from the Himalayas in the 

north and the peninsula in the south, filling the Indo-Gangetic foreland basin21. These sediments are 

exposed in sections along the rivers of the Ganga Plain. The near surface sediments are inter layered 

1-2 m thick fine sand and silty mud deposits showing extensive but discontinuous calcrete horizons. 

The Ganga plain shows undulating landscape. The magnitude of undulations differs from one place 

to another. The present gentle sloping and undulating landscape are the outcome of neotectonic 

activity along the Faizabad ridge22. This is represented by the displacement of the Siwalik Hills, 

skewness of fan surfaces, escarpments and preferential alignment of the river channels, deflections in 

river courses, distorted meanders, asymmetrical terraces, and warping at kilometer scale23. Numerous 

lakes and ponds of varying extents are present in the interfluve regions, which are abandoned river 

channels. These still water bodies were evolved with the disruption of fluvial channels ~9-8 cal yr BP 

due to tectonic activity and base-level changes24. The dry climate ~5,000 yr BP induced deposition of 

aeolion sediments in the form of sand (blur) ridges over the disrupted channel segments. The higher 

grounds in the form of widespread mounds in the Ganga plain are the most densely inhabited 

regions of the country.  
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Climate 

This region of Central Ganga plain experiences a humid climate, which is greatly influenced by the 

southwest (SW) monsoon. Winter season from November to February is characterized by mean 

minimum and maximum temperatures of 7.6°C and 21°C respectively. The temperature occasionally 

reaches the lowest of 0°C during the severe cold months of December and January. Summer season 

from March to June is marked by mean minimum and maximum temperatures of 27°C and 32.5°C 

respectively. The temperature rises to 46°C in the hottest month of June. The hot blowing winds 

known as “loo” are very usual from mid-May to mid-June. Monsoon season begins in the mid-June 

and continues till mid-September. The weather gets sultry from mid-July to mid-September. The 

annual average rainfall for the region is 1020-1140 mm. Overall 80% of the rainfall occurs in the 

months of July to September due to SW monsoon. However, sporadic rainfall takes place during 

winter season owing to western disturbances. 
 

Lithology and radiocarbon dates of profile 

A 2.6 m thick sediment profile was gathered from the dried southern lake margin for present study 

(Fig. 3).  

 
Fig. 3: Excavated trench showing sampling strategy 
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A total number of 26 samples, measuring 50 gram each, were picked up at 10 cm interval for pollen 

analysis. The lithology of the lake deposit documents variations in sediment texture at different 

depths (Fig. 4).  

 
 

Fig. 4: Litholog and Radiocarbon dates of trench profile 

 

The uppermost horizon (0-80 cm), composed of sticky grey clay with rootlets and other plant debris 

of the overgrown vegetation and mollusc shells, is the thickest horizon in the profile. Underneath this 

are consecutive horizons of sticky greyish clay (80-110 cm), brownish clay (110-150 cm) and blackish 

clay (150-210 cm) of varying thickness. The bottommost horizon (210-260 cm) is third in order of 

thickness and it is largely constituted of sandy clay. This rests over a coarse sandy horizon of infinite 

depth. For the extraction of the pollen/spores (Fig. 3 & 4) from the sediments, the standard procedure 

of pollen analysis was followed. 
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In addition, 4 bulk samples were taken for radiocarbon dating at broader intervals, where there was 

distinct change in sediment composition. Four absolute radiocarbon dates have been determined at 

the broader intervals for the sediment profile at Birbal Sahni Institute of Palaeosciences, Lucknow and 

they are set out in Table 1. 

 

Depth (cm) Lab. Ref. No. 
14

C age (yr BP) Calibrated age (yr BP) 

30-45 BS-112 1970±107 1935 

90-105 BS-113 3660±140 5610 

160-175 BS-114 10360±110 10297 

245-260 BS-115 13690±560 16433 

 

Table 1. Radiocarbon dates of sediment samples from Karela Jheel 

 

The recovered pollen taxa (Table 2) categorized as trees, shrubs, herbs, ferns, algal spores and 

drifted are put accordingly in the pollen spectra (Fig. 5) and pollen diagram (Fig. 6). The vernacular 

names of the plant taxa recovered in the sediments have also been given in brackets along with 

botanical names for the better understanding of vegetation composition in the region.   

 

Arboreals Non-arboreals 

Trees Shrubs Herbs Others 

Moist deciduous ( av. 

annual rainfall 1200-

1600mm): 

Madhuca indica (mahua), 

Shorea robusta (sal), 

Terminalia (arjun), 

Syzygium (jamun), 

Oroxylum cf. indicum 

(shyonak), Meliaceae 

(neem family), 

Sapotaceae, Millingtonia 

cf. hortensis (neem 

chameli), Barringtonia cf. 

acutangula (hijal), 

Moringa oleifera (sahjan), 

Adhatoda vasica (arushi), 

Grewia, Ricinus communis 

(arendi), Mimosa hamata 

(lajwanti), Fabaceae, 

Acanthaceae. 

Grasses:Poaceae 

Cultural taxa: 

Cerealia, Cannabis sativa 

(hemp, bhang), Brassica 

(sarsaun), Momordica 

charantia (karela), 

Sesamum indicum (til), 

Rumex (jangli palak), 

Artemisia (nagdona), 

Chenopodiaceae (palak 

family)/Amaranthaceae 

(chaulai family), 

Caryophyllaceae. 

Heathland taxa: 

Poaceae (grasses), 

Ferns: 

Ceratopteris,Fern 

producing monolete 

spores and ferns. 

producing trilete spores. 

Algal remains: 

Zygnema, Spirogyra, 

Botryococcus. 

Fungal Remains: 

Nigrospora, Glomus, 

Alternaria, Ascospores. 

Drifted taxa: 

Pinus (chirpine), Cedrus 

(deodar), Picea, Betula 

(bhojpatra), Alnus (utis). 
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Gardenia cf. jasminoides 

(papada), Paracalyx, 

Dalbergia cf. sissoo 

(sisham), Haldina 

cordifolia (haldu). 

Dry deciduous ( av. 

annual  rainfall 900-

1200mm): 

Holoptelea integrifolia 

(chibil), Acacia (babul), 

Helicteris cf. isora (marod 

phali), Ehretia cf. laevis 

(chamror), Emblica 

officinalis (anwala), 

Bombax ceiba (semal), 

Alianthus cf. excelsa 

(maharukh), Aegle 

marmelos (bel). 

Asteraceae (Tubuliflorae 

& Liguliflorae), Xanthium 

cf. strumarium (gokhuru), 

Ranunculaceae, Malvaceae 

(cotton family), 

Convolvulaceae, 

Euphorbiaceae.  

Wetland taxa: 

 Cyperaceae (sedges), 

Polygonum serrulatum, P. 

plebeium, Solanum, 

Chlorophytum. 

Aquatic taxa: 

Typha (elephant grass), 

Trapa (sighara), 

Potamogeton, Jussieau, 

Nymphoides, Lemna.  

 

Table 2: Plant taxa recovered in the sediment profile 
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Pollen rain-vegetation relationship 

Before undertaking the pollen analytical investigation of sediment profile, the study of pollen rain 

vis-a-vis vegetation relationship is indispensable, since it furnishes a comparative database for the 

appraisal of the pollen sequence of the past in terms of vegetation and climate change. In order to 

achieve this, six surface samples (KJ-1 to KJ-6) were analysed from the surroundings of Karela Jheel 

(Fig. 5).  

The study on pollen rain-vegetation relationship has brought about the relatively much higher 

frequencies of non-arboreals over the arboreal (Fig. 5). Trees are few; however, Madhuca indica 

(mahua), Acacia cf. nilotica (babul) and Holoptelea integrifolia (chilbil) with average 8.4%, average 5.8% 

and average 2.9% pollen respectively are the prominent constituents, exhibiting coherence with their 

presence in the regional vegetation. Collectively they constitute ~17.8% fraction of the pollen influx. 

However, the high frequencies of Madhuca indica (mahua) and Acacia cf. nilotica (babul) could be due 

to their locally frequent presence. The other trees viz., Emblica officinalis (anwala), Syzygium cf. cumini 

(jamun), Bombax ceiba (semal), Terminalia cf. arjuna (arjun), etc. are extremely sporadic with average 

3% pollen. The reduced frequencies of these taxa could be ascribed to their sparse presence in the 

flora as well as low pollen productivity, as the majority of tropical trees are entomophilous25. The 

selective preservation of their pollen in the sediment cannot be denied.  

The non-arboreals are dominated by grasses (Poaceae) with average 32.9% pollen followed by 

cultural taxa, heathland and wetland herbs with average 25.2%, average 8.5% and average 6.85% 

pollen respectively. The non-arboreals constitute the majority, average 73% pollen. The good 
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representation of the non-arboreals indicates the open nature of the vegetation with scantly scattered 

trees. In addition, the frequent record of Cerealia coupled with cropland weeds Brassicaceae 

(mustard family), Caryophyllaceae, Chenopodiaceae (palak family)/Amaranthaceae (chaulai family) 

and Artemisia (nagdona) confirms intensive agricultural practice and other anthropogenic activities in 

the vicinity of lake. The inadequacy of wetland and aquatic elements signifies the intermittent 

marshes with small water bodies in the open vegetation. This comparative database has been used as 

the modern analogue for the assessment of the pollen sequence from the sediment profile from Karela 

Jheel in terms of past vegetation and climate change. The pollen rain data, particularly from trees, 

represents the present day climatic conditions in terms of annual average temperature and rainfall as 

stated earlier. 

 

Vegetation, climate change and human activities 

Taking into account the fluctuating trend of the prominent arboreals (trees & shrubs) and non-

arboreals, the pollen sequence generated has been divided into five pollen zones (Pollen Zone KJ-I to 

Pollen Zone KJ-V)/distinct phases in order to delineate the vegetation and contemporaneous climate 

changes in the region in a time frame, supported by absolute radiocarbon dates (Fig. 6).  

The pollen analysis of the 2.6 m thick sediment profile from Karela Jheel has unraveled the 

vegetation succession, coeval climatic episodes and lake-level fluctuations in the region of Central 

Ganga Plain since the last deglaciation26 in a definite chronological order. Furthermore, the study has 

also disclosed the inception of incipient agrarian activities and its later pace in this most fertile 

alluvial plain, which is chiefly affected by the deviating trend of southwest (SW) monsoon. The 

geomorphic features, i.e. the ox-bow shape of the lake and presence of coarse sand at the base-level of 

the exposed sections27 suggest the existence of an active channel of the Sai River prior to 14,000 cal yr 

BP, which presently flows about 10 km south of the lake. This is also corroborated by the presence of 

coarse sandy horizon of infinite thickness beyond 2.6 m depth, indicating that the sediments were 

accumulated in a fluvial high energy environment. Therefore, no palaeovegetational implications 

could be drawn for this period, due to the scanty pollen in the organic deficient coarse sandy 

sediments. Sanai Tal, on the interfluve between rivers Gomti and Sai in Raebareli District was also 

evolved as a cut-off lake ~15,000 cal yr BP, coinciding to this phase as clearly elucidated by the 

identical geomorphic features and base-level sediment texture28.  

The pollen sequence ~14,000 to 12,500 cal yr BP (Pollen zone KJ-I) portrays that the vicinity of 

the lake as well as the far-flung contiguous area supported open grassland vegetation chiefly 

dominated by Poaceae (grasses) accompanied by the members of Asteraceae (Tubuliflorae) and 

Cheno/Am. A few Holoptelea integrifolia (chilbil) and Oroxylum cf. indicum (shyonak) were scarcely 
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distributed on the open grasslands (Fig. 4). In general, the vegetation scenario unravels that the 

region experienced a cool and dry climatic condition, most likely due to reduced monsoon 

precipitation. However, an ameliorating trend of the climate is deduced by the slight increase of the 

trees in the latter part of this phase. Likewise, meagre presence of moist-loving thecamoebian cysts 

and lack of other terrestrial pollen proxies around 17,000 to 13,000 cal yr BP from the same profile 

exhibits the presence of shallow water body under with a weak winter monsoon29. This is also 

confirmed by the existence of equivalent vegetation under cool and dry climatic conditions ca. 13,000 

cal yr BP in the milieu of Jalesar Lake30 and ~15,000 to 13,000 cal yr B P in the Sanai Tal area31, located 

about 100 km west and 90 km south of the Karela Jheel respectively. This phase corresponds with the 

global event - the last deglaciation32, which has been manifested by the initial expansion of broad-

leaved elements ~14,000 cal yr BP in Kashmir Valley33. There was also a progressive immigration of 

oak and other broad-leaved elements in the open grassland vegetation in Eastern Himalaya34, 

synchronizing to this phase. The development of the lake took place ~14,000 cal BP in the form of a 

meander cut-off of the Sai River. This is also substantiated by the presence of sandy clay sediment at 

the level in the lithocolumn encompassing this phase. The lake was small in expanse, as shown by the 

intermittent retrieval of aquatic Potamogeton and Typha (elephant grass) together with freshwater 

algae, Botryococcus and Zygnema. The limited record of wetland taxa namely sedges (Cyperaceae), 

Polygonum serrulatum and Solanum indicates that the lake was encircled with weakly-developed 

marshy fringe. However, the adjoining area would have been influenced by human activities, which 

is elucidated by the prominent occurrence of ruderal plants of Chenopodiaceae/Amaranthaceae 

(Cheno/Am) along with Cannabis sativa (hemp), Artemisia (nagdona) and Rumex (jungli palak) right 

from the beginning of the pollen sequence. 

Between 12,500 and 8,700 cal yr BP (Pollen Zone KJ-II), the surge in Oroxylum cf. indicum 

(shyonak), an ingredient of moist habitat with high ground water level, and gradual increase of 

Holoptelea integrifolia (chilbil) coupled with the incursion of several trees viz., Madhuca indica (mahua), 

Acacia cf. nilotica (babul), Bombax ceiba (semal), Emblica officinalis (anwala), Terminalia cf. arjuna (arjun), 

Alianthus cf. excelsa (maharukh), and Haldina cordifolia (haldu) occurred in the region. This significant 

change in the arboreals substantiates the establishment of forest groves in restricted pockets 

intercepted with stretches of open grasslands, particularly on the elevated land surfaces. The entire 

Ganga Plain is flood prone owing to a dense network of river channels. Hence, because of recurrent 

deluges and shifting of river courses, vast stretches of forests could never be regenerated, except for a 

few forest groves on interfluves. This significant alteration in the vegetation scenario with the 

establishment of forest groves in restricted pockets explicates that the region might have come across 

a warm and humid climate with the initiation of active SW monsoon. However, strengthening of 

Indian summer monsoon took place wider time interval of 13,000 to 4,300 cal yr BP and consequently 
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the region experienced a warm and humid climate. This is evidenced from the frequent encounter of 

liminological proxies viz., diatoms, thecamboebians and sponge spicules from Karela Jheel deposit. 

The abundance of diatoms in sediments also verified that lake had a wider spread during this 

phase35. The expansion of the neighbouring lake, Sanai Tal ~13,000 to 5,800 cal yr BP on account of 

high rainfall is also reflected by the shell-rich muddy sediments and enrichment of aquatic flora36. 

Strong fluvial activity has also been documented ~13,000 to 8,000 cal yr B P in the Ganga-Gomti 

interfluves, based on geomorphic mapping supported by OSL chronology37. This phase of warm and 

humid climate corresponds with the period of increasing warmth witnessed in Kumaon Himalaya38 

and Kashmir Valley39 as indicated by the much improvement of broad-leaved oak forests as well as 

swelling of Himalayan rivers ~10,000 to 7,000 cal yr BP40. The pollen, isotope and geochemical 

evidences from Lonar Lake in Central India have also illustrated wet climatic conditions ~11,000 to 

6,200 cal yr B P41. Amazingly, the debut of Cerealia pollen at the level dated 9,000 cal yr BP in 

lithocolumn and concurrent steady presence of the associated cropland weeds Cheno/Am, Artemisia 

(nagdona) and Rumex (jangli palak) divulges the inception of low intensity cereal-based agrarian 

practice in the region. This superseded the earlier pollen42 and phytolith43 records from dried lake-bed 

and carbonized macro-remains of domesticated rice44 from the adjoining archaeological mound dated 

to 7,000 cal yr BP at Lahuradewa, Sant Kabir Nagar District, approximately 250 km east; as well as 

pollen evidence dated to 4,500 yr BP from Meander Lake, Pratapgarh District, about 60 km southwest45 

in the proximity of a Mesolithic (ca. 8,000 BC) site46. The lake had a wider spread as obvious from the 

increasing trend of aquatic plants, Typha spp. (elephant grass) and Potamogeton together with the 

predominance of freshwater algae, Botryococcus, Zygnema and Spirogyra. The swampy fringe around 

the lake also got broader and was overgrown by wetland plants namely Polygonum serrulatum and 

sedges (Cyperaceae). The recovery of pollen of subtropical and temperate elements, Pinus cf. 

roxburghii (chirpine), Betula (bhojpatra) and Alnus (utis) demonstrates their long distance transport 

largely through water courses and partially by winds from the Himalayan region, where these plants 

occur profusely in pure or mixed formations even today. Their encounter also signals the Himalayan 

connection of the regional wind circulation pattern. 

Between 8,700 and 4,800 cal yr BP (Pollen zone KJ-III), the groves continued to thrive in 

restricted pockets in the region, interspersed with open grasslands. Acacia (babul), Madhuca indica 

(mahua) and Holoptelea integrifolia (chilbil) were major constituents, in addition to Aegle marmelos (bel), 

Moringa oleifera (sahjan) and Gardenia cf. jasminoides (papada), which invaded the region appreciably 

by this time. However, the forest groves became less diversified, because Oroxylum cf. indicum 

(shyonak), which was the most prominent forest ingredient earlier, dwindled sharply and 

subsequently vanished with the termination of this phase. This extermination of Oroxylum cf. indicum 
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(shyonak) might have occurred due to erosion of the lake-bed and water courses, where it grew 

profusely due to availability of locally moist conditions for its regeneration. From this conspicuous 

depletion in the forest groves in terms of their quantitative and qualitative composition, it could be 

surmised that the climatic conditions most likely turned warm and relatively less-humid on account 

of prevalence of a relatively low intensity SW monsoon. This is also validated by studies on the lake 

sediments from eastern Kumaon Himalaya, exhibiting the increase in δ13C values (by 3‰) and low 

trough in magnetic susceptibility ~8,200 to 6,000 cal yr BP47. The marine foraminifera records from the 

Arabian Sea48 also reveal the reduction of SW monsoon during this phase. The lake retained similar 

status, as the aquatic vegetation remained almost unchanged during this period. The preponderance 

of freshwater alga-Botryococcus and Ceratopteris, an aquatic fern, deciphers that the lake contained 

standing water. The consistent retrieval of Cerealia pollen in good numbers along with concomitant 

cropland weeds such as Cheno/Am, Caryophyllaceae, Sesamum indicum (til) and Brassicaceae 

(mustard family) with increased frequencies implies some augmentation in the agricultural practice in 

the region. Momordia charantia (karela), at the level dated to 6,770 cal yr BP, is the earliest evidence of 

the cultivation of this vegetable crop. Due to its frequent cultivation on the dried lake-bed by the local 

inhabitants, the lake is popularly known as Karela Jheel. At present, the area all along the dried lake-

bed is also under cultivation of some other cucurbits by the local inhabitants for subsistence and cash 

crops. 

Around 4,800 to 2,000 cal yr BP (Pollen Zone KJ-IV), forest groves in restricted pockets got 

profuse and varied in floristic composition as apparent from the expansion of Madhuca indica (mahua), 

Acacia cf. nilotica (babul) and Holoptelea integrifolia (chilbil), immigration of Millingtonia cf. hortensis 

(neem chameli), Aegle marmelos (bel) and Paracalyx, and resurgence of Oroxylum cf. indicum (shyonak), 

Emblica officinalis (anwala), Terminalia cf. arjuna (arjun) and Helicteris cf. isora (marod phalli). This, the 

maximum diversification of the forest groves in this phase suggest that the region experienced a 

warm and relatively more-humid climate with the initiation of a vigorous SW monsoon, which 

continued for a period of ca. 3,000 years. An equivalent vegetation scenario and climatic condition 

have also been deduced in the pollen sequences from Lahuradewa Lake, Sant Kabir Nagar district49 and 

Jalesar Lake, Unnao District50 during more or less the same time slots. In the regional perspective, the 

Rajasthan desert also witnessed >50 cm higher rainfall than today ~5,000 to 3,000 yr BP51. During this 

period of congenial climate, the eastern Madhya Pradesh also supported luxuriant mixed tropical 

deciduous forests, which subsequently got succeeded by the present Sal (Shorea robusta) dominated 

forests ~2,800 cal. yr BP with the advent of active SW monsoon52. The proliferation of mixed oak-

chirpine forests in Kumaon Himalaya also occurred as a result of prevalence of a warm and humid 

climate during the same time interval53. The prevailing conducive climate during this phase 

augmented the cereal-based arable crop economy in the region. This is confirmed by the steady 
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presence of Cerealia and associated cropland weeds. The substantial rise in Tubuliflorae exhibits 

increasing pastoral activities, as the members of this family are unpalatable to cattle54, and hence 

more pollen were recovered in the sediments, in addition to grasses. The lake would have assumed a 

bigger expanse and was brimming with water due to frequent inundations. Under such a turbulent 

lake environment, the aquatic flora could not propagate as they dwell frequently in the lentic water 

bodies. Sedges, which profusely occupy the water-logged lake margin, also declined sharply because 

of the disturbed lake milieu.  

During 1000 BC to 700 BC, covering this phase, two successive cultures viz., Black Slipped 

Ware and Painted Grey Ware, have been noticed from the Hulaskhera mound55 adjoining to the 

southern flank of the lake. The settlers of these cultures practiced Oryza sativa (rice), Hordeum vulgare 

(barley), Eleusine coracana (ragi millet) and Vigna radiata (green gram) as the foremost staple crops56 as 

determined from the retrieval of charred grains/seeds from the mound. However, between 700 BC 

and 300 BC, the Northern Black Polished Ware culture succeeded. The retrieval of Hordeum vulgare 

(barley) denotes that it was the principal staple crop in the subsistence strategy57 during this period. 

From 2,000 cal yr BP onwards (Pollen Zone KJ-V), the arboreals (trees & shrubs) dwindled 

noticeably compared to the earlier phase, except for Madhuca indica (mahua) and Acacia (babul), 

which were prominent. Possibly, the former was conserved by the local inhabitants for its 

multifaceted use, and the latter might have invaded quickly the barren land or would have been 

planted by the Government to reclaim the adjoining wasteland during the recent past. Other trees 

viz., Syzygium cf. cumini (jamun), Barringtonia cf. acutangula (Hijal), Millingtonia cf. hortensis (neem 

chameli) etc. occurred sparingly around the water courses or nearby in moist habitats. This 

significant change in the floristic mosaic infers the transformation of forest stands with grasslands 

into open grasslands with scanty trees, which could be the repercussion of a warm and dry climate, 

attributed to reduced monsoon precipitation. However, the agrarian practice accelerated, in spite of 

the inclement climatic conditions, because Cerealia and cultural pollen taxa retained the rising trend. 

This might have also been the result of extension of cultivated land in order to sustain the food 

security of the increasing population in the recent past. The lake assumed its present ephemeral 

status with smaller stretch as explicated by the deficient aquatic flora than before. This is also 

authenticated by the reduction in the frequencies of aquatic elements including diatoms and sponge 

spicules in the Karela Lake bed under the similar climatic regime since 2,000 cal yr BP58. This regime of 

unfavorable climate has also been recorded during the Late Holocene, based on pollen evidence from 

Basaha Jheel59, Jalesar Lake60 and Lahuradewa Lake61 ~1800 cal yr BP, 1200 cal yr BP and 1300 cal yr BP 

respectively in the Central Ganga Plain with equivalent vegetation scenarios. In the regional 

perspective, the Rajasthan desert has also come across a very arid climate since 2,000 cal yr BP, as 
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marked by the inadequate arboreals and aquatic flora in Lunkaransar lake deposit62. By this time in 

Kumaon Himalaya, mixed oak-chirpine forests were replaced by mixed pine-oak forests due to the 

deterioration of climate63. Recently, the Lonar Lake evidence from Central India has also brought out 

prolonged drought ~2000 to 600 cal yr BP owing to prevalence of weaker monsoon64. The 

archaeological findings from the adjoining Hulaskhera mound have disclose that during the early part 

of this phase, the region was under the successive rulings of Sunga-Kushana (200 BC-AD 300), Gupta 

(AD 300-700) and Rajputa (AD 700-1000) dynasties65. The inhabitants of these cultures cultivated 

cereals, pulses and oil seed plants as staple crops until AD 100066. However, they abandoned the 

region ~AD 1000, most likely owing to severity of climate. 

 

Correlation with climatic sequences from other lakes of Ganga Plain 

If the present pollen sequence from Karela Jheel is seen in context to multiproxy signals, including 

pollen, from other sedimentary deposits of the Central Ganga Plain, it is observed that all of them 

have broadly connoted converging trends of climate change to a larger extent, excepting some events, 

which could not be depicted in the present or intermittently registered in earlier studies, probably 

due to the limitation of the proxies used. Hence, pollen in addition to geochemical, isotope and 

sedimentological reconnaissance of the sediment profiles have certainly provided the significant 

supplementary database in order to understand precisely changing terrestrial landscape, vegetation 

scenario, inception and subsequent pace of agrarian practice and human impact in the region in 

relation to concurrent climatic variability during the Late Quaternary Period. However, some 

discrepancies in time slots for the prevailing identical climatic condition, even in the closely located 

sites, of the Ganga Plain could be ascribed to the non-availability of series of absolute radiocarbon 

dates at closer intervals and determination of more ages using sedimentation rates for the lacustrine 

deposits analysed so far, based on few absolute dates only. Further, the wider geographic locations 

and magnitudes of spatial climatic variability as well as geological settings of sites studied have also 

affected the precise temporal demarcations of similar climatic episodes in the Ganga Plain.     

The geomorphic evidence, i.e. the ox-bow shape of the lake and presence of coarse sand at the 

base-level of the 2.6m thick exposed section at Karela Jheel provide evidence for the existence of an 

active channel of the Sai River prior to 14,000 cal yr BP, which presently flows about 10 km south of 

the lake. Sanai Tal, on the interfluve between rivers Gomti and Sai in Raebareli District, was also 

formed as a cut-off lake ~15,000 yr BP under a warm and humid climate67. 

 The pollen evidence from terrestrial sources reflects that the landscape supported open 

grasslands with sprinkle of a few trees68 between 14,000 and 12,500 yr BP under a cool and dry 

climate. Likewise, scarce record of moist-loving the camoebian cysts and lack of terrestrial pollen 

proxies ~17,000 to 13,000 cal yr BP exhibits the presence of shallow water body under with a weak 
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winter monsoon69. The pollen, geochemistry and isotope analyses from Sanai Tal also supports that 

the channel was abandoned during comparatively arid conditions due to weak summer monsoon 

around 15,000 to 13,000 cal yr BP got converted into a swamp70.  

The terrestrial and aquatic pollen proxies from Karela Jheel have registered warm and humid 

and warm and less-humid climate ~12,500 to 8,700 cal yr BP and ~8,700 to 4,800 cal yr BP respectively, 

which could be attributed to deviating behaviour of Indian summer monsoon (ISM). During these 

events the region adjoining to lake supported the restricted forest groves interspersed with stretches 

of grasslands. Similar, climatic conditions have been registered ~9,250 to 6,400 cal yr BP with 

altogether identical vegetation scenario in the Lahuradewa Lake area in eastern Uttar Pradesh71, about 

200km away from the present study site. The pollen, geochemical and isotope analyses of Sanai Tal  

deposit has also demonstrated a humid climate ~13,000 to 5,800 yr BP; however, this phase was 

interrupted with a brief dry spell between 11,500 and 10,500 yr BP corresponding with the Younger 

Dryas event witnessed globally72. This short term climatic change could not be deciphered by the 

present study from Karela Jheel, probably owing limited implication of the pollen proxies used. The 

sediment texture and total organic/inorganic carbon analyses also confirm the prevalence of a humid 

climate over a wider time period i.e. ~13,500 to 5,260 cal yr BP in the Jalesar Lake pollen records73. 

However, the limnological proxies viz., diatoms, thecamboebians and sponge spicules from Karela 

Jheel deposit, covering a wider time bracket of 13,000 to 4,300 cal yr BP, indicates the strengthening of 

ISM monsoon and the region enjoyed a warm and humid climate. The predominance of diatoms in 

sediments has proven that lake had a wider stretch during this phase74.  

The terrestrial pollen proxy signals from Karela Jheel sediment profile reflect a warm and 

humid climate with an ameliorating trend almost covering the time interval i.e. ~4,800 to 2,000 cal yr 

BP. Contrary to this, the distinct increase in the pinnate diatom, sponge spicules and terrestrially 

derived thecamoebians from the same profile between 4,300 and 2,900 cal yr BP indicates that the 

climate turned warm and relatively less-humid in response to reduced monsoon precipitation75. The 

former case may be more acceptable as it represents a picture of the wider landscape. In latter case, 

most of the proxies are originated from local source. An equivalent climate has also been witnessed in 

Jalesar Lake profile ~4,760 to 3,260 cal yr BP76 and Basaha Jheel profile ~3,300 to 2,800 cal yr BP77, based 

on pollen evidence. Moderate monsoon rainfall also took place 4,050 cal yr BP in eastern Uttar 

Pradesh, which is clearly marked by the presence of forest groves in the pollen sequence from 

Lauhuradewa Lake78. Between 6250 and 2800 cal yr BP, diversified and dense mixed deciduous forests 

flourished in Central India on account of prevailing active southwest monsoon79. This is also in 

concordance with the increase of trees and aquatic elements in the lake deposits in Rajasthan ~5,000 yr 

BP, implying the increased monsoon precipitation by >50 cm than today80.  
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Since 2,000 cal yr BP to present, the severe depletion of trees in the area contiguous to Karela 

Jheel occurred and grassland with restricted forest groves succeeded the open vast stretches of 

grassland with a few scattered trees. This drastic change in the vegetation pattern took place due to 

weakening of SW monsoon and consequently a warm and dry climate prevailed in the region. This is 

also verified by the reduction in the frequencies of aquatic flora comprising diatoms and sponge 

spicules in the same lake bed under the similar climatic regime with the time slice of last 2,000 years81. 

Similar vegetation and climatic conditions have been noticed in the vicinity of Basaha Jheel ~1,800 cal 

yr BP82 and Jalesar Lake ~1,200 cal yr BP83, Unnao District; Meander Lake, Pratapgarh District ~1,550 cal 

yr BP84; Lahuradewa Lake, Sant Kabirnagar District ~1,300 cal yr BP85 in the Central Ganga Plain. The 

pollen records from shallow lake deposits from Misa Tal86 and Kathauta Tal87, Lucknow District have 

also depicted reduced monsoon rainfall during last 2 millennia. This is evident by the presence of 

grassland with sporadic trees. The climate also deteriorated since ~2,000 yr BP in Rajasthan desert as 

there was also an abrupt diminution of vegetation cover88. 

 

Conclusions 

The pollen-based evidence from the 2.6 m thick sediment profile from Karela Jheel, Lucknow District 

has provided valuable information in order to understand the vegetation shifts, concurrent climatic 

events and lake-level fluctuations in context to deviating trend of SW monsoon since the Late 

Quaternary Period. The pollen-based reconnaissance has also enabled to understand the 

commencement of incipient agricultural activities and its following course in relation to cultural 

history of this region of the Central Ganga Plain.  

 Geomorphic settings of the lake and sediment composition at base-level of the profile symbolizes 

the existence of an active channel of Sai River prior to 14,000 cal yr BP, which at present flows 10 km 

south of the lake site. This is clearly indicated by the presence of a coarse sandy stratum of infinite 

thickness at the base of the lithocolumn, indicating the sediment got accumulated under a high 

energy fluvial environment. 

 The region supported open grasslands with a few trees ~14,000 to 12,500 cal yr BP under a cool and 

dry climate with an ameliorating trend, attributable to reduced monsoon rainfall. An oxbow-shaped 

lake was formed by virtue of shifting of Sai River south to the present study site ~14,000 cal yr BP. 

This is evidenced from the presence of clay fraction with minor sandy sediment. The lake was small 

in expanse, because the aquatic elements were very sporadic in the sediments.  

 ~12,500 to 8700 cal yr BP, forest groves interspersed with grasslands were established in interfluves 

with the incursion of a good number of trees, probably with the arrival of a warm and humid 

climate. The first appearance of Cerealia pollen ~9000 cal yr BP denotes the beginning of cereal-

based agricultural activities.  
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 The forest groves in the restricted pockets flourished on the raised land surfaces ~8700 to 4800 cal yr 

BP. However, they turned sparse as a consequence of prevalence of a warm and relatively less-

humid climate, on account of reduced monsoon precipitation. The agricultural activities continued 

with the more or less magnitude as earlier. 

 Expansion of the forest groves ~4800 to 2000 cal yr BP occurred with the arrival of a warm and more 

humid climate in the region, which was the impact of intensification of SW monsoon. The 

acceleration in agrarian practice by this time is registered by the rising trend of cerealia and other 

cultural pollen taxa.  

 From 2,000 cal yr BP onwards, the decimation of the trees suggests that the region again supported 

open grasslands similar to present time. This change in the vegetation mosaic reflects that a warm 

and dry climate prevailed in the region, because of reduced monsoon precipitation. Nevertheless, 

the arable economy continued with same magnitude as before, in order to deal with the food 

security of the escalating human population of during recent past. 
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Introduction 

 

The site of Masudpur I (Sampolia Khera) (29° 14.636’ N; 75° 59.611’) (Fig. 1), located at a distance of 

about 12 km from the large urban site of Rakhigarhi, was excavated under the Land, Water and 

Settlement project of the Dept. of Archaeology of Banaras Hindu University and University of 

Cambridge in 2009. The site revealed presence of Early, Mature and Late Harappan cultural material1. 

Faunal material collected during the excavation was examined and this is final report of the material 

from Masudpur I (Sampolia Khera).  

 
Fig. 1: Location of Sampolia Khera (Masudpur I) 
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Material and Methods 

 

Identification work was done at Banaras Hindu University in 2010. Only a few fragments were taken 

to the Archaeozoology Laboratory at Deccan College for confirmation. After the analysis was over 

select bones were photographed and all the studied material was restored back to the respective cloth 

storage bags.  

 

Since during excavation archaeological material was stored with a context number, these context 

numbers were used as faunal analytical units. Thus, in the tables the original data are presented 

under various cultural units, labelled as phases by the excavators (Table 1).  

 

All the skeletal elements and remains of shells were taken out from their packets and fragments 

broken during packing and unpacking were immediately mended. A few fragments needed cleaning 

with water and drying in shed. Faunal analysis was done in two stages. Initially, a random sample of 

bone packets was selected for analysis with the purpose of gaining a preliminary insight into the 

diversity of fauna. After this stage all the bone packets were studied using a standard protocol 

developed at the Archaeozoology Laboratory of the Deccan College, Pune. The protocol being 

followed at the Archaeozoology Laboratory since its inception in the early 1970s includes following 

steps: 

 

1.  Identification of skeletal element 

2. Identification of species or genus 

3.  Recording signatures of both pre- and post-depositional factors (like human, carnivore and 

rodent activity) 

4.  Recording fractures, cut marks as well as accidental breakage of bones both in the past and 

after their recovery from archaeological provenance 

5. Recording marks of carnivore activity in the light of unpublished observations (Sharada 2007-

2008) 

6.  Identification of age and sex (if possible) 

7.  Recording bone measurements 

8.  Entering all the information in a format that is developed for computer-based data processing 

9.  Giving a registration number for further reference to important specimens. 

 

In the beginning, from each collection (archaeological context) unit, skeletal elements were classified 

into broader groups such as bones of axial (ribs, vertebrae and skull) and appendicular skeleton 

(legs). The method described by Clason2 (1972) was used for identifying and counting the specimens 

in which ancient fragments of a single skeletal element (if recognised) were not treated as separate 

entities.  
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All the data recorded in standard paper format were keyed-in and analysed using DCPARZ – 

computer software developed by Joglekar3 in the late 1980s. A standard archaeozoological system of 

bone identification, faunal data recording and measuring bones4 was followed. 

 

Species identification was based on basic distinguishing markers (unpublished) derived from the 

comprehensive reference collection of animal skeletons housed at the Deccan College 

Archaeozoology Laboratory. If necessary, help was taken from the published distinguishing keys 

such as Schmid (1972) and Hillson (1992) for general identification; Pawankar and Thomas (2001) for 

identification of the blackbuck (Antilope cervicapra); Prummel and Frisch (1986) for identification of 

bones of sheep and goat; and Joglekar et al. (1994) for finer differentiation among the cattle, buffalo 

and nilgai.   

 

Mostly large mammalian bones could be easily identified, however, in case of closely related species 

like cattle (Bos indicus) and buffalo (Bubalus bubalis); goat (Capra hircus) and sheep (Ovis aries) it is 

difficult to assign the bone to a particular species if the bone is highly fragmented, or if the 

distinguishing markers are absent. Therefore, broad-level groups like Bos/Bubalus, and Capra/Ovis 

were created. Similarly, the bones of small ruminants like sheep and goat were highly fragmented. 

Although an attempt was made to identify the fragments using the reference collections and the 

species identification keys, several fragments were beyond identification, and did not fit into any of 

the taxa. 

 

Though faunal expertise of the analysts and help taken from the species identification keys were 

used, several fragments could not be securely identified. Such skeletal elements (Unidentified 

fragments- UF) were grouped into three different classes.  The fragments that had freshly broken 

edges (broken after excavation) were not included in this counting procedure. All fragments up to 1 

cm length were called as the “small” unidentified fragments (UF-S), those between 2 and 10 cm were 

categorized as the “large” unidentified fragments (UF-L).  

 

A total of 2118 skeletal elements were examined of which 493 could not be identified (Table 1). The 

level of identification (76.72%) is slightly more than that at Bhimwada Jodha (Masudpur VII). It is 

adequate enough for further interpretations and for comparison with the faunal assemblages from 

other similar culture sites. A large number of fragments (n=333) at Sampolia Khera were broken after 

excavation and in general the condition of these fragments was fragile. Several fragments from this 

site also showed marks of tramping and breakage due to various other post-depositional taphonomic 

factors. All these fragments were counted but not included in faunal quantification since most of 

these were due to post-depositional processes. 
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Culture NISP UF-L UF-S UF TF 

Early Harappan  55 8 8 16 71 

Early/ Mature Harappan 59 12 18 30 89 

Mature Harappan 1371 225 113 338 1776 

Late Harappan 140 11 31 42 182 

Total 1625 256 237 493 2118 

 

Table 1: Sampolia Khera: Summary of faunal identification 

 

Early Harappan Contexts 

 

The faunal material recovered from the Early Harappan contexts contained only 71 fragments, of 

which 16 could be securely identified (Table 2, Fig. 2, Plates I-II). The material came from two 

trenches (XA1 and XM2). In general bone fragments were well-preserved, but in a few cases there 

were cracks and the edges were rounded (Plate III).  

 

Evidence of post-depositional taphonomic modifications was observed in two cases. Surface of a 

vitrified long bone fragment (perhaps of tibia) of cattle (MSD161) recovered from trench XM2 had 

marks of cracking and the edges were eroded. Another rib fragment recovered from trench XA1 also 

had cracks on the surface. Both these fragments were perhaps exposed to sunlight before getting 

buried.   

 

Trench XA1 XM2 Total 

Phase I II I 

Species 132 134 135 137 129 130 320 321 324 

Bos indicus 0 0 0 0 0 1 0 3 0 4 

Bos/Bubalus 1 1 0 0 13 1 2 18 1 37 

Bubalus bubalis 0 0 0 0 3 0 0 1 0 4 

Capra hircus  0 0 0 1 0 1 0 0 0 2 

Capra/Ovis 0 0 1 0 1 0 1 1 0 4 

Tetracerus quadricornis 0 0 0 0 0 0 0 1 0 1 

Sus scrofa 0 0 0 0 2 0 0 0 0 2 

Elaphus maximus 0 0 0 0 0 0 0 1 0 1 

Total 1 1 1 1 19 3 3 25 1 55 

 
Table 2: NISP from the Early Harappan contexts at Samploia Khera (Masudpur I) 
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Fig. 2:  Summary of Identification: Early Harappan Contexts 

 

 
Pl. I: Wild pig mandible from the Early Harappan phase at Masudpur-I 
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Pl. II: Ivory fragments from the Early Harappan phase at Masudpur-I 

 

 
 

Pl. III: Preservation condition of the bones from the Early Harappan phase at Masudpur-I 
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Two skeletal elements were completely charred – second phalanx of four-horned antelope (trench 

XM2) and atlas vertebra of goat (trench XA1), and distal end of cattle humerus (MSD160) was 

vitrified. Cut marks were observed in case of two fragments from trench XM2 and four from trench 

XA1. The skeletal elements that showed cut marks were an ivory of elephant (MSD163) and second 

phalanx of cattle (MSD158). Distal half of the first phalanx was cut in oblique manner in lateral-

medial direction (Fig. 3). The ivory fragment provides a solitary evidence for use of this material for 

making objects. However, in what quantity and where this activity was happening can not be 

determined due to small-sized vertical excavation.  

 
 

Fig. 3: Early Harappan Contexts: Cut marks on the first phalanx 

 

Early Harappan faunal material from these two trenches contained mostly the fragments of domestic 

animals. Only four out of 55 identifiable fragments belonged to cattle, buffalo and goat. Though four 

fragments have been classified as of sheep/goat, presence of the sheep was not attested at all. Two 

wild mammals utilised as food species were the four-horned antelope (trench XM2) and wild pig 

(trench XA1). There were two fragments of the same animal (wild pig) from trench XA1 – a cranial 

bone of right side and mandible of the left side. 

 

Early/Mature Harappan Mixed Contexts 

 

A total of 89 fragments were recovered from two contexts designated as occupation phase II in trench 

XM2. Both these contexts were with mixed Early and Mature Harappan material. It was possible to 

identify 59 of these fragments (Table 3, Fig. 4, Plate IV). Except a charred maxillary first molar of a 

very old nilgai recovered from trench XM2, rest all belonged to domestic animals.  
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Context Number 319 323 Total 

Bos indicus 2 9 11 

Bos/Bubalus 0 39 39 

Bubalus bubalis 0 4 4 

Capra hircus/Ovis aries 1 3 4 

Boselaphus tragocamelus 0 1 1 

Total 3 
56 

59 
 

Table 3: NISP from mixed contexts at Samploia Khera (Masudpur I) 

 

 
 

Fig. 4: Summary of Identification: Early/Mature Harappan Mixed Contexts 
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Pl. IV: Bubalus bubalis astragalus and second phalanx from the Early/Mature Harappan phase at Masudpur-I 

 

It is interesting that almost all the fragments recovered from this occupation phase showed marks of 

bone modifications. A majority of fragments were with fresh looking edges, but a few showed marks 

of weathering. For example, surfaces of a rib and a pelvic bone fragment of cattle/buffalo had several 

criss-cross cracks indicating that these two skeletal elements were exposed to sunlight/heat before 

their burial.   

 

Charring was observed in case of 24 fragments, of which 17 were completely charred. Ribs, vertebrae, 

and a few long bone fragments showed marks of charring. Cut marks were noticed in case of 12 

skeletal elements. One of the charred fragments was a complete right side astraglaus bone of buffalo 

(MSD147) recovered from context no. 323. Only the lateral-proximal end of this astragalus was 

charred, perhaps along with charring of distal end of tibia.  

 

Cut marks were observed mostly on humerus, radius-ulna, femur, tibia, mandible, vertebrae, ribs 

and phalanges. One of the cut bones was a first phalanx (MSD149) of cattle recovered from trench 

XM2 where an oblique cut running from anterior to posterior side was noticed (Fig. 5).  
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Fig. 5: Early/Mature Harappan Mixed Context: Cut mark on the first phalanx 

 

Another bone cut in oblique manner was a thoracic vertebra of cattle that was cut in cranial-caudal 

direction with a sharp cutting implement (Fig. 6).  

 
Fig. 6: Early/Mature Harappan Mixed Context: Cut mark on thoracic vertebra 

 

An interesting cut was observed on a thoracic vertebra recovered from context no. 323. The centrum 

of an adult cattle/buffalo vertebra was cut in half where the blade passed in lateral-medial plane, thus 

removing the dorsal part of the vertebra (Fig. 7).  
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Fig. 7: Early/Mature Harappan Mixed Context: Cut mark on thoracic vertebra 

 

Two bone tools were recovered from context 323. These were made from a femur (MSD153) and a 

shaft of tibia (MSD 152) of cattle (Fig. 8).  

 
Fig. 8: Early/Mature Harappan Mixed Context: Bone Tools 
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Mature Harappan Contexts 
 

Mature Harappan deposit was recognised in all three trenches (XA1, XM2 and YA3). Faunal material 

(Plates V-XII) from these trenches has been described trench-wise.  

 

 
 

Pl. V. Bones of Bos indicus from the Mature Harappan phase at Masudpur-I, A: Femur, B: Metacarpal, C: Tibia 

 

 
 

Pl. VI. Bones of Bos indicus from the Mature Harappan phase at Masudpur-I, A: Calcaneum, B: Astragalus, C-D: First 

phalanges 



Indian Journal of Archaeology 
 

37 | P a g e                                                        V i s i t  u s :  w w w . i j a r c h . o r g  

 

 
 

Pl. VII. Metacarpal (A), second phalanx (B) and metatarsal of Bubalus bubalis from the Mature Harappan phase at 

Masudpur-I 

 

 
 

Pl. VIII. Mandible of Ovis aries from the Mature Harappan phase at Masudpur-I 



Faunal Remains from Sampolia Khera (Masudpur I), Haryana 
 

38 | P a g e                                                        V i s i t  u s :  w w w . i j a r c h . o r g  

 

 
 

Pl. IX. Radius bones of Sus domesticus from the Mature Harappan phase at Masudpur-I 

 

 
 

Pl. X. Wild pig metapodia (A and C) and mandible (B) from the Mature Harappan phase at Masudpur-I 
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Pl. XI. Blackbuck humerus bones from the Mature Harappan phase at Masudpur-I 

 

 
 

Pl. XII. Humerus (A) and radius (B) of Axis axis from the Mature Harappan phase at Masudpur-I 
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Trench XA1 

 

The material from Phases III to VII belonged to the Mature Harappan Period. A good number of 

fragments from various contexts in this trench showed marks of charring and cutting activities (Table 

4).  In all the phases, charred and completely charred fragments were more than the charred and 

calcified ones. In all activity of charring was noticed in 31.62% of the identifiable fragments. Marks of 

cutting were noticed in case of 12.45% fragments. More or less the pattern of cutting was same as that 

has been observed in case of Early Harappan period. However, a few patterns were peculiar to this 

period. 

 

Phase III IV V VI VII Total %  

Charred Bone  5 6 8 8 27 54 11.02 

Completely Charred  9 16 17 37 17 96 19.59 

Charred and Calcified 0 0 2 0 3 5 1.02 

Cut Mark 7 5 12 11 26 61 12.45 

Carnivore gnawing 

marks 0 0 1 0 0 1 0.20 

Porous condition 0 0 0 0 2 2 0.41 

Bone Tool 3 0 1 1 2 7 1.43 

% with respect to NISP (490) 
Table 4: Trench XA1: bone modifications 

 

Evidence of action of post-depositional physical factors has been noticed in case of several fragments. 

For example, a lumber vertebra of cattle/buffalo was so much abraded that a part of the bone surface 

has got peeled off (Context No. 125). Similarly, the edges of distal end of a humerus of cattle 

recovered from Context No. 122 were highly abraded. Only two fragments recovered from Context 

No. 109 showed porous nature and brittleness due to exposure to water-logged condition. These were 

patella bones of cattle of which one was of a neonatal (less than a month old) animal.  

 

A single case of carnivore bone modification was noticed. An astraglaus of four-horned antelope 

(MSD054) recovered from Context No. 113 was modified by a scavenger (perhaps a dog). Evidence of 

physical movement of originally deposited of skeletal units (while butchering/food processing) has 

been found in one case. A calcaneum (MSD039) and a centrotarsal (MSD040) of an adult Bos indicus 

were found from Context No. 117 (Phase V) whereas the corresponding astragalus (only proximal 

end left intact) in a weathered condition was recovered from Context No. 113 of the same phase, but 

above Context No. 117.  

Seven bone tools were recovered from various contexts, except those from Phase IV (Figs. 9-10). It 

was possible to identify the skeletal elements used for making tools in a few cases. A tool recovered 

from Context No. 113 (MSD048) was made from the shaft of cattle/buffalo tibia, whereas the one 

recovered from Context No. 109 (MSD021) was made using the angle of cattle/buffalo mandible.  
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Fig. 9: Bone Tools         Fig. 10: Bone Tools 

 

Two chisel-like tools were found from Context No. 125 (Phase III). Of these MSD063 was made using 

a metapodial shaft (perhaps metatarsal) of cattle/buffalo where one end was fire hardened. The 

skeletal element of the other tool (MSD062) could not be determined. A single tool was found from 

Context No. 126 (Phase III) that was made using proximal end shaft of cattle/buffalo tibia (MSD064).  

 

Faunal material from Phase III and Phase IV of Trench XA1 exclusively belonged to mammals (Table 

5). Not a single fragment of non-mammals was recovered from these contexts. In both these phases, 

emphasis was on use of domestic animals, mainly cattle, buffalo and goats/sheep. The representation 

of buffalo is scanty. Only one complete second phalanx of buffalo (MSD056) was identified from 

Context No. 119. Similarly, only one fragment of goat was identified from Phase III (complete 

maxillary molar of right side) and Phase IV (distal end of humerus) each. Though a few skeletal 

fragments were identified as of sheep/goat, not a single fragment of the sheep could be securely 

identified.  
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Phase III IV 

Context 115 122 125 126 127 Total 119 120 121 Total 

Bos indicus 0 2 0 4 0 6 0 0 1 1 

Bos/Bubalus 1 8 13 25 3 50 20 0 4 24 

Bubalus bubalis 0 0 0 0 0 0 1 0 0 1 

Capra hircus  0 0 0 1 0 1 1 0 0 1 

Capra/Ovis 0 2 1 1 0 4 3 2 2 7 

T. quadricornis 0 0 0 1 0 1 0 0 0 0 

A. cervicapra 0 0 0 0 0 0 1 0 1 2 

Canis lupus 0 0 0 1 0 1 0 0 0 0 

Total 1 12 14 33 3 63 26 2 8 36 
 

Table 5: Mature Harappan contexts: NISP from trench XA1 (Phase III and IV) 

 

Only three wild mammalian species were identified from Phase III and IV. These were T. quadricornis 

(a cut and charred metacarpal), A. Cervicapra (distal end of right side humerus), and Canis lupus (a 

lumber vertebra of an adult). This lumber vertebra of the wolf has no mark of charring or cutting but 

its surface showed mars of weathering and has abraded edges. Perhaps this vertebra could have been 

brought in by scavengers like dogs.   

 

As compared to Phase III and IV subsequent Mature Harappan phases (V to VII) showed much more 

faunal diversity (Table 6) though the emphasis on using domestic animals continued. In these phases 

the proportion of securely identified buffalo bones was small, but consistent. In all the three phases 

the domestic buffalo formed about 2-4% of the identified specimens. The proportion of sheep and 

goat was 7 to 10% from Phase V and Phase VI, but it nearly doubled during the terminal phase of the 

Mature Harappan (Phase VII). It is also interesting that for the first time sheep could be securely 

identified along with the goats –one fragment each from Phase V (distal end of femur) and Phase VI 

(mandible of right side), and two fragments from Phase VII (distal end of humerus of a lamb of less 

than 6 months, a scapula and tibia of adults, all three with cut marks). Domestic pig appeared for the 

first time in Phase VII identified due to presence of a cut proximal end of radius.  
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 Phase V VI VII 

Context 113 117 Total 111 pit 114 Total 109 110 Total 

Bos indicus 5 12 17 2 2 4 24 15 39 

Bos/Bubalus 15 57 72 28 3 31 48 75 123 

Bubalus bubalis 1 1 2 2 0 2 1 3 4 

Capra hircus  2 1 3 0 1 1 2 1 3 

Ovis aries 0 1 1 1 0 1 1 2 3 

Capra/Ovis  0 3 3 2 6 8 21 27 48 

Sus domesticus 0 0 0 0 0 0 1 0 1 

B. tragocamelus 1 0 1 0 0 0 2 0 2 

Axis axis 0 0 0 1 0 1 2 4 6 

T. quadricornis 1 0 1 2 0 2 0 0 0 

A. cervicapra 0 1 1 0 0 0 0 0 0 

Sus scrofa 0 0 0 0 0 0 0 2 2 

Lepus nigricollis 0 0 0 0 0 0 2 2 4 

Rattus rattus 1 1 2 0 0 0 0 0 0 

Catla catla 1 0 1 0 0 0 0 0 0 

Lamellidens sp. 0 1 1 0 0 0 0 0 0 

Digoniostoma pulchella 0 0 0 0 0 0 0 1 1 

 Total 27 78 105 38 12 50 104 132 236 

 
Table 6: Mature Harappan contexts: NISP from trench XA1 (Phase V to VII) 

 

A few wild mammalian species identified from Phase V to VII were also found from previous two 

phases. These were T. quadricornis and A. Cervicapra). Remains of the nilgai (Boselaphus tragocamelus), 

a species identified from the mixed contexts were found from Phase V and Phase VII. The skeletal 

elements of the nilgai recovered were a complete first phalanx (Context No. 113), distal end of tibia 

and calcanuem (Context No. 109).   

 

Wild pig (Sus scrofa) was identified from the Early Harappan contexts. It was not represented in 

phases earlier than Phase VII. Two fragments of the wild pigs identified from Context No.  110 were a 

mandible of a young animal and a scapula of large sized adult that had several crisscross marks due 

to weathering. Another wild mammalian species that appeared for the first time in cultural sequence 

was Indian hare (Lepus nigricollis). Two fragments each of the hares were identified from Phase VII 

only. These were three scapula fragments and a fragment of pelvic girdle. Though these were 

recovered from two contexts (Context No. 109 and 110), these belonged to a single individual that 

was cut and consumed.  
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One fragment each of a single house rat (mandibles of left and right side) was found from (Phase V) 

Context No. 113 and 117. By looking at the general conditions of these bones, it is clear that these two 

rats were not later date intrusions into the deposit.  

 

Three non-mammalian species identified from Phases V to VII were a carp species (Context No. 113), 

freshwater mussel Lamellidens sp. (Context No. 117) and freshwater gastropod species Digoniostoma 

pulchella (Context No. 110). The carp (Catla catla) is endemic to the riverine system in northern India 

and the Indus Plain. All the three species indicate that the people of the Mature Harappan Period had 

access to riverine system. 

 

Trench YA3 

 

A total of 658 fragments could be identified from various Mature Harappan contexts from Trench 

YA3. Like Trench XA1 not a single case of later date intrusions such as of the rodents was noticed.   

The number of bone with signatures of charring was much less (17.28%) from this trench as 

compared to Trench XA1 (Table 7). Similarly, the number of fragments showing cut marks was also 

less as compared to Trench XA1. Only 6.38% of the fragments showed cut marks (Table 7). An 

interesting case of partial charring was noticed from Context No. 202 (Phase IV). Only one surface of 

a rib of cattle/buffalo was charred. One of the teeth fragments (a maxillary canine of wild pig) 

recovered from Context No. 203 (Phase IV) gave evidence of exposure to fire for long time to such an 

extent that it was split into 4 fragments. Similarly, a Bos indicus scapula (right side) that was cut got 

over exposed to fire in such a manner that it was split into three fragments (Context No. 204, Phase 

IV). The pattern of cutting cattle (Fig. 11), buffalo and goats (Fig. 12) observed was similar to that 

observed in case of material Trench XA1. However, an interesting tibia of cattle with double cuts was 

recovered from Context No. 209 (Fig. 13). Only a single tool (MSD114) was recovered from Context 

No. 209 (Fig. 14). 

Phase II IV Total %  

Charred Bone  3 10 13 1.98 

Completely Charred  4 88 92 14.00 

Charred and 

Calcified 1 1 2 0.30 

Cut Mark 10 32 42 6.38 

Carnivore teeth 

marks 0 1 1 0.15 

Porous condition 5 0 5 0.76 

Pathological 

condition 1 3 4 0.61 

Bone Tool 1 0 1 0.15 

% with respect to NISP (658) 
Table 7: Trench YA3: bone modifications 
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Fig. 11: Cut on radius of Bos indicus from Mature Harappan context 

 

     
Fig. 12: Cut on tibia of Capra hircus         Fig. 13: Cuts on tibia of Bos indicus 

from Mature Harappan context     from Mature Harappan context 
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Fig. 14: Bone tool 

 

Though evidence of action of post-depositional physical factors has been noticed in case of a few 

skeletal elements, the action was not uniform in case of all the contexts. Two cases of two bones being 

deposited together and not separated after their deposition have been noticed. These were a radius 

(MSD134) found with attached carpals and a distal end of tibia of cattle found with astragalus within 

its natural position (MSD136), both recovered from Context No. 202 of Phase IV (Plate XIII). Five 

skeletal elements recovered from Phase II indicated that these were exposed to water logging and 

hence have become brittle and porous. Several fragments (mainly vertebrae and ribs) recovered from 

this trench showed marks of abrasion, rolled edges and crisscross cracks.  
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Pl. XIII. Bones deposited as one unit from the Mature Harappan phase at Masudpur-I 

 

Three cases of pathological conditions were noticed from Context No. 202 of Phase IV.  Proximal end 

of a femur of Bos indicus showed extra growth near the trochanter minor. Similarly, a proximal end of 

Bos indicus humerus had extra growth towards distal side of the deltoid ridge. A case of bone fracture 

and its healing was noticed from the same context. A distal end of tibia (MSD105) of Bos indicus was 

broken and got healed, but the bone has joined at an angle (Plate XIV).  

 

 
Pl. IV: Tibia of Bos indicus showing pathological condition from the Mature Harappan phase at Masudpur-I 
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The pattern of using domestic animals as inferred from the study of material from Trench XA1 was 

observed in this material as well. The proportion of cattle bones was as high as 93% in Phase IV, but it 

was less in Phase II (81.4%). The proportion of sheep and goats was more or less same in both the 

phases (2.5 to 3%), however, it was significantly less as compared to that observed in case of Trench 

XA1.  As has been observed in case of Trench XA1, role of domestic pig was marginal since only two 

bones each of the pigs were recovered from Phase IV and Phase II.  

Apart from the wild animals identified from Trench XA1, four new species were found from Trench 

YA3. These were sambar, fox, porcupine and peafowl (Table 8). Only two skeletal elements of sambar 

were recovered from Context No. 209. These were a proximal tibia with a cut mark and proximal end 

of radius of a single adult. Similarly, two skeletal elements of a fox (radius and femur) bearing cut 

marks were recovered from Context No. 202 indicating that the fox (perhaps an intruder into the 

settlement) was killed and consumed. The porcupine was hunted/ trapped and consumed in both the 

phases, however, in each case remains of only a single animal were recovered. Evidence of using 

peafowl has been found from Context No. 201 where remains of lower limb bones of a single bird 

have been found.   

 

Phase  IV II 

Context 201 202 203 Total % 205 209 210 Total % 

Bos indicus 16 21 23 60 11.95 9 24 4 37 23.72 

Bos/Bubalus 89 97 205 391 77.89 24 50 14 88 56.41 

Bubalus bubalis 7 3 7 17 3.39 2 0 0 2 1.28 

Capra hircus  0 1 0 1 0.20 0 0 0 0 0.00 

Ovis aries 0 1 1 2 0.40 0 1 0 1 0.64 

Capra /Ovis 4 4 2 10 1.99 0 4 0 4 2.56 

Sus domesticus 2 0 0 2 0.40 0 2 0 2 1.28 

B. tragocamelus 0 2 1 3 0.60 0 3 0 3 1.92 

Cervus unicolor 0 0 0 0 0.00 0 2 0 2 1.28 

T. quadricornis 1 1 1 3 0.60 0 0 0 0 0.00 

A. cervicapra 1 1 0 2 0.40 1 1 0 2 1.28 

Sus scrofa 0 3 2 5 1.00 0 13 0 13 8.33 

Vulpes bengalensis 0 2 0 2 0.40 0 0 0 0 0.00 

Hystrix indica 1 0 1 2 0.40 0 2 0 2 1.28 

Pavo cristatus 2 0 0 2 0.40 0 0 0 0 0.00 

Total 123 136 243 502 100 36 102 18 156 100 

 
Table 8: Mature Harappan contexts: NISP from trench YA3 
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Trench XM2 

 

A total of 223 fragments could be identified from various Mature Harappan contexts from Trench 

XM2. Like Trench XA1and YA3 not a single case of later date intrusions such as of the rodents was 

noticed.  Though the number of fragments examined from this trench is small as compared to Trench 

YA3 and XA1, number of fragments showing marks of cutting and charring activities are more than 

those seen in case of these trenches (Table 9). It was found that 31.63% and 16.28% of identified 

fragments from Trench XA1 and YA3 were charred, respectively, 53.83% of the fragments recovered 

from Trench XM2 showed charring of various degree (Table 9).  Similarly, the proportion of cut 

fragments was higher than that observed in case of other two trenches.  

 

 

% with respect to NISP (223) 
Table 9: Trench XM2: bone modifications 

 

Though a total of 223 fragments could be identified from Mature Harappan contexts in this trench, 

the quantity of fragments was small except in case of Context No. 317.  In general the quantity of 

domestic animal bone fragments was much larger than of the wild ones (Table 10). Like the other 

trenches proportion of cattle bones was high (70%), followed by sheep and goats (18%).  The 

proportion of buffalo bones was small (2.2%) like that has been observed in case of other trenches.  In 

all the wild mammals and non-mammals was about 10% of the NISP. Some of the species identified 

from other trenches (XA1 and YA3) such as the sambar and fox were not found from this trench. The 

wild animal fragments found from this trench were also not in large quantity (Table 10). In many 

cases these were represented by solitary fragments. For example the porcupine was identified from 

only Phase VII and spotted deer from Phase IV.   

 

 

 

 

 

Phase III IV V VI VII VIII IX X Total % 

Charred Bone  14 0 1 3 3 0 2 0 23 10.3 

Completely Charred  45 17 7 6 4 0 7 0 86 38.6 

Charred and Calcified 0 0 0 0 10 0 1 0 11 4.93 

Cut Mark 11 5 1 6 5 0 4 1 33 14.8 

Carnivore 1 0 0 0 0 0 0 0 1 0.45 

Human chewing marks 1 0 0 0 0 0 0 0 1 0.45 

Bone Tool 0 0 0 1 0 0 0 0 1 0.45 
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Phase III IV V VI  VII   VIII IX  X  Total 

Context No. 313 317 316 314 310 312 305 306 308 304 302 303 300 301  % 

Bos indicus 3 16 0 0 1 0 0 0 0 0 8 2 0 0 30 13 

Bos/Bubalus 17 66 12 1 2 3 5 0 15 2 0 2 1 2 128 57 

Bubalus bubalis 0 1 4 0 0 0 0 0 0 0 0 0 0 0 5 2.2 

Capra hircus  0 3 1 0 0 0 0 0 0 0 0 0 0 0 4 1.8 

Ovis aries 0 1 0 1 0 1 0 0 0 0 1 0 0 0 4 1.8 

Capra hircus/Ovis aries 0 7 0 2 8 3 3 1 3 0 1 1 2 1 32 14 

Axis axis 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0.4 

Boselaphus tragocamelus 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2 0.9 

Tetracerus quadricornis 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5 2.2 

Antilope cervicapra 0 0 0 1 0 0 0 0 0 0 0 2 0 0 3 1.3 

Sus scrofa 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2 0.9 

Hystrix indica 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.4 

Lepus nigricollis 0 0 0 2 1 3 0 0 0 0 0 0 0 0 6 2.7 

Total 20 99 18 8 12 11 8 2 20 2 10 7 3 3 223 100 

Table 10: Mature Harappan contexts: NISP from trench XM2 

 

Late Harappan Contexts 

 

The Late Harappan period has only been recognised in Trench XA. The assemblage of the Late 

Harappan period comprised 140 identifiable fragments and 42 unidentifiable fragments (Fig. 15). It 

was not possible to identify 33.5% of the fragments in which proportion of the small fragments was 

more than other categories. 

 
Fig. 15: Summary of identification: Late Harappan contexts 
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The proportion of charred bones was less (25.7%) of the NISP as compared to that observed in case of 

the Mature Harappan contexts in this trench (about 32%). The proportion of charred and calcified 

fragments was double of that seen for the Mature Harappan case. There is a peculiar case of charring 

of the proximal end only from Context No. 101.  It was a first phalanx of nilgai whose distal end was 

not charred.  

 

Ten per cent of the fragments showed cutting marks and only one fragment (Context 101) showed 

mark of modification by a carnivore. A scaphoid bone of cattle showed a mark of puncture due to 

carnivore tooth (perhaps a dog). A single bone tool was recovered from Context 105(MSD009). The 

pattern of cutting the bones for food purpose continued (e.g. Figs. 16-18) in the same manner as has 

been observed in case of Mature Harappan period.  

 

 
 

Fig. 16: Cut on vertebra of Bos indicus from Late Harappan context 
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Fig. 17: Cut on scapula of Bos indicus   Fig. 18: Cut on first phalanx of Bos indicus 

from Late Harappan context       from Late Harappan context 
 

Like earlier phases, a large number of fragments (102 out of 140) recovered from the Late Harappan 

contexts belonged to cattle and buffalo. The proportion of buffalo bones was negligible, i.e. only four 

fragments were identified from Phase IX (Table 11). However, the value of buffaloes for meat 

continued since we have clear evidence of cutting and charring found on ulna (Context No. 101). 

Evidence of sheep/goat use was in form of 32 fragments. In this case not a single fragment could be 

securely identified as of goats. An interesting evidence of this period came from Context No. 101. A 

solitary fragment of a tarsal bone of domestic ass (Equus asinus) was found that was devoid of any 

marks.  

Phase  VIII  IX  

Total Context 103 105 Total 101 102 Total 

Bos indicus 2 8 10 16 0 16 26 

Bos/Bubalus 10 17 27 38 7 45 72 

Bubalus bubalis 1 1 2 2 0 2 4 

Ovis aries 0 0 0 2 2 4 4 

Capra hircus/Ovis aries 1 0 1 17 10 27 28 

Equus asinus 0 0 0 1 0 1 1 

Boselaphus tragocamelus 0 1 1 1 0 1 2 

Antilope cervicapra 0 0 0 0 1 1 1 

Herpestes edwardsii 0 0 0 0 1 1 1 

Lepus nigricollis 0 0 0 0 1 1 1 

Total 14 27 41 77 22 99 140 

Table 11: NISP from Late Harappan phase at Sampolia Khera (Masudpur I) 
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As it has been observed in other trenches and previous periods, the quantity of wild animal bones 

was meagre – only five fragments of the wild mammals (nilgai, blackbuck, mongoose and hare) were 

recovered. All these fragments showed marks related to cutting and charring activities.  

 

Metrical Analysis (Tables 12-27) 

 

Recording bone measurements is an essential part of standard archaeozoological methodology. The 

bone measurements provide a tool to look at the sizes of past animals. It is possible to compare the 

size and height of the animals at the withers suing the estimates based on select skeletal 

measurements. In particular, these estimates become vital to compare the domestic stocks at various 

archaeological sites and in different cultural periods5.  

 

Reg-No. Trench Context Culture Species 3 4 5 

MSD071 YA3 201 MH  Bos indicus 62.66 38.60 50.80 

MSD034 XA1 110 MH  Bubalus bubalis 62.15 54.12 43.90 

MSD094 YA3 201 MH  Bubalus bubalis 65.37 43.90 53.82 

MSD024 XA1 110 MH  Ovis aries 32.18 19.44 26.12 
 

Table 12: Measurements of scapulae from from Sampolia Khera (Masudpur I) 

 

3: Maximum length of the articular process     

4: Width of the articular process 

5: Length of the glenoid cavity 

 

Reg-No. Trench Context Culture Species GL Bd WTH 

MSD057 XA1 119 MH  Antilope cervicapra -- 30.32 -- 

MSD059 XA1 121 MH  Antilope cervicapra -- 29.47 -- 

MSD015 XA1 109 MH  Axis axis -- 32.82 -- 

MSD018 XA1 109 MH  Bos indicus -- 68.90 -- 

MSD067 YA3 201 MH Bos indicus -- 65.95 -- 

MSD078 YA3 203 MH  Bos indicus -- 63.30 -- 

MSD116 YA3 209 MH Bos indicus -- -- 59.85 

MSD058 XA1 119 MH  Capra hircus  -- 33.40 -- 
     

Table 13: Measurements of humerus bones from Sampolia Khera (Masudpur I) 

 

Bp: Maximum proximal width 

Bd: Maximum distal width 

WTH: Width of the distal trochlea 
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Reg-No. Trench Context Culture Species Bp Tp Bd Wd 

MSD022 XA1 111 MH  Axis axis 33.43 17.00 -- -- 

MSD028 XA1 110 MH  Axis axis 34.78 -- -- -- 

MSD137 YA3 205 MH  Bos indicus -- -- 64.82 -- 

MSD118 YA3 209 MH Bos indicus -- -- 64.26 -- 

MSD117 YA3 209 MH Bos indicus -- -- 76.00 -- 

MSD121 YA3 209 MH Bos indicus 83.40 -- -- -- 

MSD133 YA3 210 MH Bos indicus 74.10 -- -- -- 

MSD138 YA3 205 MH  Bos indicus -- -- 72.73 -- 

MSD140 YA3 205 MH  B.bubalis -- -- 81.95 -- 

MSD165 XM2 317 MH  Ovis aries -- -- 27.00 19.00 

MSD016 XA1 109 MH  S. domesticus 27.79 -- -- -- 

MSD093 YA3 201 MH  S. domesticus 27.26 22.08 -- -- 

MSD129 YA3 209 MH S. domesticus 25.08 19.00 -- -- 
 

Table 14: Measurements of radius bones from Sampolia Khera (Masudpur I) 

 

Bp: Maximum proximal width 

Tp: Proximal width  

Bd: Maximum distal width 

Wd: Width of the distal articular surface 

 

 

Reg-No. Trench Context Culture Species Bp Tp Bd Dd 

MSD110 YA3 202 MH Antilope cervicapra -- -- 28.44 20.55 

MSD87a YA3 201 MH  Bos indicus -- -- 57.36 43.61 

MSD120 YA3 209 MH Bos indicus -- -- 62.05 49.5 

MSD036 XA1 110 MH  Bubalus bubalis -- -- 65.56 50.1 

MSD090 YA3 201 MH  Bubalus bubalis -- -- 59.5 48 

MSD119 YA3 209 MH Cervus unicolor 49.75 46.5 -- -- 
 

Table 15: Measurements of tibia from Sampolia Khera (Masudpur I) 

 

Bp: Maximum proximal width 

Tp:  Proximal width 

Bd:  Maximum distal width 

Dd:  Maximum distal thickness 
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Reg-No. Trench Context Culture Bone Species Bp Tp Bd Dd 

MSD017 XA1 109 MH MC Bos indicus -- -- 48.67 25.31 

MSD154 XM2 323 EH/MH  MC Bos indicus -- -- 51.92 29 

MSD108 YA3 202 MH  MC 

Bubalus 

bubalis 63.5 38.46 -- -- 

MSD072 YA3 201 MH  MT 

Bubalus 

bubalis 47.3 41.21 -- -- 
 

Table 16: Measurements of metapodia from Sampolia Khera (Masudpur I) 

 

Bp: Maximum proximal width  

Tp: Proximal thickness 

Bd:  Maximum distal width 

Dd: Maximum distal thickness 

 

 

Reg-No. Trench Context Culture  Species GLl GLm Bd DL DM 

MSD106 YA3 202 MH  Bos indicus 70.90 66.60 45.00 37.43 38.05 

MSD135 YA3 205 MH  Bos indicus 68.57 65.71 42.22 -- -- 

MSD147 XM2 323 EH/MH  B.bubalis 77.82 71.73 50.45 40.34 41.14 

MSD004 XA1 102 MH  Ovis aries 29.66 27.78 20.66 -- -- 

MSD054 XA1 113 MH  T. quadricornis 28.69 26.68 18.21 -- -- 
 

Table 17: Measurements of astragalus bones from Sampolia Khera (Masudpur I) 

 

GLl : Lateral Length 

GLm :Medial length  

Bd :Maximum distal width 

Dl :Maximum lateral thickness                   

Dm :Maximum medial thickness              

      

 

Reg-No. Trench Context Culture Species 1 2 3 

MSD095 YA3 202 MH  Bos indicus -- 43.05 61.45 
 

Table 18: Measurements of calcaneum bone from Sampolia Khera (Masudpur I) 
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Reg-No. Trench Context Culture Species Distal width 

MSD069 YA3 201 MH Bos indicus 50.64 

MSD075 YA3 203 MH  Bos indicus 49.55 

MSD079 YA3 203 MH Bos indicus 57.62 

MSD096 YA3 202 MH  Bos indicus 54.33 

MSD099 YA3 202 MH  Bos indicus 47.90 

MSD091 YA3 201 MH  Bubalus bubalis 63.65 

MSD166 XM2 317 MH  T. quadricornis 23.90 
 

Table 19: Measurements of centrotarsals from Sampolia Khera (Masudpur I) 

 

 

Reg-No. Trench Context Culture Species GL Bp Tp Bd 

MSD020 XA1 109 MH  Bos indicus 58.00 24.90 27.90 24.31 

MSD033 XA1 110 MH  Bos indicus 58.30 24.70 -- 24.82 

MSD041 XA1 117 MH  Bos indicus 68.00 32.47 26.00 30.70 

MSD042 XA1 117 MH  Bos indicus -- -- -- 27.70 

MSD073 YA3 202 MH  Bos indicus 58.72 29.41 30.70 26.00 

MSD087 YA3 203 MH  Bos indicus -- -- -- 26.43 

MSD097 YA3 202 MH  Bos indicus 61.22 29.75 33.52 27.39 

MSD098 YA3 202 MH  Bos indicus -- -- -- 26.66 

MSD149 XM2 323 EH/MH Bos indicus -- 33.69 36.88 -- 

MSD150 XM2 323 EH/MH  Bos indicus -- 27.93 30.11 -- 

MSD158 XM2 321 EH  Bos indicus -- -- -- 29.00 

MSD061 XA1 125 MH  Capra/Ovis  35.45 12.22 -- 12.38 

MSD068 YA3 201 MH  T. quadricornis -- 10.72 13.72 -- 
 

Table 20: Measurements of first phalanges from Sampolia Khera (Masudpur I) 

 

GL: Maximum length 

Bp: Maximum proximal width  

Tp: Proximal thickness 

Bd:  Maximum distal width 
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Reg-No. Trench Context Culture Species GL Bp Tp Bd 

MSD122 YA3 209 MH Bos indicus 59.80 25.29 28.83 21.82 

MSD035 XA1 110 MH  Bubalus bubalis 47.53 32.47 36.90 30.90 

MSD056 XA1 119 MH  Bubalus bubalis 42.05 27.21 27.42 24.90 

MSD168 XM2 317 MH Bubalus bubalis 44.36 28.08 32.11 25.87 

MSD148 XM2 323 EH/MH Bubalus bubalis 48.80 34.65 36.10 31.62 

MSD002 XA1 101 LH  Ovis aries -- -- -- 11.08 
 

Table 21: Measurements of second phalanges from Sampolia Khera (Masudpur I) 

 

GL: Maximum length 

Bp: Maximum proximal width  

Tp: Proximal thickness 

Bd:  Maximum distal width 

 

Reg-No. Trench Context Culture Species 1 2 3 

MSD046 XA1 117 MH  Bos indicus -- -- 26.75 

MSD144 XM2 303 MH Bos indicus -- -- 25.60 
 

Table 22: Measurements of third phalanges from Sampolia Khera (Masudpur I) 

  

Reg-No. Trench Context Culture Species Length Width Thickness 

MSD027 XA1 110 MH  Bos indicus 37.00 33.90 15.35 

MSD074 YA3 203 MH  Bos indicus 31.41 28.80 16.95 

MSD066 XA1 129 EH  Bos/Bubalus 39.00 37.73 21.81 

MSD86a YA3 201 MH  Bubalus bubalis 48.00 38.24 24.26 

MSD159 XM2 321 EH  Bubalus bubalis 41.88 33.90 21.53 
 

Table 23: Measurements of magnum bones from Sampolia Khera (Masudpur I) 

 

Reg-No. Trench Context Tooth Culture Species Length Width 

MSD037 XA1 110 P2 MH  Bos indicus 18.16 15.80 

MSD043 XA1 117 P2 MH  Bos indicus 17.95 17.30 

MSD085 YA3 203 P2 MH  Bos indicus 15.00 23.81 

MSD006 XA1 105 P3 LH  Bos indicus 14.90 22.60 

MSD081 YA3 203 P3 MH  Bos indicus 15.62 12.51 

MSD008 XA1 105 P4 LH  Bos indicus 16.33 18.80 

MSD103 YA3 202 P4 MH  Bos indicus 17.30 18.27 

MSD080 YA3 203 M2 MH  Bos indicus 29.13 19.11 

MSD89a YA3 201 M2 MH  Bos indicus 31.12 19.00 

MSD092 YA3 201 M2 MH  Bos indicus 26.23 20.78 
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MSD026 XA1 110 M2 MH  Bos indicus 23.72 19.69 

MSD077 YA3 203 M2 MH  Bubalus bubalis 25.53 26.00 

MSD076 YA3 203 M3 MH  Bubalus bubalis 31.60 25.55 

MSD063 XA1 126 M0 MH  Capra hircus  17.58 9.58 

MSD167 XM2 317 M2 MH  Capra hircus  15.34 13.17 

MS157a XM2 305 d0 MH  Capra /Ovis  13.00 7.95 

MSD143 XM2 303 P2 MH  Antilope cervicapra 8.34 8.35 

MSD142 XM2 303 P3 MH  Antilope cervicapra 9.00 10.87 
 

Table 24: Measurements of isolated maxillary teeth from Sampolia Khera (Masudpur I) 

 

Reg-No. Trench Context Tooth Culture Species Length Width 

MSD145 XM2 310 i1 MH  Bos indicus 10.33 11.00 

MSD146 XM2 319 p4 EH/MH  Bos indicus 20.57 14.40 

MSD025 XA1 110 m0 MH  Bos indicus 23.95 12.22 

MSD155 XM2 323 m3 EH/MH  Bos indicus 38.59 16.00 
 

Table 25: Measurements of isolated mandibular teeth from Sampolia Khera (Masudpur I) 

 

Reg. No.  MSD156 MSD139 MSD101 MSD183 

Culture  EH/MH MH MH EH 

Trench  XM2 YA3 YA3 YA2 

Layer/Unit  323 205 202 429 

Species  Bos indicus Bubalus bubalis Capra hircus Capra hircus 

P2 Length -- -- -- -- 

 Width -- -- -- -- 

P3 Length -- -- -- -- 

 Width -- -- -- -- 

P4 Length -- 20.10 -- -- 

 Width -- 20.22 -- -- 

M1 Length -- 24.78 -- -- 

 Width -- 23.30 -- -- 

M2 Length 25.00 31.00 15.05 -- 

 Width 23.77 22.00 13.27 -- 

M3 Length -- -- 16.90 17.65 

 Width -- -- 11.10 10.15 
 

Table 26: Measurements of maxillae from Sampolia Khera (Masudpur I) 
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Reg. No.  MSD051 MSD052 MSD082 MSD084 

Culture  MH MH MH MH 

Trench  XA1 XA1 YA3 YA3 

Layer/ Unit  113 113 203 203 

Species  Bos indicus Bos indicus Bos indicus Bos indicus 

p2 Length -- -- -- -- 

 Width -- -- -- -- 

p3 Length -- -- -- 19.64 

 Width -- -- -- 8.68 

p4/dp4* Length -- -- -- 24.12 

 Width -- -- -- 12.34 

m1 Length -- 21.00 -- -- 

 Width -- 14.68 -- -- 

m2 Length -- 24.05 -- -- 

 Width -- 16.50 -- -- 

m3 Length 38.50 -- -- -- 

 Width 15.95 -- -- -- 

Condyle  Width  -- -- 35.33 -- 
 

Table 27: Measurements of mandibles from Sampolia Khera (Masudpur I) 

 

All the measurements were recorded in mm using a digital calliper with a least count of 0.01 mm. It 

has been possible to estimate the height of the cattle at the withers using the medial length of the 

astragalus6. Only two estimates of the height were obtained. These were 120.25 cm (MSD135) and 

121.88 cm (MSD106), both from the Mature Harappan period. A similar estimate from Bhimwada 

Jodha (Masudpur VII) was 120.07 cm. Thus it is clear that the observed range of cattle height at 

Sampolia Khera (Masudpur I) as well as Bhimwada Jodha (Masudpur VII) was well within that 

observed at various Harappan sites in Haryana including at Rakhigarhi7. 

 

The distal width of the trochlea of the humerus can be converted to estimate the fat-free carcass 

weight (kg) using the factor given by Noddle (1973). Only three estimates of the fat-free carcass 

weight of the cattle at Sampolia Khera (Masudpur I) could be obtained. These were 134.82, 140.10 and 

145.97 kg. At present no such measurements from other Harappan sites in Haryana are available for 

comparison.  

 

Concluding Remarks 

 

The faunal material discussed in this report is from two trenches and adequate for understanding the 

subsistence economy at Sampolia Khera (Masudpur I). The faunal assemblage at this site wascompared 

to that from Bhimwada Jodha (Masudpur VII) using the Jaccard’s coefficient of dis-similarity (J). Jaccard 
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Coefficient of dissimilarity is calculated to obtain an estimate of how two sites differ from each other 

in terms of presence or absence of the species. This analysis revealed that though the sites are in the 

vicinity of each other the wild mammal utilisation pattern was highly dissimilar (J= 58.33%). Overall 

during all the cultural periods, subsistence was mainly based on domestic animals and supplemented 

using wild mammals and a few non-mammals.  
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Origin and Development of Residential structures in Gangetic Plain from 

Neolithic-Chalcolithic to Gupta Period 

Dr. Priyanka Chandra 

Bharat Kala Bhawan, Varanasi 

 

  The present research deals with the residential structures of Gangetic plain from the 

earliest times to the Gupta period. Housing is one of the three prime necessities of life; the other 

being food and clothing. Even the Stone Age man was occupying rock shelters. With the growth of 

civilization, housing acquired increasingly greater complexity both in structural design and size. 

The discussion in the paper is based on the archaeologically excavated sites of Gangetic plain. 

Those sites have been taken into account whose reports have been published.  For the present 

study residential structures may be classified into two categories, (1) residential structures for 

common man and (2) palatial structures. Some excavations, especially of city sites have yielded 

large house complex identified as palaces. The author proposes to discuss in detail these structural 

remains below. 

The Beginning 

The earliest structure that belongs to Lower Paleolithic period was first reported by P. C. Pant and 

Vidula Jaiswal. The excavation revealed three post holes belonging to the aforesaid period. These 

post holes are remain of the Stone Age hut (Fig. 1).  

 
Fig. 1: Distribution of Post holes at the Acheulian site of Paisra 
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The excavations at Sarai Nahar Rai by G. R. Sharma revealed the plan of a hut (Fig. 2) belonging to 

the Mesolithic period. These two examples reveal the earliest proof of the construction of 

residential structures by the early men1.  

 

Fig. 2: Outline of a Mesolithic hut 

Residential Structures 

Structures belonging to Neolithic-Chalcolithic Periods 

 The Neolithic man (between 10,000 BCE - 2000 BCE) built durable habitations like pit 

dwellings, cave dwelling and beehive huts. Some famous rock shelters can be seen in the Vindhyan 

hills like Lakhehiya, Lakhaniya2, Ghurahupur etc. Many rock shelters are reported near various 

prehistoric sites in Dist. Mirzapur. Ethnic communities in some remote areas are still living in such 

shelters. Habitation starts in the region since the Stone Age and a number of early habitational 

remains have been reported from the Middle Ganga plain. The evidences of habitational remains 

are restricted to only huts as revealed by post-holes or wattle and daub structures with post-holes. 

Hetapatti3, Jhunsi4 (Allahabad, U.P.), Tokwa5 (Mirzapur, U.P.), Lahuradeva6 (Sant Kabir Nagar, U.P.) 

Waina7, Bhunadih (Ballia, U.P.), Chirand8 (Saran, Bihar), Senuwar9 (Rohtas, Bihar) etc. are a few sites of 

middle Ganga plain with Neolithic-Chalcolithic settlements that have yielded such evidence. 

Although, the present study is based on the excavated archaeological remains, but information 

available from exploration has also been used. Even textual evidence has been used to substantiate 

our study. In view of this, an attempt has been made here to take into account literary sources 
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(Brahmin, Buddhist and Jain) and sculptural representations (Bharut, Sanchi, Bodh-Gaya and 

Amravati) of house. 

 At a few sites in the alluvium plains, Neolithic-Chalcolithic horizons have been 

exposed. As noted above, the earliest of these is the recently excavated sites of Lahuradeva. The 

earliest cultural period (Period I) at Lahuradeva is divided into two sub-periods, Period I A & 

Period I B. On the basis of radiocarbon dates, the human activities and the agriculture practices 

during the early phase of occupation at the site, have been ascribed to an early post –glacial time 

(early Holocene), during 6th-5th millennium BCE (8th-9th millennium B.P.). In Pd. 1 wattle-and-daub 

dwellings appeared, as indicated by the post holes and burnt mud-clods with reed marks along 

with the circular hut floors. In Pd II, in addition to customary dwelling structures, rammed earthen 

floors, hearths and a mud-wall appeared. Noteworthy is that the occupation area increased in this 

period. Excavation indicates that whole of the mound including the eastern area, was under 

habitation during this period10 (Fig. 3, 4, 5, 6 and 7). 

 

Fig.3: Plan of a circular hut floor, Neolithic Period (early farming phase), Lahuradeva 
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Fig. 4: Alignment of the Channel across Trenches, Lahuradeva. 

 

 

 

Fig. 5: Granary comprising earthen bins (close view) lower level of Chalcolithic Period, Lahuradeva 
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Fig. 6: Multiple Oven at Chirand from Chalcolithic Period 

 

 

Fig. 7: Ovens at Narhan during Chalcolithic 

 The excavated site of Hetapatti also reveals some evidences of early settlements in the Gangetic 

plain which is significant. A good number of burnt clay lumps with bamboo and reed impression 
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have been recovered suggesting thereby the hut structures. Some hut floors are marked by 

Neolithic artifacts like handmade corded and rusticated pottery including burnt clay lumps with 

reed marks11. Along with them animal bones, quern and muller fragments, microliths were also 

exposed. On the other hand, oval or round hut floors encircled by post holes were exposed from 

the Neolithic phase of Tokwa12. Some of the floors at this site have U-shaped hearth along with 

other associated artifacts which might be taken as earliest kitchen artifacts. The distribution of 

postholes on the periphery of hut floors indicates circular/semi-circular wattle and daub structures. 

Burnt clay lumps with reed impressions are also met with, suggesting thereby wattle and daub 

structures13. In the succeeding Chalcolithic phase at Tokwa, changes in the housing pattern are 

discernable. But a number of hearths, both structural and pit hearths were exposed. Occurrence of 

post holes suggested the existence or hut like structures. Another significant point associated with 

this culture is digging of various pits14. Sudden increase in the number of hearths and occurrence of 

pit hearths is significant. 

 The Neolithic cultural horizon at Jhunsi15 has left behind the evidence of circular 

huts known through the patterns of postholes. The walls of the huts appear to have been 

constituted of bamboo and reeds smeared with mud plaster, as is evident by the burnt clay lumps 

with wattle and daub impressions on them16 17. Remains of ovens are also noteworthy findings at 

Narhan belongs to Chalcolithic period (Fig. 3, 4, 5, 6 and 7). 

 As far as structural activities are concerned in Gangetic plain during Neolithic phase, 

we must take into account the remains at Chirand18, situated on the left bank of Ghaghara in Saran 

district of Bihar. Cultural period I A of Chirand is Neolithic whereas Pd I B is Chalcolithic. The 

houses were built of perishable materials like reeds or bamboos, the walls being often plastered 

with mud as indicated by the occurrence of thick chunks of rammed reddish earth bearing 

impressions of reeds and bamboo on one side. The floors of the houses were of burnt earth. Two 

circular ash-pits, close to a floor, yielded sherds of black-and-red and associated red and black 

wares19. The discovery of daub having reed impression and terracotta cakes indirectly reminds 

about existence of hutments which might have been their dwelling place. Discovery of a circular 

plan having sign of post-holes on it indicates that the huts were circular in shape. The hutments 

were provided with elongated multiple ovens20 (Fig. 3, 4, 5, 6 and 7). A full fledged Neolithic 

structural complex is reported at Chirand. Thus, in the view of limited excavations it would be 

difficult to describe the shape and size of structures revealed.  The contemporary paved floors and 

the walls were made of clay. They were plastered with mud over a bamboo screen from outside 

and inside. It might be accepted as ‚pit-houses‛ with roof21. The roofs were presumably conical and 

thatched. Traces of multiple ovens during Chalcolithic phase at Chirand shows that the people lived 

a community life. They might have been familiar with joint family having some kind of social 

system. The excavations at Atranjikhera by R. C. Gaur (1983) in upper Ganga Doab have revealed 

similar structures.  
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Structures belonging to PGW, Pre NBPW and BRW Culture 

 The next stage of the development of residential structures belongs to PGW (in 

Upper Ganga plain) and pre-NBW (in Middle Ganga plain) period. Pre-NBPW contains BRW and 

BSW pottery tradition. The evidence at Atranjikhera indicates that BRW and BSW pottery tradition 

existed before PGW in upper Ganga plain. Occurrence of post holes over mud floor are reported 

from sites like Atranjikhera which indicate roofing over bamboo or wooden poles. Lay out of the 

post-holes indicate that they are either square or rectangular in shape. A floor on any site is 

significant for understanding of the nature and type of houses. Remains of floor made by rammed 

earth are found from Atranjikhera22 and Hastinapura23. 24 floors with burnt patches are reported 

from the PGW period at Atranjikhera. A mud plaster with reed impression is reported at 

Hastinapura whereas plaster pieces with prominent reed marks are found at Atranjikhera.  

Appearance of hearths at any site may indicate its significance as permanent settlement. It might be 

accepted as a part of residential structure which further transformed into an important part of a 

house that is kitchen. The area from where hearths found in excavation might be interpreted as the 

kitchen of the house complex or habitation area. A number of hearths are found from period II at 

Hastinapura24 belonging to PGW level. On the other hand domestic hearths, fire pits, furnaces and a 

pottery kilns are reported from Atranjikhera25 (Fig. 8 and 9).  

 

Fig. 8: 
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Fig. 9: Structures during PGW in Upper Ganga Plain 

During this period, as many as five floor-levels were identified.  At various levels 

including the lowest, hearths, usually half-oval in shape and 25 to 30 cm. in height were also 

recorded. In addition, some circular 'fire-pits', the exact purpose of which could not be determined, 

were also noticed, their frequency increasing in the upper levels26. This indicates that people were 

permanently settled during PGW period. A mud floor has been reported form PGW level. The wall 

is plastered with mud which is mixed with rice husk. This is still in vogue in North India27. Kitchen 

articles reported from PGW sites in Ganga plain indicate that kitchen was an important part of their 

house. Pestles and querns are the most commonly found kitchen gadgets. These are of two types- 

one is a stone grinder like the one found at Atranjikhera and another one is made with clay, 

manufactured in an oblong fashion. Both the ends are smaller than the middle and the section is 

roundish. The working surface is flat and inset with pieces of colorful stones. These stones make 

the surface rough and more suitable for grinding. The other part of the grinder with a flat working 

surface and bigger slab-like shape facilitated grinding to a better consistency. After making the 

grinder in clay these seem to have been baked. Pestles are found from other PGW sites, some are 

unbaked. What is the reason behind that is still not clear. Baked terracotta grinders are found at 

Ahichchhatra, Atranjikhera, Hastinapura etc. From literary sources, we come to know that the people 

mixed powdered ‘yava’ (barly) with milk or butter and prepared cakes out of this. These pestles 

obviously were used for such purposes28. Village life of a settled kind during this phase is further 

evidenced by the availability of hearths inside the house like Atranjikhera (Fig. 10, 11, 12 and 13).  
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Fig. 10      Fig. 11 

  

Fig. 12      Fig. 13 

Fig. 10-13: Structures during PGW in Upper Ganga Plain 

Another important site called Jakhera29 provides a fascinating data belongs to proto PGW 

and mature PGW phases. Excavations revealed structures surrounded by regular post-holes, 

houses with mud wall, an underground U-shaped Chulha, shallow circular pit with sagger bottom 

yielding large number of pottery pieces including an unbaked one and pinkish ash indentified as 

potters kiln’s from proto PGW phase30. On the other hand, several circular wattle-and-daub 

structures of varying diameters ranging from 7.60- 4.50 meters marked with post-holes were 

exposed during mature PGW phase. Square shaped post-holes were also noticed. The post-holes of 
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certain structures were surrounded by hard stumps of whitish clay. There was positive evidence to 

indicate that two or three such circular structures constituted one house-complex.   

 In another trench in the area circumscribed by the bund, part of a mud-brick 

platform was noticed. Its bricks were laid unevenly using very fine yellowish clay as binding 

material, in which could be detected broken pieces. A shallow fire-pit was also exposed. Its bricks 

were not uniform in size. The dimensions of the bricks were: 30x 24x 24 cm, 33x 16x 10 cm. While 

another brick lying closely but not associated with this structure measure 33x 30x 6 cm. The 

possibility of the structure being a fire alters cannot be ruled out. Such unique structures have not 

been reported from any other PGW site31. In another such house complex, out of four storage bins 

only one was supported by burnt bricks. The existence of squarish storage bins is indicated by the 

presence of a squarish lid. Presence of underground storage pits plastered internally is also attested 

in this area, in association with other floors32. Post holes are also reported from the PGW level at 

Kausambi. Although we don’t have detailed data on the PGW structural remains at Kausambi (Fig. 

14). 

 

Fig. 14: Post Holes at Kaushambi during PGW period 
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 In more easterly region, dominated by BRW we come across almost similar nature of 

structural remains. From the pre-NBPW level of Jhunsi (Allahabad), layers composed of pot-shreds 

burnt clay lumps, ash and occasionally animal bone are noticed. Different floor levels, hearths and 

postholes also characterize these layers33.  Structural remains from Agiabir34 are also noteworthy. 

People lived in wattle and daub structures. Traces of burnt floors, oven, silos and post holes have 

been recorded. They occupied larger area of the site than the preceding period which shows the 

growth of the population. This must be noted that this period is marked by the ceramic assemblage 

of Black Slipped Ware and Red Ware with near absence of BRW35 at this site. A burnt brick 

structure has also been reported from the site of Ganwariya, excavated by K. M. Srivastava. This is 

said (by the excavator) to be the earliest burnt brick structure found from Gangetic plain belongs to 

6th Century BCE36.  

 The above evidence testifies that houses during this phase are typical of a village life. 

No burnt brick structure has been found in this phase, though the technique of manufacturing of 

baked bricks was known to them. While going through the structural remains of PGW sites in the 

Ganga plain, bricks are reported from several sites but these bricks were not used in the 

constructions of houses37. The excavator of Jakhera Prof. Sahi says that these bricks must be of 

ritualistic value. Bricks at Jakhera are of big size with finger impression. 

Structures belonging to NBPW Period 

 We propose to discuss the structural remains of the NBPW period now. This may be 

mentioned at the onset that the NBPW culture has thick deposits as compared to other cultural 

periods. According to the available antiquities, the long time span of NBPW has been divided into 

sub-phases. Few scholars have divided the thick deposits into three phases, viz., early, middle and 

late whereas others have divided it into two phases viz., early and late. Few structural remains 

belonging to NBPW period have been excavated. Structures during this period are made of mud, 

wattle and daub, it provides evidence of temporary housing pattern. A good numbers of post holes 

are also reported from this period.  

 The excavation of early NBPW phase at Jhunsi did not yield evidence of brick 

structures. Only pits, hearths and post-holes along with burnt clay lumps were encountered at the 

site. Although in early levels of NBPW mud houses or structures of mud-bricks are normally 

found; the use of baked bricks was started (Atranjikhera). Earlier structures of plastered reeds and 

clay floors continue to be used (Rajghat38) but mud bricks are used along with it. At more 

extensively excavated sites like Hastinapura39 and Kausambi40 remains of larger houses have been 

unearthed. Kausambi had a double-storied house measuring 28’x 15’ having 16 steps, while at 

Hastinapura; a long wall has been traced. Evidences of houses during early phase of NBPW Period 

at Khairadih41 is limited to some post-holes and lumps of burnt clay bearing reed impressions. It 
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appears that the people belonging to this phase also lived in mud houses like their predecessors as 

evidenced by the recovery of a mud brick wall. Towards the end of this phase use of burnt brick 

started. Several walls were usually built over a plinth, having a foundation either of rammed brick-

bats and clay or Kankar. The detailed plan of the walls could not be ascertained because of their 

fragmentary nature. However, at one place a house consisting of two rooms was exposed.  

 During early phase of NBPW Period few residential structures are also excavated 

from Champa, the capital of mighty kingdom of Anga as well as an important religious centre for 

Jainism. Presence of rammed brick floor shows traces of a house42. The 1st structural phase of 

Champa was represented by two parallel walls running in north-south direction, with 29 and 13 

courses of brick still in situ43.  Occurrence of an oven and a circular fire place of 26 cm. in diameter 

were also reported from the pre-NBPW culture at Oriup44. Regarding structural activity, there are 

very few sites which provide data for mid-NBPW phase. From mid-NBPW phase, brick bats and 

brick structures were also reported. From the same phase, a burnt horizon was exposed in section 

as well as on plan. Charred grains of wheat, mustard, moong and urad were obtained. On the basis of 

available data, it is obvious that in this part of the house grains were stored. Uses of fired bricks 

have been seen in the middle phase of NBPW period. The evidence of post-holes indicates that the 

houses were made by using wooden or bamboo screens and were plastered with mud. Floors were 

made of rammed earth sometimes mixed with baked mud clods. The roof might have been made of 

wattle-cum-thatch type. Appearance of blacksmith’s furnace, pottery kiln and several open and 

closed mouth hearths gives an idea of settled life.  

 The NBPW period at Mathura45 is categorized by the remains of floors of mud, 

surkhi, brick-bats and bricks, exposed mainly at the mound MTR-13. Significant structures found, 

were a lime plastered brick-floor and a complex of twelve mud blocks (platforms) of varying sizes 

containing one case, two damaged storage jars in situ. The courtyards, paved with brick-bats and 

bricks with border of brick-on-edge had superimposing floors of compact mud. Two longish ovens 

and a ring-well, associated with the upper levels of this Period were also found. Most of the floors 

were disturbed by pits dug subsequently by occupants of the site. The use of bricks (40/39 X 24/25 

X 5 cm) and brick-bats were confined mostly to structures built in the later half of this Period. A 

few structures showed more than two phases of construction. Some of the structures, like a large 

courtyard, the lime plastered floor with storage jars and complex of mud platforms appeared to 

have been planned as some kind of public or communal structure. 

 From some of the sites, the evidences of structures are more. There was drastic 

change in the structural expansion at Agiabir (Mirzapur) during NBPW period except the ceramic 

assemblage which carries high quality of NBP shreds. One room measuring 2.98 x 2.20 m with 

walls made of burnt bricks (46 x 26 x 5 cm) was found46 .  Remains of rammed floor, ovens etc. were 

recorded from this period. The northern and western corners of this structure were found to be 
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disturbed. Because of this it was not possible to find the plan of the room. Fragments of baked 

bricks noted in layer 10 (belonging to later phase of NBPW culture) suggests the beginning of the 

use of such bricks during the later phase of the NBPW culture47.  

 The site of Khairadih expanded during late phase of NBPW period. Several courses of 

brick-paved pucca houses were excavated which belong to this period. Pillared hall and verandah 

were brought to light. The late phase of NBPW Period also reveals the remains of burnt brick 

structure, such as the remains of a store-room, a big hall (2.42 m x 3.10 m), houses of two, three and 

four rooms, floors made of a rammed bricks and a storage room48. Even mud structures were 

discernable during late phase. Noteworthy finds of this period were a furnace and a tile making 

kiln. 

 The sculptural representations include multi-storeyed and palatial building for the 

royal, rich along with ordinary dwelling huts for common people are found at different places. 

From Sanchi bas-reliefs, it is very clear that the dwelling houses were of one storeyed type 

consisting of a long room with pointed or semi-cylindrical domed roof and a small opening for air 

and light on either side. The sculptural representations of Sanchi bas relief provide an idea of the 

exterior of the buildings. This helps us in understanding the interior, when we take it along with 

the ground plans already excavated at different ancient sites. This is really unfortunate that we 

could never get the interior, exterior or roof part of a house in archaeological excavation. The basic 

remains that we could get are only the plan of the structures and the evidence of building material. 

To complete the picture we depend upon the literary data for reconstruction. There is also an 

interesting fact that a close examination of scenes carved in low relief shows buildings of two or 

three storey. Smith observes that it shows the splendors of such towns of ancient India, as Vaisali 

and Patalipurta49. Civil architecture is also described in the Jataka stories as well.  

 Glory of the Pataliputra as a premier city of Gangetic Plain had reached all time 

high during this period. It had been closely associated with multifarious political and cultural 

activities since early NBPW phase. It is true that we have no residential structural remains available 

from archaeological excavations but literary evidences, substantiate this fully well. According to 

the Mahaparinibbana Sutra of Digha-Nikaya, the city was founded by Ajatasatru in the form of a 

fortress on the confluence of Ganga and Son50. During the time of Mauryas, the glory of city reached 

a high mark which is testified by the account of Megasthenes who visited Pataliputra. He says that 

Pataliputra was the greatest city of India at that time. It was 80 stadia (9½ miles) in length and 15 

stadia (1¼ miles) in breadth. The moat which surrounded it was six hundred feet in breadth and 

thirty cubits in depth. The royal palace according to him was situated in the centre and was 

surrounded by a fine park which contained several fish ponds51. Like Megasthenes, Kautilya also 

spoke of the central position of the palace. According to him, persons of different castes and 

professions were placed in different parts of the city. Few archaeologists were very much 
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interested in getting the archaeological remains of residential activities at Pataliputra. Buchanan 

(1808-1810), Cunningham (1878), Waddell (1894-1897), Spooner (1912-14), Archaeological Survey of 

India (1915, 1926-27), Altekar (1922-1923, 1951-1952) and P. C. Mukherjee (1895) have contributed a 

lot. Most interesting find was the remains of the mighty pillared hall of Mauryan period. It was 

excavated by Spooner. The detailed description of the Mauryan pillared hall has been discussed in 

the ‘Palatial Structures’ the next part of the present chapter. He also discovered a solid platform of 

wood from the site nearby place52.    

 The second cultural period of Chirand belongs to NBPW period. Traces of mud-

walls and rammed-earth floors were located in one of the cuttings of the site. Some remains of 

brick structure were found in the upper levels of this Period (size of bricks: 46 X 25 X 8 cm)53. 

Discovery of a kitchen complex is a significant discovery in the NBPW phase at Sonpur. About two 

stone pestles and one saddle quern were discovered on a rammed earth floor at a depth of 2.29m 

from the surface. Broken pots and potsherds were also found on the floor54 (Fig. 15, 16, 17, 18 and 

19). 

 

 
Fig. 15: Post-Holes during Late NBPW Culture at Hastinapura 
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Fig. 16: Double Mouth Hearth at Sravasti 

 

 
 

Fig. 17: A Brick Concrete Formation with Concrete Soling at Rajghat 
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Fig. 18: Kitchen Complex at Sonpur 

 

Fig. 19: Two Rooms and Varanada of Pd II, a Wall of Pd III and Well of Pd IV at Kumrahar. 



Indian Journal of Archaeology 

 

77 | P a g e                                                    V i s i t  u s :  w w w . i j a r c h . o r g  

 

Structures belonging to Sunga-Kuşāṇa Period 

 The structures belonging to this period are best preserved as revealed by the 

excavation. It is easy to trace the plan and the associated structures. Few sites like Hastinapura, 

kausambi, Bhita, Rajghat, Khairadih etc. emerged with clear town-planning. Houses at Hastinapura 

during this period were all made of burnt bricks, the size of which average 14 ½x 9x 2 ½ inch. For 

flooring, however, thicker and squarish bricks were used, the dimensions being about 11x 11 x 4 

inch. At one place, as many as five walls were noted, one above the other, with some debris in 

between denoting the interval. Lay-out of the houses had a predilection for orientation 

approximately along the cardinal directions. Between the two sectors of the site, there were a 16ft. 

wide street in N-S directions. On either side of this, stood a house. The house available from east 

had a room 12ft. in width and more than that in length. A small structure (7x3fit)  was also attached 

to this room, which might have served as a bath as suggested by a drain which passes close by 

another big drain C. Elsewhere an opening, about 2 ft. 8 in. wide, was noticed in one of the walls of 

a room (wall 57, B). It was obviously a doorway. Mention should be made of a platform which 

measured over 20ft. in length and 8 ft. in width55.  

 At Atranjikhera, an interesting house-complex of burnt bricks in conjunction with 

the structures of the NBPW Period i.e., a mud-brick wall superimposed over another wall of baked 

bricks56 was found. Associated with the later was an impressive burnt-brick floor (pl. LXV A)57. It 

belongs to circa 200 BCE-A.D. 300 (Fig. 15-19). This definitely shows the continuous habitation of 

the site. Remains of a wall in mud and mud bricks, mud floors with oven and a baked brick drain 

were noteworthy findings at Mathura during Sunga-Kuşāṇa phase58. The structures were mainly 

represented by partly extant surkhi, mud and brick floors with marks indicating the use of lime and 

mud platforms, of which two contained ovens. On one of these platforms, a heap of roof tiles (32 X 

20 X 2 cm) was also found59. 

 A house complex during this period has been reported from Hulaskhera60 near 

Lucknow. It is built of kiln burnt bricks measuring 38x 24x 6, 36x 22.5x 6,  37x 25x 6 cm. Lanes or by 

lanes with the width of about 0.75 to 1.00 m are provided between the two complexes. Each 

complex comprised two to three rooms with earthen or brick treated floors. Entrance gates 

measuring 1.00 to 0.80m in width, have their opening towards the lanes or by-lanes. The tiles found 

in this phase provide evidence of sloping roofs covering the structures. Two more residential 

complexes have been unearthed from the same cultural level. The structures found in this level 

were constructed into three structural phase (Fig. 20, 21). 



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

78 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

 

Fig. 20: Structural remains at Hulaskhera during Kuşāṇa Period 

 

 
Fig. 21: Close-up of a Floor during Kuşāṇa period at Hulaskhera 
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 Township of Sravasti during this phase was fortified with mud rampart which was 

topped by wall of burnt bricks at regular intervals. Houses during this period were built of burnt 

bricks laid in mud mortar and often provided with ring wells. The occupation came to an end 

towards the beginning of the 1st century A.D. Exposed structure of this period do not form any 

regular plan. Religious or secular structures cannot be identified due to large scale vandalism by 

bricks robbers and haphazard construction of subsequent period61 (Fig. 22, 23, 24).  

 

Fig. 22: Double Mouth Hearth at Sravasti 

 

Fig. 23: House Complex during Kuşāṇa Period at Sravasti 
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Fig. 24: House Complex during Kuşāṇa Period at Sravasti 

The Mauryan township of Bhita testifies the fact that considerable attention was given to 

the planning the structural activity. The houses appear to be of the chatushālā type, consisting of an 

open courtyard in the centre with rooms disposed on its sides. This plan was characteristic features 

of Indian sculptural representation since the Harappan times as it was the best suited for Indian 

climatic conditions as also to the life style. It afforded adequate privacy to the occupants as well as 

ventilation. This was also the plan of the Buddhist viharas throughout the centuries and has 

survived even today. There appears to be a new plan which was introduced in the first century 

A.D. It consisted of a couple of rooms with a verandah at the front. This kind of structural plan 

occurs at Rajgir. It might have been because of the Roman contact in India. Such houses can be seen 

in Pampoii and other Roman sites.  Bhita perhaps is the only site in the country where a sizable part 

of the ancient township has been laid bare62. Rooms were square in plan (3sq.) and some houses 

were quite large having 15 rooms. This certainly is indicative of the prosperity during the Mauryan 

period. It appears that brick structures of the Mauryan period (400 BCE)63 had stone foundations 

(Fig. 25).   
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Fig. 25: TC Plaque at Bhita during Kuşāṇa period 

 If any site has yielded substantial idea about town-planning in ancient India in 

Gangetic Plain, it is Kausambi64. We have got fascinating data of the concerned cultural period 

from this site. The houses belongs to Kuşāṇa period were built on either side of the road. The rooms 

grouped around a courtyard were also provided with verandahs. Some of the houses had two 

sections. It is conjectured that the section adjoining the road formed the male apartment, that on 

the rear being reserved for the women-folk65. Detail of such structures has been given at the end of 

this section. The housing construction as revealed by brick structures is a typical example of hybrid 

structure in which bricks and stones were used in an indiscriminate manner. Only brick bats were 

used in the very massive construction of this period and new and complete bricks are almost 

conspicuous by their absence. The stone blocks were also undressed and no attention was paid 

either to shape or size66.  During this phase, the palace was rebuilt immediately after the 

destruction by Greeks. The construction style underwent change. The boundary wall was no longer 

of stone alone, the core being made of stone and the bricks being used for the facing. The corner 

towers were enlarged. The largest cross-section across the north-eastern tower measures 19 m (Fig. 

26, 27).  
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Fig. 26: Kuşāṇa courtyard with floor and drain at Kaushambi 

 

Fig. 27: A terracotta plaque from Kaushambi shows the architectural fragments 

 Excavation near the Ashokan pillar revealed the plan of residential area in an ancient 

township for the first time. Every house had access to it either directly or through the lanes or by-

lanes. The road joined one of the principal thoroughfares of the city connecting the Ashokan pillar 

area with various parts of the city and eastern Gateway. Evidence confirms that the site had 

continuous settlement from the middle of the fourth century BCE to the early part of the fourth 

century A.D. Lay out of the excavated area indicated the existence of a number of cross-wall in the 

lane. The cross-wall was provided with single-leaf doors and open drains. Considerations of 

security from tresspassers and thieves must have prompted the erection of these cross-walls. The 

lanes could be closed at night or in times of emergency. This shows the arrangements made for 
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effectively sealing off the entire locality for safety purpose. The houses were aligned with roads 

and lanes and generally maintained correct orientation with the cardinal points. The basic plan of 

the houses was generally uniform, each house consisting of two compartments, inner and outer, 

probably used by men and women respectively67. It is noticeable that these types of descriptions of 

houses are given in famous book of Kalidas. There were larger numbers of rooms in the inner 

apartment than in the outer parts.  

 The discovery of the so-called 'King Udayanay’s Palace' at Kausambi68 is a tribute to 

the acumen of the mastery of the artisans of ancient India. Built of stone and mortar, this structure 

uses the true arch almost everywhere, and is dated to any time between A.D. 500 and A.D. 100069.  

 Remain of a double-storeyed building has its own importance. Because these remains 

show that during NBPW period such structures were known to the people. Rooms, varanda, 

balcony, were the essential parts of a house during the later part of this period. Although we are 

constrained by limited nature of archaeological remains like vertical excavations, done on a small 

scale.  Better insight in this connection are available from other sources. Special mention may be 

made of reliefs carved on stupas and chaityas that belong to the later phase of this period. The 

structural fragments found from Sanchi, Bharhut, Bodh-Gaya and Amravati provide valuable 

evidence on residential structures prevalent in the contemporary society. They all belong to 2nd -1st 

century BCE.  It is obvious that these houses were popular during that period, that is why they 

were depicted.  

 Burnt brick structures ascribable to different phases during Sunga-Kuşāṇa period 

were also noticed at Sringaverpura. In this context, special mention may be made of a structural 

complex in SVP-I, which consisted of several rooms with successive brick-floorings, a drain and a 

soak pit. The last named one was dug to a depth about 4 meters without reaching its bottom. It was 

lined with bricks, the number of courses being over 9070.  

 Another terracotta plaque belonging to Sunga period reported from Bhita71 depicts a 

portion of city. It is important to note that the same scene is shown on both the faces. At the top, 

two persons are shown to be looking over railing with foliage. Below railing four chariots with 

charioteer and one other person has been shown72. A beautiful and natural description of house 

with railing is depicted on this plaque. A few females standing beyond the railing viewing the 

scene with joyous rapture (Fig. 26-27). 

 Building activities during Kuşāṇas were also revealed from the excavations of 

Rajghat73, capital of Kasi Mahajanpada. A noteworthy change occurred in the residential structures 

during the Kuşāṇa period. These were made of burnt bricks having elaborate foundation. The 

excavations revealed brick-lined wells, the use of terracotta rings in draw wells, surmounted by 

well heads of wedge-shaped-bricks, regular planning of the houses and the use of tiles for roofing.  
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The houses during this period are classified into two types (A) structures with the general features 

of the house plans. These houses were constructed in a row (B) structures with some new features 

like additional amenities like bathrooms, wells, kitchens and store etc. Houses of early type were 

made on mud and brick-bat foundation. The bricks were laid in mud mortar. The lay-out of houses 

was oriented approximately along the cardinal directions. Plan shows that they were of a simple 

utilitarian type with rooms built in a row. Floors were laid over soling of bricks-bats, at times 

mixed with potsherds and small sized rubble. It was then rammed and covered with a layer of 

clay74. The houses during this phase usually consisted of two or three rooms having one or two 

doorways and often provided with other amenities like drain and domestic well etc. Often simple 

houses were also revealed from the many sites of this period which shows that people were using 

both the housing patterns. Houses exposed at Rajghat were found to be in an alignment. These 

belong to Kuşāṇa period and seem to have been constructed in two phases. These houses are 

connected with a passage parallel to it. We can get a clear plan of the house at Rajghat in Fig. 28 and 

29. 

 

Fig. 28: House complex belongs to Kuşāṇa period at Rajghat 
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Fig. 29: A kitchen with an oven, storage pot, mud flooring and structure belongs to Kuşāṇa period at Rajghat 

 The structural activity revealed by horizontal excavation at Khairadih75, provides a 

fascinating data of an urban Kuşāṇa settlement for the first time in the region of middle Gangetic 

Plain. It was during this period when the town was planned afresh. Settlement during Kuşāṇas at 

Khairadih show all-around growth of the township. The town planning, architecture and full 

fledged growth of craft and industries identify it as an urban site. During the Kuşāṇa period, 

township was divided into several complexes through streets and houses. Structurally this cultural 

period has two sub-periods76. Earlier traditions of bricks were followed in this tradition. Two types 

of bricks were used in this period, the smaller size measuring 38 to 40.5 x 23 to 23.5 x 6 cm and the 

larger averaging 41 to 42 x 24 to 26 x 6 to 6.5 cm77. The plans of the houses as revealed through 

excavation were determined by the orientation of the road which is the most noteworthy discovery 

of this cultural period. The three houses were exposed on the either side of the road. Only one of 

them, built on the eastern side revealed the complete plan. It comprises total six rooms, including 

an annexe on the northern side which might have been used as bathroom. Its floor was built of 

complete bricks. An associated brick built drain available to a length of 8.5cm, was also discovered. 

The assumption of its use as a bathroom is confirmed by the gradient of the floor and the attached 

drain referred to above. Of the remaining five rooms, three facing the road were square, each side 

measuring 2.70x 2.40 m. All the rooms of this house were paved with complete bricks and 

brickbats. An unusual feature was noted there. A number of tiles recovered from the debries of this 

house implied that they were used for roofing the rooms. A number of tiles recovered from the 

debris of this house indicated the use of tile for roofing. A tile manufacturing kiln found at the site 

confirmed its local production, from a much earlier stage. Near this structural complex, there was 

yet another house of which only two rooms facing the road were exposed. The rooms were 

measuring 2.35x 1.23m and 2.50x 2.35m.  
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 Within the enclosure of one of the rooms of this house there was an underground 

structure belonging to the same cultural period78. Detailed excavations at Khairadih reveal three 

distinct structural phases. Due to limited area of excavations complete house plan could hardly be 

detected. In phase three (most important among three phases), generally broken bricks belonging 

to earlier phases have been re-used79. A good number of brick lined wells were noticed in the 

Kuşāṇa period at Khairadih. These wells with Kuşāṇa period bricks are still being used by the 

villages. The number of wells suggests that almost every household had its own well80. A 

reconstruction of a house during Kuşāṇa period has been done by the excavator.  

 Another important excavated site in Ganga plains is Agiabir81; Mirzapur. As 

mentioned earlier it revealed rich Kuşāṇa remains. The structural activities of this period pre-

dominantly involved burnt bricks. The stratigraphical evidence shows that the houses were made 

in three phase. In the upper phase structures were generally built of reused bricks. A house 

complex of 11 rooms with a courtyard and a boundary wall was exposed in a locality. A small well 

lined with burnt bricks was noted. This is noticeable that this well is situated in the premises of the 

house-complex which indicates that this was an important locality during this period. For some 

reason the inhabitants of the succeeding Gupta period closed this well and made a squarish 

platform (1.35x 1.40 m) over it. This might be seemingly constructed for some religious purpose82. 

Few more residential structures include houses, passages, brick floors and doors were also 

revealed in the excavation. A floor of burnt bricks and few walls of a rectangular structure were 

exposed.83 (Fig. 30, 31, 32, 33, 34 and 35). 

 

Fig. 30: 
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Fig. 31: 

 

Fig. 32: 



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

88 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

 

Fig. 33: 

 

Fig. 34: 



Indian Journal of Archaeology 

 

89 | P a g e                                                    V i s i t  u s :  w w w . i j a r c h . o r g  

 

 
 

Fig. 35 

 

Fig. 30-35: Structures during Kuşāṇa period at Agiabir and Chirand 

 Vigorous structural activities during Kuşāṇa period are also noticed at Panr, in dist. 

Samastipur (Bihar). The excavation at this site reveals two phases of structural remains. Phase I 

having bricks measuring 42x 24x 5 cm. and phase II having bricks  size of 38x 22x 5 cm. Bricks 

revealed from the excavations are well fired and handmade. Structural remains show that by the 

time of Kuşāṇas, the site had clearly developed into a township. A demographic record proves that 

during period, people moved away from the older habitation zone in order to construct houses. 

Remains show that the site was a center of trade and commerce during Kuşāṇa period84. Other parts 

of the structures are not fully exposed properly (Fig. 36). 
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Fig. 36: Residential Structures during Kuşāṇa period at Panr, Samastipur (Bihar) 

 

 At Kumrahar85, we don’t have the remains of secular building. Although, we found 

the remain of few monasteries giving us an idea of structural activity. These monastic structures 

occupied by monk have several rooms, drains as well as verandah. There were provisions for 

drainage. The drains were made of burnt bricks on edge and covered on the top with bricks. This 

definitely shows that there were some residential structures and they were conscious of sewage 

disposal. Therefore they constructed such drainage system. A drain 37’ long and 2’ deep have been 

traced. In the center of a courtyard of a Sunga monastery, there is a covered drain running from 

north to south to carry the waste water in a pit. The drain was covered by wide bricks which could 

be removed when the drain needed to be cleaned86.  

 Five phases of structural remains are found at Chirand87 during Kuşāṇa period. The 

excavations revealed a large structure of a residential type along with the complete 

setting/arrangements of sanitation. Chirand excavation shows the remains of residential structures. 

A well furnished well whose neck is properly sealed by baked bricks along with the drain inside a 

house like structure is exposed here. The structure seems to be constructed in two phases. This 

shows the importance of the place (Fig. 37). 
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Fig. 37: A well during Kuşāṇas at Agiabir 

 At Vaisali88, a single structure of brick measuring 19 x 10 ¾ x 3 inch, probably 

belonging to Sunga period was exposed. In the next phase, excavations revealed an extensive brick 

building. One of the walls was traced to a length of 77 ft. belonging to Kuşāṇa period. As is obvious 

by finds like sprinklers and bowls89.  

 Some burnt brick structures were excavated from the upper level of this period at 

Sonepur. Brick size was 43 x 31 x 8 cm. (17‛x 12 ½‛ x 3‛). No complete plan of any structural 

remains could be traced because of limited excavation. The maximum courses of walls available are 

four to six90. 

 Ancient site of Champa remained occupied during the Kuşāṇa period. A good 

number of brick structures were discovered from the same level91. This phase at Champa is also 

represented by a brick wall of one course measuring 0.82 m x 0.10 m and the above wall lay right 

over the floor of the first period (NBPW period) of the northern side92. Along with these structures, 

another wall of 1.22 m length running in east-west direction has been recovered. But in the return, 

the wall running from north to south, however, had been completely vandalized. The wall was 

associated with a Kuccha floor93. On the whole, the structural remains of Kuşāṇa phase included 

remains of brick walls, plans of rooms associated with floors having brick-soling consisting of three 

or four courses of bricks as well as remains of ovens associated with cooking vessels94. This period 

was also marked by a shoddy wall of brick bats, followed by a brick drain95. Brick structural 
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remains form an essential part of room that is reported from Maner. Bricks used in the construction 

of these walls measured 44 x 26 x 5 cm96.  

Structures belonging to the Gupta Period 

 Many cities Gupta period are described in classical literature. Few of them are 

located in Gangetic plain. Although Gupta dynasty was said to be the most powerful dynasty and 

this period is accepted as ‘The Golden Age’ in the northern India and have a plenty of data about 

this empire but archaeologically we have very few excavated sites of this period.  

 The structures belonging to the Gupta period have been exposed at Sravasti97. From 

Gupta level two burnt brick paved platforms have been noticed. The size of the bricks exposed from 

Gupta levels measure 32-5 x 24-5 x 6-5 cm and 35 x 23-5 x 5 cm. Most of the structures represent 

residential-complex and are secular in nature, directly built over the remains of Pd II. The intact 

bricks are used only on the edges of the wall whereas for the core portion brick bats were used. 

Remains of a house complex were traced. It has three rooms having size of 2.10x 2.10 m, 1.60x 1.80 

m 1.60x 2.25 m. Two of these rooms were separated by a passage. The remaining part of this 

complex is under the unexposed area.  Second house complex has a brick paved courtyard of 4.20 

m x 8.10 m dimension in almost in the center of the complex. Except for the northern portion, all 

other three sides of this courtyard are flanked by a series of rooms. The remains of a broken storage 

jar were also found kept on the brick paved courtyard98. 

Ruins of Gupta structures have also been reported from Hulaskhera99. Structures of this 

period were made of broken brick bats of earlier period. Mud mortar foundations were laid by 

mud clay mixed with brick bats and pot sherds. The constructions are found irregular. Floors were 

often paved with the bricks and brick bats. The width of the wall of the houses ranges from 35-30 

cm. The walls of the earlier phase were used as foundations in a few examples. Inner surface of the 

walls were smoother than the exterior and the rooms were comparatively smaller. 

Remains of Gupta period are also reported from Jhunsi. These are structurally poor. It is 

difficult to find out the common features of a house from the excavated remains.  

 The structural remains of the Gupta period at Champa included remains of brick 

drains, mud structures and walls made of brick-bats100. A number of localities at Bhitari101 has been 

excavated and revealed residential pattern of settlements which belongs to Gupta period102.  Period 

V at Agiabir belongs to the Gupta and Post-Gupta period. The structural remains found could be 

mentioned here. Some walls of the preceding period were used in this period also and two walls 

measuring 12m 70 cm (north-south) each, were constructed by reused bricks. The structures 

revealed here are quite disturbed making it hard to distinguish the plan of the houses. Mention 

may be made of few large sized ovens (size 4.18, 3.70 and 3.10 m) presumably used as a community 

kitchen on special occasions. Extensive damage has been done to the structures of this period by 
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brick robbers103. The discovery of a massive circular structure, dated to circa fourth-fifth century 

A.D. by the excavator might be accepted as a noteworthy discovery at Rajghat104.This structure, on 

excavation, was found to be a well-preserved brick-lined well with inner diameter measuring 2.35 

m and outer as 2.76 m. The well was excavated to a depth of twenty-two courses, without reaching 

the bottom. An interesting feature of the well consisted of the lime-plastered surface seen 

preserved in a portion of the structure. The selection of the site for the construction of the well 

seems rather intriguing.  It is not easy to imagine why people should have thought it expedient to 

construct a well on such an elaborate scale on the edge of the habitation and in such close 

proximity to the river wherefrom water supply was assured round the year. 

Now we come to the next part of the residential structures which is concerned with 

palatial complexes revealed in the Gangetic plain. 

Palatial Structures 

 Royal buildings like the palaces and the pillared halls were found at Kausambi, 

Pataliputra, Vaisali and Rajgir respectively. Ruins of palace were situated inside the inner line of 

fortification, which separates them from the lower town and provide extra security. At Kausambi, 

the palace was encircled by the defense wall and ditch, while at Pataliputra, the rampart, ditch and 

wooden palisade provide extra security to the palace.  Thus, we see that the security of the palace 

was the primary concern during the early historic period in Gangetic plain.   

 The palace of Kausambi was divided into eastern block, western block and central 

block, and all the parts were connected by galleries showing remarkable similarity with the 

Collegiate building of Mohenjo-Daro105. A huge palace complex has come in light from this site. A 

massive stone built, fortified structure measuring 320 x 150m, was found on the bank of Yamuna106. 

Towards the Yamuna, two small but prominent mounds, covering an overall area of about 75 x 45 

m., are included within the complex. The western mound incorporates a strongly-built tower, 

which, overlooking the river, has diameters of respectively 11 and 12 meters at the top and bottom. 

The excavation exposed the northern and parts of the eastern and western walls. The stones were 

set in fine lime. The palace indeed, looks like a fortress.  It was revealed that  for  the erection  of  

the  walls,  the  level  of  the  ground  had  been  raised  by putting  up  a  2½ meter high platform 

of mud  and mud-bricks.  The northern wall, measuring about 130 meters in length and 6 meters in 

width, was joined at the eastern and western ends by two walls. There are three round towers and 

one rectangular tower that were added later.  A circular tower having a diameter of about 8 meters 

has been reported.  About the middle of its length was added, at a subsequent stage, an oblong 

tower measuring 4½ meters in width and in depth. Excavations were also conducted inside the 

palace complex. Although it was done in a limited area they showed a systematic planning. For 

example, a structural complex, opposite the central tower, comprised  a  hall,  flanked  on  two  of  



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

94 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

its  sides  by  a  room  having  lime-flooring.  The walls were covered throughout with lime-plaster 

of uniform thickness. Each room was provided with three shelves, and the central hall with a flight 

of steps leading to the tower107. As excavated the palace-remains attest to three main phases of 

architectural evolution. Though the general lay-out remained more or less the same in all the three 

phases. In the first phase, the walls were built entirely of random rubble. Huge undressed stones 

were being set in lime-mortar. Perhaps the wall-faces were plastered. It was observed that the 

random-rubble walls of the first phase were built prior to the Northern Black Polished Ware. In the 

second phase, dressed stones, with an average size of 66 x 53 x 20 cm., were used for the facings, 

the core, however, remaining of  rubble. The phase, indeed, represents the apogee of architectural 

excellence. The walls of the second phase came into being immediately after the occurrence of NBP 

Ware. In the third phase, an extensive destruction of the palace has been registered. The walls were 

no longer built of stone alone. The core was made of bricks, while dressed stones were used for the 

facings. The corner-towers were rebuilt and enlarged, the longest cross-section of one of them 

measuring nearly 19 meters. In the case of these towers, the base was of stone, and the upper part 

of stone and brick, used indiscriminately. The end of this phase was marked by a destruction of the 

palace. The walls and tower were razed to the ground. Another noteworthy feature of this phase 

was the use of thick coatings of lime-plaster. Evidence of conflagration is also found. The palace 

complex shows some addition to and modification of original plan from time to time. The most 

noteworthy thing is that the excavation shows four main stages in the architectural evolution of 

palace complex with ten sub-periods. The debris-layer yielded, besides sherds of the N.B.P. Ware, a 

sealing bearing an inscription, ma (?)ha (?)rajasa (?)A (?) sagho..., in characters of circa second 

century B.C.108  In the upper levels of the phase occurred certain pottery-types in red ware, which, 

on the evidence of other early historical sites, may be dated to the beginning of the Christian era. 

According to the stratigraphic evidence, the origin of the palace goes back to circa 600 BCE, if not 

earlier. It is, thus, not unlikely that it was occupied by king Udayana, the renowned contemporary 

of Buddha. The palace is supposed to have been burnt by Menander in the second century BCE but 

it was immediately rebuilt after destruction when bricks were used for facing and the towers were 

enlarged and rebuilt. There were many buildings in the complex including an audience hall (11.50 

x 3.42 cm) and a drain of dressed stones. This final phase belongs to the 3rd century A.D The most 

problematic aspects of the palace complex are the brick built arches which Prf. G. R. Sharma 

assigns to the Kuşāṇa period (1st -3rd century A.D.)109.  

 An interesting fact mentioned in the Kamasutra110 is that the houses of Nāgaraka were 

divided into two blocks, an outer one and an inner one (belonging to the ladies), a feature noted 

from an earlier period as distinguished above. An extension of this room, as laid out in the classical 

texts of the period, is reflected in the archaeological evidences from the site of Kaushambi, where 

houses have two components inner and outer, probably for women and men respectively. At 
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Sravasti, also the house has been found to have antechambers, and probably as in the case of 

Kaushambi, these also were specifically designed for the women folk111.  

 As mentioned above, remains of pillared hall were encountered from Pataliputra. 

This hall was made of wood. The Mauryan pillared hall received serious attention of scholars 

during the decade of fifties. It was clear from previous work done by A. S. Altekar and Vijayakanta 

Mishra, that the hall had eighty four pillars (of which seventy two had been located by Spooner), 

i.e., eighty in the main hall and four at the entrance, located at the southern face of the hall, where 

three stone fragments of what looked like bases of Mauryan capitals were also found.  Prof. R. S. 

Sharma says, ‚Megasthenes states that the Mauryan palace at Pataliputra was as splendid as that in 

the capital of Iran. Fragments of stone pillars and stumps, indicating the existence of 84 pillared 

hall‛112. At a depth of 18 ft. wooden bases for the pillars were discovered, intended to distribute 

their load. It was also demonstrated that there had been a canal coming from the east in the same 

alignment as  the  wooden  platforms  found  by  Spooner  (so  that  they  seemed  to  have been  

designed to  remain under water)  and  flanking  the  southern limit of the palace. The collective 

evidence shows a floor of the hall 7 ft   below the ground-level along with an ashy layer ascribed to 

Mauryan period. The pillars, to judge from the available data, were 31 fit. high, the lowest 5 ft. of 

which were buried underground, so that they held the roof at a height of 22 ft. above the floor. The 

excavation also yielded evidence about the date of the destruction of the hall. As the ashy deposit 

was found superimposed by layers belonging to the Sunga period the hall must have been 

destroyed about the middle of the second century BCE Fragments of its shattered pillars were 

found all over Kumrahar in association with other antiquities belonging to 100 BCE to 100 A.D. 113 

(Fig. 38., 39 and 40). 

 
Fig. 38: 
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Fig. 39: 

 
Fig. 40: 

Fig. 38-40: Palatial Structures at Kausambi 

 

 A palatial kind of structure has also been exposed at Vaisali. ‘Vaisali’ means ‘the 

large city’. It is famous in Indian history as the capital of the Lichchhavis and the headquarters of the 

great and powerful Vajjian confederacy. It is closely associated with sacred memories of the 

founders of Jainisim and Buddhism. With regard to the origin of the city of Vaisali, it was founded 

by the Lichchhavis and the area covered by it was very extensive. There is a large volume of literary 
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evidence related to traditional history of Vaisali. Identification of Vaisali was done by V. A. Smith. 

Originally the palace was surrounded by a ditch, now largely silted up and Cunningham gives the 

width of the ditch as 200 ft. but it was originally 125 ft. about the middle of the south of the side of 

the garh(i). There is a broad embankment across the ditch which, apparently marks the site of a 

high road leading to the fort.  The site was again taken up by Dr. T. Bloch of ASI for study. He 

excavated a mound called Raja-Vishal-ka-Garh. The name itself explains that the palace must have 

been the palace area of king Vishala. It is a large brick covered mound of oblong shape’ slightly less 

than a mile in circumference. The long side runs from north-south about 1,700 ft. and the shorter 

ones from east-west about 800 ft.114. 

 Chinese pilgrims said that to the north of the city there existed a larger forest having 

in it the double-galleried viharas where the Buddha dwelt. Yuan Chwang states that the foundation 

of the old city of Vaisali was 60/70 li in circuit and the palace city was 4 and 5 li in circuit. He also 

states that the city was made to accommodate the Licchavis as they were growing rapidly. 

Conclusion 

 While studying in detail the available residential structures based on archaeological 

findings in the Gangetic plain, we come to see a gradual development in the structural activity. 

During Neolithic-Chalcolithic period, people used to make their houses with mud, wattle and 

daub, as indicated by post holes. We have such examples from Lahuradeva, Hetapatti, Jhunsi and 

Chirand etc. In the succeeding phases like PGW in Upper Ganga plain and pre-NBPW in Middle 

and Lower Ganga plain, we notice some evolutionary changes in the structural activity. On the 

basis of structural remains and other associated findings, it could be said that society was still 

predominantly rural in nature. Many literary texts testify this fact. Such remains have also been 

recovered from PGW cultural horizon from sites like Atranjikhera, Ahichchhatra, Jakhera etc. There 

are evidences of improvement at this period as seen at Bhagwanpura with thirteen rooms in a house 

complex. 

 Structural activities gradually seem to have grown into an urban phase during 

NBPW period. Unbaked bricks were replaced by baked bricks through unbaked bricks do not fall 

out of use. Houses were made having all kinds of facilities during later phase of NBPW period. A 

detailed study of residential structures also suggests that common people’s houses had a courtyard 

around which there were living rooms. Sometimes, courtyard or a room had a private brick paved 

well. Evidently it must have also been used for bathing purposes. Presence of staircase in some 

houses suggests that either there was an upper storey or steps might have led to the terrace. Many 

houses of first urban dwellers had latrines and privies that were separate from the bathing areas. 

The house of wealthy people or bigger houses had two courtyards instead of usual single one 

provided with an ordinary corridor. According to the excavator of Rajghat, ‚The basic plans of 

these houses were same as that of the ordinary house‛. The basic plan of the houses during early 
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historic period comprised of a courtyard surrounded by rooms on three sides, and space was 

provided between the houses for proper ventilation115, just as was seen in the houses of Indus 

Valley civilization. Besides these normal houses, some large houses were also found at Sravasti, 

where the houses comprised of two to four courtyards and ten to twenty rooms. These bigger 

houses might have belonged to a bigger (joint family) or to some rich affluent individuals. Similar 

evidence has been brought forth by excavations of some of the Indus valley sites. 

 Notably the palatial structures came into existence during NBPW period, especially 

towards its later phase shows the changing scenario of political and social life in the Gangetic plain. 

Another facts which may need to be underlined is that the houses for ‘guilds’ and ‘merchants’ were 

constructed during this period. Such remains have been found especially in Middle Ganga plain on 

such sites as at Bhita, Rajghat, Agiabir etc.  

 ‚An idea of what these cities looked like may be obtained from representation of 

some of them in the reliefs of Bharhut, Sanchi, Mathura etc. In these reliefs, many of the historic cities 

of ancient India like Rajgrih, Sravasti, Kapilvastu, Sarnath, Kushinagar, have been carved in stone. An 

outer view of the city wall with its gate house, defense towers are clearly depicted; occasionally 

some glimpse of the interiors of the house is also provided on these reliefs. The city walls are 

usually shown as made of bricks, though in one of the Sanchi reliefs, view of a wooden wall of 

palisade may clearly be recognized. The walls are sometimes provided with re-entrant angles‛116. 

This view provides a clear cut idea of the type of cities that flourished in the Gangetic plain during 

early historic period (Fig. 41-56).  

   
Fig. 41        Fig. 42 
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Fig. 43      Fig. 44 

 

 

 
Fig. 45 

Fig. 41-45: Sculptural Representations at Sanchi Stupa 
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Fig.  46    Fig. 47 

 

 
Fig. 48     Fig. 49 

 

 
Fig. 50 
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Fig. 51         Fig. 52 

 

 
Fig. 53 

 

 
Fig. 54 

 

Fig. 46-54: Reconstruction of Palatial Buildings-Double Storied Building 

 
 



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

102 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

References 

                                           

1  Sharma, G.R. 1973. Mesolithic Lake Culture in the Ganga Valley, India, Proceedings of the Prehistoric Society 39: 

129-146; Pant, P. C. and Vidula Jaiswal. 1991. Paisra, the stone Age settlement of Bihar. Agam Kala Prakashan, Delhi, 

1991. . 59. 

2          Ghosh, A., 1989, An Encyclopedia of Indian Archaeology, Volume I,  Munshiram Manoharlal Pvt. Limited, New 

Delhi, p. 248. 

3  Pal, J. N., and M.C., Gupta, 2005, Excavations at Hetapatti (Allahabad District): Some Preliminary Observations, 

Journal of Interdisciplinary Studies in History and Archaeology, Vol. II, No.II, Dept. of Ancient History and 

Archaeology, University of Allahabad, pp. 326-330. 

4  Williams, Martin, 2004, Significance of Recent Excavations at Tokwa in the Vindhyas and Jhunsi in the Gangetic 

Plain, Journal of Interdisciplinary Studies in History and Archaeology, Vol. I,  No.I, Dept. of Ancient History 

and Archaeology, University of Allahabad, pp.120-126. 

5  Ibid. 

6  Tiwari, Rakesh, Excavations at Lahuradeva, 2005-2006, Directorate of Archaeology, Government of Uttar 

Pradesh. 

7  Singh, Purushottam, A. K. Singh, Excavations at Waina, Dist. Ballia (U. P), Pragdhara No. 6, pp. 41-61. 

8  Verma, B. S., Chirand Excavations Report, 2007, Directorate of Archaeology, Department of Youth, Art and 

Culture, Government of Bihar. 

9  Singh, B.P., 2004, Excavations at Senuwar, Volumes  I and II, Publication Scheme, Jaipur. 

10  Tiwari, Rakesh, 2005-06,Excavation at Lahuradeva,  Directorate of Archaeology, U.P. p. 02. 

11  Pal, J. N., and M.C. Gupta, 2005, Excavations at Hetapatti (Allahabad District): Some Preliminary Observations, 

Journal of Interdisciplinary Studies in History and Archaeology, Vol. II, No.II, Dept. of Ancient History and 

Archaeology, University of Allahabad, p. 327. 

12  Mishra, V. D., J. N. Pal and M. C. Gupta, 2000-2001, Excavations at Tokwa: A Neolithic-Chalocolithic Settlement, 

Pragdhara,      No. 11, pp. 59-72. 

13  Williams Martin, 2004, Significance of Recent Excavations at Tokwa in the Vindhyas and Jhunsi in the Gangetic Plain, 

Journal of Interdisciplinary Studies in History and Archaeology, Vol. I,  No.I, Dept. of Ancient History and 

Archaeology, University of Allahabad, p122. 

14  Mishra, V. D., 2000-2001, Op. cit, pp. 59-72. 

15  Singh, P., 2010, Archaeology of the Ganga Plain; Cultural-Historical Dimensions, Indian Institute of Advance 

Study, Shimla and Aryan Books International, p. 80. 

16   Mishra V. D., 2000-2001, Op. cit, p. 125. 

17  Singh, P., 2010, Ot. cit, p.107. 

18  Narain, Lala Aditya, 1970, The Neolithic Settlement at Chirand; JBRS- LVI, pp.1-35. 

    See, Verma, B.S., 1970-71 Excavations at Chirand, Puratattva  No. 4, pp.26. 

19  IAR, 1964-65, p.7. 



Indian Journal of Archaeology 

 

103 | P a g e                                                    V i s i t  u s :  w w w . i j a r c h . o r g  

 

                                                                                                                                                        

20  Verma, B. S., 2007, Chirand Excavations Report, 1961-1964 and 1967-1970, Directorate of Archaeology, Dept. of 

Youth, Art and Culture, Govt. of Bihar, Patna, pp. 25. 

21  IAR, 1971-72, p.6. 

22  Gaur, R.C., 1983, Excavation at Atranjikhera, Motilal  Banarsidas, Delhi, p.126. 

23  Lal, B.B., 1993, Excavation at Sringaverpura (1977-86) Vol I, Published by Director General ASI, New Delhi. 

24  Lal, B.B., 1954, pp. 8-28. 

25  Gaur, R.C., 1983, p.126. 

26  IAR, 1963-64, p. 44. 

27  Lal, B. B., 1954-55, Op. cit, p. 133. 

28  Tipathi, Vibha, 1976, Painted Grey Ware and Iron Age Culture of Northern India, Delhi, p. 112. 

29  Sahi, M. D. N., 1978, New Light on the Life of the PGW People as Revealed from the Excavations at Jakhera,  Man and 

Environment, II, pp. 101-104;  Sahi, M. D. N., 1990, Excavations at Jakhera- 1985-67, An Imtreim Report, 

Adaptation and Other Essays, (ed.) Ghosh and Chakrabarti, Shantiniketan, pp. 217-222 ; Sahi, M. D. N., 1992, 

Jakhera the Earliest Township of Upper Ganga Valley, Proceedings of the Indian History Congress, New Delhi, 

Session pp. 1010-1018; Sahi, M. D. N., 1994, Excavations at Jakhera (Distt. Etah)- 1986-93, A brief Report; Aspects 

of Indian Archaeology, Publication Scheme, Jaipur, pp. 93-153. 

30  Ibid, p. 144. 

31  Ibid, p. 147. 

32  Ibid, p. 148. 

33  IAR, 1997-98, pp. 164-170. 

34  Tripathi, Vibha, and Prabhakar, Upadhaya, 2006-2007, Further Excavations at Agiabir, (2005-06), pp. 121-129. 

35  IAR, 1998-99, p. 196. 

36  Srivastava, K. M. Excavations at Piprahwa and Ganwariya, p.56. 

37  Joshi, J. P., 1993, Excavation at Bhagwanpura, p. 27. 

38  Singh, Birendra Pratap, 1985, Life in Ancient Varanasi, (An Account Based on Archaeological Evidence), 

Sundeep Prakashan, Delhi.  

39  Lal, B.B., 1954, Excavation at Hastinapura and other Explorations in the Upper Ganga and Sutlaj Basins, Ancient 

India Volumes   10-11.  

40  Sharma, G.R., 1969, Excavations at Kausambi, Department of AIHC & Arch, University of Allahabad. 

41  Tripathi, Vibha, 2003-04, Excavations at Khairadih, 1996-97, Bharti Volume 28, Dept. of A.I. H. C. and 

Archaeology, BHU,   pp. 1-70. 

42  Prasad, Ajit Kumar, 2006,Champa an Urban Centre of Bihar- A Case Study,  Purabharti- Studies in Early Historical 

Archaeology and Buddhism,  B. R. Mani and S. C. Saran, Sharda Publishing House, Delhi, pp.48-50. 



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

104 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

                                                                                                                                                        

43  Kumar, Navin, 1999, Archaeological Excavations in Bihar Since Independence, Janki Prakashan, Patna, New Delhi, 

p.77. 

44  Ibid, p. 74. 

45  IAR, 1976-77, p.55. 

46  IAR, 1998-99, p. 196. 

47  Tripathi, V. and P. Upadhaya, 2006-2007, Op. cit, pp.121-129. 

48  Tripathi V., Excavations at Khairadih, Bharti, p.49. 

49  Puri, Baij Nath, 1957, India in the Times of Patanjali, Bhartiya Vidya Bhawan, Bombey, p. 259. 

50  Digha-Nikaya, 2, 16, 1, 26. 

51  Mc-Crindle India, Ancient India, pp. 141-142. 

52  Roy, N. C., 2003, The Rise and Fall of Pataliputra, Udayachal Office Complex, Murnpur, pp. 59-60. 

53  IAR, 1964-65, p.7. 

54  Sinha, V. P. and B. S. Verma, 1977, Sonepur Excavation, Directorate of Archaeology and Museum, Bihar, p.16. 

55  Lal, B.B., 1954, Excavation at Hastinapura and other Explorations in the Upper Ganga and Sutlaj Basins, Ancient 

India Volumes   10-11, p. 17. 

56  IAR, 1962-63, p.36. 

57 Ibid, p.36. 

58  Ghosh, A. 1989, An Encyclopedia of Indian Archaeology, Volume I&II, Munshiram Manoharlal Pvt. Limited, New 

Delhi, p. 283. 

59  IAR, 1976-77, p.55. 

60  Tiwari, Rakesh, Hemraj, R. K. Srivastava, Excavations at Hulaskhera, Lucknow, 1978-79 to 1986-87(A Preliminay 

Report), Pragdhara No. 6, pp. 95-134. 

61  IAR 2000-01, pp. 140-152. 

62  ARASI 1911-12, pp. 29-94. 

63  AR, ASI, Excavations at Bhita, 1911-12, pp.  

64  IAR, 1953-54, p. 9 ; 1954-55, p. 16 ; 1955-56, p. 20 ; 1956-57, p. 28 ; 1957-58, p. 47 ; G. R. Sharma, ABIA for 1948-

53(1958) pp. XXXiX-Xi. 

65  Sankaliya, H. D., 1977, Aspects of Indian History and Archaeology, B. R. Publishing Corporations, Delhi, p. 240. 

66  Sharma, G. R., 1980, History to Pre-history, Contribution to the Dept. to the Archaeology of the Ganga Valley 

and the Vindhyas, Published by the Dept. of A.I.H.C. & Arch., University of Allahabad.  

67  Sharma, G. R., 1969, Excavations at Kausambi, Memoirs of The Archaeological Survey of India, Delhi, p. 30. 

68  IAR, 1961-2: 51. 

69  Mate, M.S.,  1969, Building in Ancient India, World Archaeology Vol. I, No. 2, pp. 236-246. 



Indian Journal of Archaeology 

 

105 | P a g e                                                    V i s i t  u s :  w w w . i j a r c h . o r g  

 

                                                                                                                                                        

70   Lal, B. B., & K. N. Dixit, 1978-79,  Sringaverpura Key-site for the Proto-history and Early History of the Central 

Ganga Valley, Puratattva, No. 10,  pp. 3-7 

71  AR ASI, 1909-10, p. 40. 

    Ancient India, No. 1, 1946, p. 41; Ghosh, A., 1989, An Encyclopedia of Indian Archaeology, Volume I, Munshiram 

Manoharlal Pvt. Limited, New Delhi, p. 73-74. 

72  AR ASI, 1911-12, Excavations at Bhita, Plate XXIV. 

73  Narain, A.K and T.N Roy, 1976, Excavations at Rajghat (1957-58) Part-1, AIHC & Arch BHU. 

74  Ibid, p.26. 

75  Tripathi, V., 1996-97, Bharti Volume 28, Dept. of A.I.H.C. and Archaeology, BHU, p. 1-70. 

76  AIR, 1981-82, pp.67-68. 

77  Ibid. 

78  Ibid. 

79  Tripathi, Vibha, 2003-04, ,  Excavations at Khairadih, Op. cit p. 18 

80  Ibid 

81  Tripathi, Vibha, and Prabhakar, Upadhaya, 2006-2007, op. cit,    pp. 121-129. 

82  Singh and Singh, 2004, p.42. 

83  Tripathi, Vibha and P. Upadhaya, 2006-07, Further Excavations at Agiabir (2005-06), Puratattva, pp. 121-129. 

84  Bijoy Kumar, 2005, Excavations at Panr, Prajna Bharati, Volume XI, K. P. Jayasawal Research Institute, Patna 

Museum Building, Patna, pp. 81-86. 

85  Altekar, A.S. & Vijay Kant Mishra, 1955, Report on Kumrahar Excavations (1951-1955), K. P. Jayasawal Research 

Institute, Patna, p. 30. 

86  Sinha, B. P., CHB, Vol. I, p. 876. 

87  IAR, 1964-65, p.7. 

88  Ghosh, A., 1989, An Encyclopedia of Indian Archaeology, Volume II, pp. 458-457,  Munshiram Manoharlal Pvt. 

Limited, New Delhi 

 Also ASI AR 1, p. 55. 

89  IAR, 1957-58, pp. 10-11. 

90  Sinha, V. P. and B. S. Verma, 1977, Sonpur Excavation, Directorate of Archaeology and Museume, Bihar, pp. 10-

11. 

91  Prasad, Ajit Kumar, 2006,Champa an Urban Centre of Bihar - A Case Study, Purabharti- Studies in Early Historical 

Archaeology and Buddhism, B. R. Mani and S. C. Saran, Sharda Publishing House, Delhi, pp. 48-50. 

92  Singh, Arun Kumar, Excavation at Champa- A Preliminary Report, 2006, Purabharti- Studies in Early Historical 

Archaeology and Buddhism, B. R. Mani and S. C. Saran, Sharda Publishing House, Delhi, pp. 52. 

93  Ibid. p. 52. 



Origin and Development of Residential structures in Gangetic Plain from Neolithic-Chalcolithic to Gupta Period 

 

106 | P a g e                         V i s i t  u s :  w w w . i j a r c h . o r g   
 

                                                                                                                                                        

94  Ibid. P. 54. 

95  Kumar, Navin, 1999, Archaeological Excavations in Bihar Since Independence, Janki Prakashan, Patna, New Delhi, 

p. 76. 

96  Ibid, p. 81. 

97  IAR 1987-88,  p.107. 

98  IAR 2000-01, pp. 140-152. 

99  Tiwari, Rakesh, Hemraj, R. K. Srivastava, Excavations at Hulaskhera, Lucknow, 1978-79 to 1986-87(A Preliminay 

Report), Pragdhara No. 6 pp. 95-134. 

100  Singh, Arun Kumar, Excavation at Champa- A Preliminary Report, 2006, Purabharti- Studies in Early Historical 

Archaeology and Buddhism, B. R. Mani and S. C. Saran, Sharda Publishing House, Delhi, pp. 54. 

101  IAR, 1968-69, p. 38, 1969-70, p. 41, 1961-62, p. 53. 

102  Jayswal, Vidula, Royal Temples of Gupta Period- Excavations at Bhitari, pp. 146-201. 

103  Singh, P.  Excavation at Agiabir, pp. 42-43. 

104  IAR,1966-76, p.44. 

105  Kausik, Akshat, 2007, Ancient Indian Town Planning, Jaipur,     pp. 158. 

106  IAR, 1958-59, p. 46. 

107  IAR, 1960-61, p. 34. 

108  Ibid. 

109  Sharma, G. R., 1969, Excavations at Kausambi. 

110  Bhattacharaya, N. N., Ancient Indian History and Civilization: Trends and Prespectives, pp. 187. 

111  MASI, Vol 74. 

112  Sharma, R. S., 2005, India’s Ancient Past, Oxford University Press, p. 183. 

113  IAR, 1954-55, p. 18-19. 

114  Maulvi, Muhammad Hamid Kuraishi, 1949, Historical Remains at Vaisali;, Homage to Vaisali (ed) J. C. Mathur, 

p. 159. Published by Vaisali Sangh. 

115  As was found in the case of Rajghat. 

116  Majumdar and Pusalkar, The Age of Imperial Unity, Bhartiya Vidya Bhawan Publication, p. 483. 



Indian Journal of Archaeology 

 

107 | P a g e                                                     V i s i t  u s :  w w w . i j a r c h . o r g  
 

 

Head-gear and face ornaments of a horse from the Megalithic Burials of 

the  

Vidarbha Region of Maharashtra  
 

Gajanan L. Katade  

Assistant Superintending Archaeologist  

Archaeological Survey of India  

Prehistory Branch  

Nagpur  

 

The Vidarbha region (19o �X�\���1���1�Š�—�•�1�X�Wo �Z�]�����ð�1�]�[o  �[�\�����1�Š�—�•�1�1�]�_o �X�Y�����ü�1�’�œ�1�•�‘�Ž�1�—�˜�›�•�‘-eastern  cultural 

and administration division of Maharashtra State, comprises eleven districts namely Washim, 

Buldhana, Akola, Amravati, Yavatmal in western Vidarbha and Gondia, Bhandara, Chandrapur, Gadchiroli, 

Wardha and Nagpur in eastern Vidarbha. The entire region of Vidarbha occupying an area of about 

93654 sq. km, is drained by three major rivers, the Purna (tributary of the Tapi river), the Wardha and 

the Wainganga (tributary of the Godavari river). The Wardha River divides the Vidarbha region into 

eastern and western Vidarbha. 

���‘�Ž�1 �•�Ž�›�–�1 ���–�Ž�•�Š�•�’�•�‘���1 �–�Š�¢�1 �‹�Ž�1 �Ž�¡�™�•�Š�’�—�Ž�•�1 �Š�œ�1 �Š�1 �•�›�Š�Ÿ�Ž�1 �˜�›�1memorial erected in stone, whether 

dressed or in its natural forms  �Œ�˜�—�•�Š�’�—�’�—�•�ð�1 �Ž�—�Œ�•�˜�œ�’�—�•�1 �˜�›�1 �Ž�›�Ž�Œ�•�Ž�•�1 �˜�Ÿ�Ž�›�1 �•�‘�Ž�1 �•�ž�—�Ž�›�Š�›�¢�1 �Š�œ�œ�Ž�–�‹�•�Š�•�Ž���ï�1

Megalithic culture has no regional bound aries as its remnants are found all over the world.  These 

monuments are found in Europe, Africa and Asia, including far eastern count ries.  Ever since 1823 

when Babington published for the first time an account of the megalithic tomb in the Malabar region 

of Kerala, a number of new sites with a variety of megalithic structures have been reported from all 

over India.  However, these are largely concentrated in the region of peninsular India and the Deccan 

i.e. south of the river Narmada. U. S. Moorti has recorded about 1000 Megalithic sties from south India 

alone points out that maximum of these are located in Karnataka, which has 665 sites, followed by 

Tamil Nadu with 607 sites, Andhra Pradesh with 300 sites, Kerala with 270 sites.(Moorti, 1994)1 

 In Vidarbha, more than 150 sites have been recorded, which are concentrated in six districts 

namely Nagpur, Bhandara, Gondia, Chandrapur, Gadchiroli and Wardha comprising eastern region. 

These sites are occupying waste land in the vicinity of major rivers or their perennial tributaries.  

Numbers of megalithic burial at a particular site vary from few to several hundred, at Khairwada in 

Wardha district there are 1599 megaliths. 
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