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Editorial 
 

The 19th issue of “Indian Journal of Archaeology (www.ijarch.org)” has eight articles. The first article 

titled 'Vegetation vis-à-vis climatic changes from the Himalaya, over the last 75000 years, as 

revealed by palynological studies' by Md. Firoze Quamar, Amit Kumar Mishra & Ratan Kar gives the 

details of the vegetational changes in response to the changing climate during the Late Pleistocene 

and Holocene periods. The second article titled 'Manufacturing techniques as a guide for 

conservation of King Tutankhamen’s Amphora' by Prof. Dr. Abdel Rahim, N., H. Sadek & A. Moustafa 

shows the importance of knowing the manufacturing technique of wine in emphora for doing its 

conservation, so that no archaeological evidence is lost. The third article titled 'Spatial Distribution 

of Activity-Areas in the Iron Age Settlement: Rithi Rajana, Vidarbha Region, Maharashtra' by 

Nihildas, N. catalogues the structural remains and the activity areas in Iron Age settlement: Rithi 

Rajana, Vidarbha Region, Maharashtra, India. It explores the variation & changes brought about by 

social and economic factors in these structures. The fourth article titled 'Catalogue of Terracottas of 

kept at State Museum, Lucknow: Part- I: Terracottas dateable from Pre-Mauryan to Kushan Period' 

by Vijay Kumar gives the detailed catalogue of terracottas belonging to Pre-Mauryan to Kushan period, 

presently housed in State Museum, Lucknow U.P. India. The fifth article titled 'Archaeo-botany at 

Chandravati: A multicultural site in southern Rajasthan' by Anil K. Pokharia, Jeewan S. Kharakwal, S. 

Sharma, Vineet Godhal, & K. P. Singh gives the details of remains found at Chandravati, an 

archaeological site, situated on the confluence of Banas and Sevarni Rivers in the southern part of 

Rajasthan India, from 3rd century A.D. to 15th century A.D. This also helps in the reconstruction of the 

climate changes during this period. The sixth article titled 'Brahmanic Deities of Nepal: An 

Iconographic Study' by Dr. G. K. Lama gives the details of images of different deities kept in the 

temples in & around Kathmandu, Nepal. This article reveals the difference in the iconography of Nepal 

and Eastern India. The seventh article titled 'Seal and Sealings kept in Gorakhpur Museum' by Dr. 

Rajesh Kannojiya gives the details of seal & sealings kept in Gorakhpur Museum, district Gorakhpur 

U.P. India. The eighth article titled 'An Inscribed Brass Plate of the Time of Sultan Abul Hasan of 

Golkonda' by S.K. Acharya, M.R. Varma & Md. Tarique Rasool gives the details of the inscribed brass 

plate of Abul Hasan, Sultan of Golkonda dated 1681, presently preserved in the Odisha State 

Museum, Bhubaneswar India.  

 

 
      Vijay Kumar 

Chief Editor 

Indian Journal of Archaeology 
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Introduction: The Quaternary Period (2.6 million years to present) is characterized by sharp 

changes in the Earth’s climate with variations between the glacial and interglacial phases1. The 

climate during the late Quaternary has been observed to be stable2, unstable with periodic 

fluctuations3 or subject to rapid changes4. Within the late Quaternary, the Holocene (last ~11,700 yr 

to Present) climate has been found to be even more variable5.      

Since the present paper primarily deals with the study of pollen-spores and their application in 

deducing past climatic changes, it is pertinent to know about the basics of palynology. Pollen 

grain, the haploid (n), unicellular, organic-walled microfossil, formed in the anther of the flowers 

by the reduction division of pollen mother cell (PMC), serves as one of the most important tools to 

reconstruct palaeoecology, palaeoenvironment and palaeoclimate of a particular area. As 

compared to other plant parts, pollen grains get preserved within the sediments in lakes, swamps, 

and other repositories (e.g. bogs, fens, etc.) for hundreds to millions of years owing to their prolific 

abundance, minute size and resistant nature. Since vegetation is climatically controlled and is 

sensitive to even minor fluctuations in their surroundings, therefore, pollen produced by them are 

highly indicative of the environment in which they are deposited. Over the years, they have been 

successfully used for the reconstruction of past vegetation and contemporary climatic conditions 

worldwide.  

Palynology6, the study of organic-walled microfossils of plant origin, especially the pollen grains 

and spores, provides important information to reconstruct the past vegetation and concurrent 

climatic changes. This is primarily because of the small size of pollen (5-200 µm), their prolific 

abundance and resistant nature, so that they are readily preserved in the sediments. Further, due 

to their ubiquitous nature, pollen-spores are present in almost all types of sedimentary 

environments and even a small amount of sediment yields abundant palynomorphs. Also, due to 

mailto:quamar_bot@yahoo.co.in
mailto:amit.9795992643@gmail.com
mailto:ratankar@yahoo.com
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their distinct morphology, the fossil pollen grains and spores extracted from sediments can be 

identified up to family/genus/species level and represent the vegetation growing at any place. As 

the vegetation is strongly affected by climate, characteristic changes in the pollen assemblages 

reflect the climatic fluctuations at a specific time or area7. Palaeopalynology, amongst the various 

climatic proxies, has proved to be one of the most potent tools for the reconstruction of vegetation-

based past climates.      

 

Pollen analysis  

Pollen analysis is a technique of reconstruction of past vegetation and climate on the basis of 

pollen grains recovered from the sediments. The basic assumption of the technique is that the 

pollen grains deposited per unit time, at a given point, is directly related to the abundance of the 

associated species in the surrounding vegetation. However, pollen data are presented as 

proportions of the total pollen sum, rather than as discrete numbers. Therefore, difficulties with 

the representation, both between and within the species are experienced, as some taxa produce far 

greater quantities of pollen, which are more widely dispersed and preserved than others. In other 

words, pollen data require careful interpretation as representation of the pollen spectrum is 

shaped by differences in pollen productivity, dispersal and preservation.     

 Prior to analysis of the sediments retrieved from the different archives, it is foremost to get 

acquainted with the regional vegetation/forest floristic and the physiognomy of the forests, as well 

as the climatic conditions of the region. This database is inevitable for the appropriate 

reconstruction of past vegetation and climate. It is also imperative to prepare the reference pollen 

slides of the plant taxa distributed in and around the area of investigation in order to facilitate the 

precise identification of the pollen/spores to be retrieved from the sediments. Furthermore, the 

reference pollen slides already available and the pollen photographs published in the literature 

can be consulted for precision in identification of the retrieved palynomorphs. About 200 to 500 

pollen-spores are to be counted in each sample to have a proper representation of the different 

taxa. The pollen sum includes only the terrestrial plant pollen. The pollen of aquatic plants and 

fern spores are to be excluded in the pollen sum owing to their origin from the local sources. This 

is done to avoid the over-representation of local elements, which may distort the actual regional 

vegetation scenarios of the past. The percentage frequencies of the recovered palynomorphs are 

calculated in terms of total terrestrial plant pollen. However, the frequencies of the local elements 

are also calibrated from this sum for their representation in the pollen diagrams. The plant taxa 

are categorized as trees, shrubs, herbs, ferns, algal and fungal elements etc. and arranged in the 

same order in the pollen spectra/pollen diagrams. Further, trees are put in the order of their 

altitudinal distribution i.e. from alpine to subtropical for the Himalayan region.  

 

Development of modern analogues: pollen-vegetation relation:  

Prior to the investigation of sediment cores/profiles from the investigation areas, the study of 

modern pollen-vegetation relationship is an indispensable aspect of pollen analysis. To achieve 
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this, various natural pollen trapping media/substrates, such as surface sediments, moss 

cushions/polsters, lichen cushions, spider web samples, tree bark samples, leaves of broad-leaved 

plants, lake bed sediments have to be analysed to understand the representation of the forest 

constituents in the ‘pollen rain’. Besides, their dispersal efficiency and preservation in the 

sediments in relation to their factual composition in the surrounding vegetation is also evaluated. 

This database generated on pollen rain is taken as the ‘modern analogues’ for the appropriate 

calibration of the fossil pollen assemblages in terms of past vegetation and climate. In earlier 

studies from India, this practice of developing modern analogue was not necessary followed, and 

if at all done, was undertaken only in isolated cases on a few samples. Presently, the modern 

pollen-vegetation relationship is being looked into in a much more comprehensive manner, 

whereby a large dataset of samples are taken along transects in the respective study areas. 

The studies on the pollen-vegetation relationships from the various forest types and altitudinal 

ranges  in the Himalaya, demonstrate the absolute dominance of Pinus spp. Pinus is a high pollen 

producer and also disperses well by upwelling air currents, which enable its pollen to get over-

represented in the pollen assemblages8.  Other conifers, such as Cedrus,  Abies, Picea, Juniperus etc, 

as well as the broad-leaved taxa, such Alnus, Betula, Ulmus, Quercus, Carpinus, Corylus, etc are 

under-represented. This is because of their low pollen production, inefficient pollen dispersal and 

poor preservation in the sediments, as compared to that of Pinus pollen. Poaceae, Asteraceae 

Amaranthaceae and Malvaceae are the prominent non-arboreal taxa (herbaceous) in the pollen 

spectra, revealing their actual composition of the ground flora. The record of Cerealia (Poaceae) 

and other cultural plant pollen taxa, such as Amaranthaceae, Caryophyllaceae, Brassicaceae, etc is 

indicative of the agriculture in the vicinity of the sampling sites. Asteraceae pollen in abundance 

indicates the pastoral activities around the areas of investigation. Local wet conditions are 

indicated by the presence of Cyperaceae, Polygonum, Hygrophila, Typha, Lemna, Utricularia and 

Potamogeton. Algal spores of Spirogyra and Zygnema, Pseudoschizaea and Botryococcus indicate water 

bodies around the sampling sites. Fern spores reflect the damp and shady conditions around 

respective areas of study.         

  Thus mostly in the Himalayan region, the pollen-vegetation relationship is non-linear i.e. 

not directly proportional to the actual vegetation. Caution is, therefore, required while developing 

the modern analogues for interpreting the past vegetation on the basis of pollen records.  

   

Reconstruction of Quaternary vegetation and climate: 

Over the years, palynology has proved to an indispensable tool for climatic reconstructions from 

diverse regions. The pollen diagrams constructed through the analysis of sediments from 

cores/profiles are divided into various pollen zones, depending upon the representation of major 

arboreals (trees and shrubs) and non-arboreals (herbs), in the recovered pollen assemblages 

throughout the sequence. The pollen zones are usually designated by the initials of the name of 

respective investigation sites/cores/profiles and numbered from bottom to top to unfold the 

vegetation and climatic change in chronological order. 
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 The changing frequencies of various arboreals in the pollen assemblages supported with 

absolute dates (mostly 14C and OSL) of the sediment cores/profiles, collectively reflect the 

succession of different forest communities in the area of investigation over a span of time, and the 

contemporary climatic conditions prevalent then. On the other hand, the herbaceous taxa furnish 

significant information about the local vegetation. Changing assemblages of the aquatic plants at 

different levels in the pollen sequence imply the lake-level fluctuations/hydrological status of the 

lakes/swamps, which is influenced by precipitation. The investigation of shallow sediment cores 

with close sampling has been successfully used to reconstruct short-term climatic variabilities as 

well as the impact of human activity during the last few millennia. Besides, the appearance as well 

as marked alterations in Cerealia and other culture pollen taxa has been used for the precise 

understanding of incipient agricultural practices and its subsequent pace within a definite time 

frame, which is considerably influenced by climatic factors. The important palynological and 

palaeoclimatic works are discussed below on the basis of different geological subdivisions of the 

Himalaya.  

     

Outer and Lesser Himalaya  

Pine and Oak forests were present around the area of Dewar Tal in Garhwal Himalaya, between 

2500 and 2300 yr BP under a cool and dry climatic conditions, which subsequently expanded 

under a warm-moist climate between 2300 and 2000 yr BP. Between 2000 and 1400 yr BP, the 

forest declined along with increase of grasses under a cool-dry climate. The best development of 

oak forests took place between 1400 and 400 yr BP as the climate turned favorable. During the 

recent times, the decline of the forest elements indicates a cool and dry phase9.    

  Around the Mansar Lake (Jammu) mixed Pine-oak forests (Pinus roxburghii-Quercus incana), 

dominated the Lesser Himalaya around 9000 and 8000 yr BP under cool-dry climate10. The 

expansion of oaks and other broad-leaved taxa took place between 8000 and 7000 yr BP, due to the 

beginning of a warm and humid phase. Thereafter, between 7000 and 3000 yr BP, reduction of 

broad-leaved taxa indicates a return to cool and dry conditions. Again, the expansion of oaks and 

other broad-leaved taxa between 3000 and 750 yr BP, suggests the recurrence of a warmer and 

more humid climate. During the Present, the mixed Pine–oak forests dominate and have replaced 

the oak forests indicating a deterioration of climate in the region. Trivedi & Chauhan in another 

study from Surinsar Lake (Jammu), suggested alteration of mixed oak-broad-leaved and Pine 

forests over the last 9500 years. 

 Around the Gharana wetland of Jammu, mixed conifer and broad-leaved forests occurred 

between 8540 to 5300 yr BP under a cool- dry climate, under less monsoon precipitation11. 

Thereafter, mixed broad-leaved and conifer forests became prominent around 5300 to 2780 yr BP 

under increased monsoon activity, which can be partly correlated to the Holocene Climatic 

Optimum (HCO). Between 2780 and 1380 yr BP, further development of broad-leaved forests took 

place due to a further increase in monsoon strength. From 1380 yr BP to the Present times, the 
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climate has deteriorated, which has resulted in the replacement of dominant mixed broad-leaved 

forests by more conifers in the region.   

 Quamar (2018a), in another study from the Samba District of Jammu & Kashmir, suggested 

that around 2780 to 1580 yr BP, mixed broad-leaved forests dominated in the region under 

relatively warm and humid climate. Between 1580 to 320 yr BP, the climate turned somewhat dry 

and the mixed broad-leaved forests were replaced by conifer-dominated forests, due to decreased 

monsoon rains. Since 320 yr BP onwards, the mixed conifer dominated forests were succeeded by 

the mixed broad-leaved dominated forests under the prevailing warm and humid climate.   

 Broad-leaved taxa and conifers occurred in the vicinity of Bajalta Lake area of Jammu 

between 3200 and 2490 yr BP under warm and humid conditions12. Afterwards, around 2490 to 

1580 yr BP, the conifers dominate over the broad-leaved elements, under a relative cool-dry 

climate. Thereafter, between 1580 and 870 yr BP, the climate became more dry. Since 870 yr BP to 

the Present times, the broad-leaved taxa again gained dominance over the conifers, indicating a 

return to warm and humid conditions in the region, which partly corresponds with the Medieval 

Warm Period.    

  

Higher Himalaya 

Bhattacharyya and Chauhan13 suggested that before 720 yr BP (~1200 AD), there was warm and 

moist climate around Tipra Bank Glacier of Garhwal Himalaya, supporting alpine scrub 

vegetation chiefly comprising broad-leaved taxa, such as Alnus, Betula, Rhododendron and Quercus, 

together with conifers - Pinus, Abies and Picea. Thereafter, at around 620 yr BP (1270-1410 AD), 

broad-leaved elements declined and were replaced by scrubs of Juniper under a cold-dry climate. 

The climate again reverted back to warm and moist at around 460 yr BP (1410-1890AD) as 

manifested by the decline of junipers, along with increase of ferns, and other arboreal taxa.           

Phadtare14 suggested a cold-wet climate with increased monsoon during 7800 yr BP around 

Dokriani Glacier, Uttarakhand, on the basis of the dominance of Quercus semicarpifolia and Pinus 

wallichiana.  Further monsoon intensification was observed between 7200 to 5000 yr BP. Around 

4500 o 3500 yr BP, gradual cooling took place. Between 3500 and 1000 yr BP, increased monsoon 

activity was observed with intermittent arid events. Pollen records from Dokriani valley, further 

suggests that between 12,400 to 10,630 yr BP, vegetation was quite less due to cold and dry 

climatic conditions15. Thereafter, an increase in the vegetation is observed after 10,630 yr BP, due 

to milder climate than before. Between 9,670 and 7,100 yr BP, some cold-dry episodes were 

observed. 

Ranhotra et al.16 suggested that at around 9000 yr BP, a mixed vegetation of conifers and 

broad-leaved taxa flourished around Gangotri Glacier, Uttrakhand, under warm-moist conditions. 

Between 8300 to 7600 yr BP, the region became comparatively cooler and the forest declined. 

Between 7000 to 6000 yr BP, there was an increase in the vegetation as the climate again became 

warm-moist. Thereafter, since 6000 yr BP onwards, a decline of the arboreal, ferns and aquatics 

suggest a return to cold-dry conditions.  
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An open Juniperus-Betula forest occupied the area of the outwash plain vacated by the 

Gangotri Glacier, indicating a comparatively more moist climate than at present between 2000 and 

1700 yr BP17. Dominance of both local and extra-local arboreals around 1700 and 850 yr BP; reflect 

a further increase in precipitation. This phase partly coincides with the Medieval Warm Period (ca 

800-1200 AD). Later around 850 yr BP, there is an increase in steppe vegetation, along with a 

decrease in moist and aquatic elements, which point towards drier climatic conditions, correlating 

with the Little Ice Age (1500-1850 AD).  

Ranhotra and Bhattacharyya18 suggested that the tree-line taxa, such as Betula and Juniperus 

occurred in Rukti valley, Kinnaur, H. P. between 11,790 to 4,860 yr BP. Around 1640 yr BP, a 

decrease in the pollen of the above elements was observed, which indicates the movement of 

glacier due to climate changes. Ranhotra et al.19 have further suggested that the climate was warm-

moist during 16600 yr BP, which turned into cool at around 13300 yr BP, and an increase in 

summer monsoon since 11500 yr BP, around Sangla valley, Kinnaur. They postulated a 

continuation of mixed conifer and broad-leaved forests since 6600 yr BP under warm-moist 

climate.  

Mixed temperate forest of conifers and broad-leaved elements occupied the area around Sat 

Tal, Kumaun, between 2800 and 1900 yr BP area (altitude; ~3500 m) under cool-moist conditions. 

Subsequently, due to the decline of arboreal elements, a less moist phase was suggested between 

1900 to 1200 yr BP. Afterwards, (1200 yr BP to the present), the expansion of conifers, along with 

grasses and other non-arboreals indicates further degradation of the climate towards cold and dry 

conditions.      

Bali et al.20 suggested a cold-dry climate over the last 7000 years in the Pindari Valley, 

Kumaun Himalaya. Between 7000 and 4900 yr BP, abundance of conifers along with broad-leaved 

and herbaceous taxa suggests milder climatic conditions.  Thereafter, between 4900 and 1700 yr 

BP, the climate again reverted back to cold- dry, as reflected by increase in alpine non-arboreals 

and a corresponding decline of arboreal taxa. Between 1750 and 900 yr BP, the abundance of both 

conifers and broad-leaved taxa indicate a relatively warm-moist climate, corresponding to the 

Medieval Warm Period. Thereafter, there is a reduction in the arboreal indicating cold-arid 

conditions, coinciding with the Little Ice Age.  

 

Trans/Tethyan Himalaya  

Palynological study from Kunjum La, Batal, Lahaul-Spiti, H.P., suggested that around 2000-

1800 yr BP, steppe vegetation flourished under a cold-arid climate. Between 1800 to 1370 yr BP, 

there was a intermittent warm-moist phase. Again, the expansion of dry steppe elements till 800 

yr BP indicates the return to cold-arid conditions. Between 800 and 500 yr BP, the expansion of 

Juniperus indicates a warm-moist trend. During the present, the steppe elements have expanded 

under continuing aridity21.      

Mazari et al.22 suggested that between 2000-1000 yr BP, grasses dominated under cold- dry 

conditions around Takche Lake, Lahaul-Spiti, H.P. Thereafter, with the decline of grasses and 
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sedges, the climatic conditions became warm and moist around 800 yr BP. From 400 yr BP to the 

present, an increase of steppe taxa indicates the change of climate from warm-moist to cold and 

dry.    

Chauhan et al.23 indicated that between 2300 and 1500 yr BP, cold and dry climate occurred, 

near Sitikher bog, Spiti, H.P., as the glaciers had descended in the region Between 1500 and 900 yr 

BP, the glaciers again ascended towards higher altitude under a warm and moist climate. Since 

900 yr BP till the present, the descent of tree-line took place under cold-arid climate.          

Pollen records from another bog (Naychhudwari, H.P.), revealed that around 1300 to 750 yr 

BP, the glaciers retreated and tree-line ascended to higher elevations, around the under a warm 

and moist climate. Afterwards, between 750 and 450 yr BP, climatic fluctuations took place 

between warm and cold phases. During the last 450 years, the glaciers advanced and the tree-line 

also descended due to cold-dry climate24.   

Rawat et al.25 suggested that alpine steppe vegetation had developed, during the Holocene 

in the Lahaul Valley, Trans-Himalaya. Isotopic studies with increased δ 13C, low organic carbon 

production and low TOC values around 12880 to 11640 yr BP suggest the weakening of summer 

monsoon, corresponding to the Younger Dryas cold phase. Around 11640 and 8810 yr BP, 

increased precipitation due to summer monsoon is indicated by the reduction in δ 13C values. The 

broad-leaved taxa expanded around 6730 to 3340 yr BP during the warm and humid Holocene 

Climatic Optimum, and also from 1160 - 640 yr BP during the Medieval Warm Period. In an earlier 

study from the same site, Rawat et al.26, observed a major climatic shift towards cold-arid 

conditions during 11,640 yr BP corresponding to the Younger Dryas, as reflected by the decrease 

in local and extra-local vegetation. The re-appearance of local and extra-local vegetation, 

indicating warm-humid conditions, reflects the initiation of Holocene warming.     

Bali et al.27 suggested that Betula utilis forests along with conifers occupied the Triloknath 

Glacier valley of Lahaul-Spiti, during 6300 to 5380 yr BP under warm-humid climate. Between 

5380 and 3170 yr BP, the Betula forest declined, under decreasing humidity. Between 3170 and 

2230 yr BP, the broad-leaved forests further deteriorated due to increasing aridity. However, the 

expansion of broad-leaved forests took place between 2230 to 300 yr BP under return to warm-

humid conditions. A cold phase during 350 yr BP marked, by a decrease in the broad-leaved taxa, 

reflects the Little Ice Age. 

Some comprehensive palynological works have been done from the other Trans Himalayan 

region of India i.e. Ladakh. Pollen data from the Tsokar Lake, Ladakh suggests that during 77000 

to 10000 years BP, the area was dominated by steppe vegetation, reflecting the cold and arid 

environment.  There were intermittent warm-moist phases within the above continuous cold-arid 

spell28. Demske et al.29 reported that alpine desert vegetation occurred around Tso Kar between 

15200 to 14000 yr BP, under dry and cold climatic conditions. The prevalence of aquatic vegetation 

after 14000 yr BP, indicates that the climate become somewhat milder. Prevalence of conifers and 
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broad-leaved taxa suggests the affect of good summer monsoon. Between 12900 and 12500 yr BP, 

there was further intensification of moisture conditions. Between 12000 and 11800 yr BP, a 

Chenopodiaceae-dominated vegetation prevailed indicating weakening of the monsoon, which is 

correlated to the Younger Dryas interglacial. Between 10900 to 9200 yr BP, the monsoonal 

intensity reached its peak as reflected by good alpine meadow vegetation. Between 9200 to 4800 yr 

BP, a flourishing of the desert-steppe vegetation is seen indicating weaker summer monsoon. 

Since 4800 yr BP to the Present, an expansion of Chenopodiaceae-dominated desert-steppe 

indicates further shift towards aridity in the region.      

Ranhotra et al.30 suggested steppe vegetation around Lamayuru in Ladakh, before 35000 yr 

BP, indicating aridity in the region. Thereafter, around 35000 yr BP, Birch pollen is found 

indicating a lessening of arid climate. Around 22000 yr BP, the climate became more favourable 

and again turned to be drier with the expansion of steppe taxa.     

Leipe et al.31 reconstructed changes in the mean annual precipitation during the last 12000 

years from Tso-Moriri Lake, Ladakh.  Around 11000 to 9600 yr BP, a decline in the mean annual 

precipitation was noticed; between 4500 and 4300 yr BP increased dryness; between 4000 and 3600 

yr BP and 3200 yr BP increased aridity was inferred, associated with the collapse of the Harappan 

Civilization.  

 

Vegetation vis-à-vis climatic changes in the Eastern Himalaya 

Studies carried out on the vegetation dynamics and coeval climate change from the Eastern 

Himalaya, are much lesser as compared to the Western Himalaya.   

Sharma and Chauhan32, suggested that open grasslands existed in the area of Mirik Lake, 

Darjeeling, around 20,000 yr BP, indicating cold-dry climate, corresponding with the Last Glacial 

Maximum. Thereafter, between 18,000 and 11,000 yr BP, an increase in broad-leaved taxa is 

observed under warm-moist climate. Around 10,000 and 4000 yr BP, with the expansion of oaks 

and other broad-leaved elements, accompanied with the decline of conifers, grasses and other 

herbaceous taxa, a warm-humid climate is envisaged.  

Chauhan and Sharma33 on the basis of their palynological study from Jore-Pokhari, 

Darjeeling, suggested that around 2500 yr BP, mixed broad-leaved oak (Quercus) forests 

dominated the vegetation around the lake under a warm temperate and humid climate. 

Thereafter, around 1600 and 1000 BP, the climate turned cooler with an increase in the conifers 

and decline of broad-leaved elements. Between 1000 and 300 BP, with the increase of broad-leaved 

taxa, such as Quercus, Betula, Alnus and Rhododendron and a decrease of conifers/needle-leaved 

taxon (Pinus), the climate turned towards more warm-humid.    

Sharma and Chauhan34 analysed the palynological data from Khechipiri, Sikkim and 

suggested that around 2500 yr BP, broad-leaved elements flourished in the area under warm-

moist conditions. Subsequently, the climate turned more humid around 1000 yr BP, with the 

further increase of broad-leaved taxa.  
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Sharma and Chauhan35, based on their palynological records from Kupup Lake, Sikkim, 

suggested that cool-moist climate existed in the region between  2000 to 1800 yr BP, as both 

conifers and broad-leaved temperate elements flourished. Thereafter, between 1800 to 1450 yr BP, 

with the increase in herbaceous taxa, and reduction in tree-taxa, drier conditions were indicated. 

Between 1450 and 450 yr BP, an increase in broad-leaved taxa indicate that the climate changed 

more moist, which coincides with the Medieval Warm Period. Around 450 and 200 yr BP, a 

marked rise in non-arboreals along with a decrease in arboreal pollen, indicate that the climate 

turned cold and dry, which can be correlated with the Little Ice Age. Since 200 yr BP till present, 

mixed arboreal taxa somewhat increased under a moist climate.    

Bhattacharyya et al.36, on the basis of their pollen-based study, conducted from the Paradise 

Lake, Arunachal Pradesh, observed mixed conifer and broad-leaved forests occurred under warm- 

moist conditions around 1800 ys BP (around AD 245). Thereafter, around 1100 yr BP, increase of 

arboreal taxa took place, indicating a comparatively warmer climate, corresponding to the 

Medieval Warm Period. The climate turned less moist around 550 yr BP, following a decrease in 

the arboreal pollen taxa, corresponding to the colder conditions of the Little Ice Age.  

Ghosh et al.37, on the basis of palynological studies, phytoliths and stable carbon isotopic 

records, suggested that moist semi-evergreen forest dominated around the Ziro Lake Valley, 

Arunachal Pradesh until around 20000 yr BP. Between 10200 to 3800 yr BP, the forest further 

flourished due to intensified summer monsoon. After 3800 yr BP, the forest declined due to 

increasing aridity. Achyuthan et al.38, on the basis of geochemical and epiphyllous lichen studies 

from the Ganga Lake, Arunachal Pradesh, suggested 5 warmer phases, with intermittent cold and 

moist conditions, during the Little Ice Age (LIA).  

Bhattacharyya et al.39 recorded mixed broad-leaved and conifer forests around the Ziro 

Valley, Arunachal Pradesh over the last 66,000 years, with varying frequencies. Around 44,000 

and 34,000 yr BP, during the interglacial phase, the decline of broad-leaved taxa and increase of 

conifers and grasses occurred due to increasing warm-moist conditions. Around 20,000 yr BP, 

during the Last Glacial Maximum, savannah type of vegetation was dominant under cold-arid 

conditions. 

Ghosh et al.40, from the Darjeeling Himalaya, suggested varying degrees of precipitation 

during 46400 to 15600 yr BP and from 5400 to 3500 yr BP. During 46.4-31 ka, less summer rains 

and higher temperature occurred than after 31 ka onwards.  Between 31 and 22.3 ka, higher 

rainfall led to an increase in evergreen elements over deciduous taxa. After 22.3 ka, the forest 

deteriorated and expansion grasses and other herbaceous taxa took place due to less precipitation, 

linked to the onset of the Last Glacial Maximum, which continued up to 18.3 ka. Thereafter, 

between 5.4 and 4.3 ka, intense summer monsoon supported a dense moist evergreen forest. This 

evergreen forest again declined between 4.3 and 3.5 ka, with a rise in deciduous elements and 

non-arboreals as a result of less rains during that phase.  

Ghosh et al.41 suggested that in the Darjeeling region, Eastern Himalaya, a pre-Medieval 

Warm Period (MWP) was less humid; MWP was comparatively moister; whereas the Little Ice 
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Age was also wet, based on pollen, mineral magnetism and isotope studies from Pankang Teng 

Tso Lake of Arunachal Pradesh, suggested a cold-humid climate around 4625 yr BP. This was 

followed by a cold-dry climate, around 4200 yr BP, coinciding with the arid 4.2 ka event, 

recognised globally. 

 

Conclusions 

The pollen records have been successfully used to reconstruct the vegetation, which have enabled 

past climatic reconstructions in the respective regions. The comprehensive studies undertaken by 

the scholars, across the length and breadth of the Himalayas, have brought out the vegetation 

dynamics, the concurrent climatic changes, the similarities and differences of past climates in both 

the Western and Eastern Himalayan sectors. The vegetation-based (palynological) palaeoclimatic 

records from the Western and Eastern Himalaya (India) are, so far, mostly taken up from the areas 

where the Indian Summer Monsoon (ISM) is more active than the winter Western Disturbances 

(WD). Nonetheless, the Western Disturbances have good influence in the Trans Himalaya, 

especially Ladakh, wherein from Tsokar Lake, Demske et al.42 suggested that ~9.2 and 4.8 kyr BP, 

there was weak summer monsoon and enhanced winter westerly flow, supporting the alpine 

meadow, steppe and desert-steppe vegetation around the area of investigation. However, ~8 kyr 

BP there was high water levels in Tsokar Lake as a result of combined effect of both monsoonal 

and westerly influence, they further suggested.  

So far as global climatic events are concerned, the evidences of Last Glacial Maximum (20000 to 

18000 yr BP) are visible both from the Western and Eastern Himalayas, as manifested by the 

prevalence of cold-arid steppe vegetation during that time. The effects of Younger Dryas cold 

event (12800 to 11600 yr BP) are manifested only in the Western Himalaya, whereas it is lacking 

from the Eastern Himalaya. The records of warm and humid Holocene Climatic Optimum (ca 

8500 to 5500), the Medieval Warm Period (ca 800 to 1200 AD) and the Little Ice Age (ca 1500 to 

1850 AD), are present in both the Western and Eastern Himalaya. The Mean Annual Temperature 

and Mean Annual Precipitation have been quantified at some sites of the Eastern Himalaya, 

whereas such quantification is lacking in the Western Himalaya.     

Further, detailed study is, nonetheless, required to be generated from the WDs influenced 

regions of the Western Himalaya, as well as the ISM-dominated regions of the Eastern Himalaya, 

wherein comparatively fewer studies have been undertaken, to look into the respective effects of 

the WDs and ISM in these areas of the Himalaya, India.   

Acknowledgements 

We thank the Director, Birbal Sahni Institute of Palaeobosciences, Lucknow (India) for all the 

support and the working facilities. We acknowledge all the researchers with thanks who have 

contributed to the palaeoclimatic studies in the Western and Eastern Himalaya (India).      



Indian Journal of Archaeology 

 

11 

References: 
1. Cane MA. 1998. Climate change: a role for the Tropical Pacific. Science 282:59-61; Clement AC, Seager R, Cane 

MA. 1999. Orbital controls onthe El Nino/southern Oscillation and the tropical climate. Paleoceanography 14: 

441-456. 

2. Jouzel J, Lourius C, Petit JR, Genthon C, Barkov NI, Kotlyakov VM, Petrov VM. 1987. Vostok ice core: a 

continuous isotope temperature record over the last climatic cycle (160000 years). Nature 329:403-408; Von 

Grafenstein U, Erlenkeuser H, Brauer A, et al. 1999. Amid-European decadal isotope-climate record 

from15500 to 5000 years BP. Science 284:1654-1657. 

3. Dansgaard W, Johnsen SJ, Clausen HB, Dahl-Jensen D,Gundestrup NS, Sveinbjornsdottir AF, Jouzel J, BondG. 

1993. Evidence for general instability of past climate  from a 250-kyr ice core record. Nature 364:218-220; 

O’Brien SR, Mayewski PA, Meeker LD, Meese DA, Twickler MS, Whitlow SI. 1995. Complexity of Holocene 

climate as reconstructed from a Greenland ice core. Science270:1962-1964. 

4. Bond G, Showers W, Maziet C, Lotti R, Almasi P, de MenocalP, Priore P, Cullen H, Hajdas I, Bonani G. 1997. 

A pervasive millennial-scale cycle in North Atlantic Holocene and glacial climates. Science 278:1257-1266; 

Stager JC, Mayewski PA. 1997. Abrupt early to middle Holocene climate transition registered at the equator 

and the poles. Science 276:1834-1836; Wohlfarth B, Schwark L, Bennike O, Filimonova L, Tarasov P, Bjorkman 

L, Brumberg L, Demidiv I, Possnert G. 2004. Unstable early-Holocene climatic and environmental conditions 

in northwestern Russia derived from a multidisciplinary study of a lake-sediment sequence from Pichozero, 

southeastern Russian Karelia. The Holocene 14:732-746. 

5. Mayewski, PA, Rohling, EE, Stager, JC, Karlen W, Maasch, KA, Meeker LD, Mayerson EA, Gasse F, Kreveld 

SV, Holmgren K, Lee-Thorp, J, Rosqvist G, Rack F, Staubwasser M, Schneider RR, Steig, EJ. 2004. Holocene 

climate variability. Quaternary Research 62:243-255; Singhvi, A. K., Bhattacharyya, A., Kale, V. S., Quadir, D. 

A., Gupta, A. K., Phadtare, N. R., Shrestha, A. B., Chauhan, O. S., Kolli, R. K., Sheikh, M. M., Manzoor, N., 

Adnan, M., Ashraf, J., Khan, A. M., Chauhan, M. S., Thamban, M., Yadav, R. R., Chakraborty, S., Roy, P. D. 

and Devkota, L. P.,  Instrumental, terrestrial and marine records of the climate of south Asia during the 

Holocene: Present status, unresolved problems and societal aspects. Global Environmental Changes in South 

Asia, 2010, 54-124. Springer, The Netherlands. 

6. Hyde HA, Williams DA. 1944. The right word. Pollen Analysis Circular 8:6. 

7. Erdtman, G., 1952. Pollen Morphology and Plant Taxonomy Angiosperms. Almqvist and Wiksell, Stockholm. 

8. Andersen ST. 1970. The relative pollen productivity and pollen representation of North European trees, and 

correction factors for tree pollen spectra: determined by surface pollen analyses from forests. Geological 

Survey of Denmark II Series 96: 1-99; Vishnu-Mittre, Robert DR. 1971. Studies of pollen content of moss 

cushions in relation to forest composition in the Kashmir valley. Geophytology 1: 84-96; Bhattacharayya, A., 

Vegetation and climate during the last 30,000 years in Ladakh. Palaeogeography Palaeoclimatology 

Palaeoecology, 1989, 73, 25-38; Pidek IA, Piotrowska K, Kasprzyk I. 2010. Pollen-vegetation relationships for 

pine and spruce in southeast Poland on the basis of volumetric and Tauber trap records. Grana 49: 215-226; 

Ertl C, Pessi AM, Huusko A, Hicks S, Kubin E, Heino S. 2012.  Assessing the proportion of “extra local” pollen 

by means of modern aerobiological and phonological records- an example from Scots pine (Pinus sylvestris L.) 

in northern Finland. Review of Palaeobotany and Palynology 185: 1-12; Kar R, Bajpai R, Singh AD. 2015. 

Modern pollen assemblages from Hamtah and Chhatru glaciers, Lahaul-Spiti, India: Implications for pollen-

vegetation relationship in an alpine arid region of western Himalaya. Quaternary International 371: 102-110; 

Kar R, Bajpai R, Mishra K. 2016. Modern pollen-rain in Kedarnath: implications for past vegetation and 

climate. Current Science 110 (3): 296-298; Bajpai R, Kar R. 2018. Modern pollen deposition in glacial settings in 

the Himalaya (India): abundance of Pinus pollen and its significance. Palynology.  

https://doi.org/10.1080/01916122.2017.1407835; Quamar, M. Firoze, Kar, Ratan., Modern pollen dispersal 

studies in India: a detailed synthesis and review. Palynology, 2019, DOI: 10.1080/01916122.2018.1557274; 

https://doi.org/10.1080/01916122.2017.1407835


Vegetation vis-à-vis climatic changes from the Himalaya, over the last 75000 years, as revealed by palynological studies 

 

12 

Quamar MF, Ali SN, Pandita SK, Singh Y. 2018a. Modern pollen-rain from Udhampur, Jammu and Kashmir, 

India: insights into pollen production, dispersal, transport and preservation. Palynology 42 (1): 55-65.   

DOI:10.1080/01916/22.2017.1306811; Quamar, Mohammad Firoze, Ali SN, Pandita SK. Singh Y. 2018b. Modern 

pollen assemblages from Reasi (Jammu and Kashmir), India: a tool for interpreting fossil pollen records. 

Grana. 57 (5): 364–376; Quamar M. Firoze. 2019a. Surface pollen distribution from Akhnoor of Jammu District 

(Jammu and Kashmir), India: implications for the interpretation of fossil pollen records. Palynology. 

(Accepted)  DOI: 10.1080/01916122.2018.1557274; Quamar, M. Firoze. 2019b. Modern pollen-vegetation 

relationship from Gulamrg of Jammu and Kashmir, Western Himalaya, India. (under preparation). 

9. Chauhan MS, Sharma C. 2000. Late Holocene vegetation and climate in Dewar Tal area, Inner Lesser Garhwal 

Himalaya. Palaeobotanist 49: 509-514. 

10. Trivedi A, Chauhan MS. 2008. Pollen proxy records of Holocene vegetation and climate change from Mansar 

Lake, Jammu, Jammu region, India. Current Science 95 (9): 1347-1354. 

11. Quamar MF, Ali SN, Pandita SK, Singh Y. 2018a. Modern pollen-rain from Udhampur, Jammu and Kashmir, 

India: insights into pollen production, dispersal, transport and preservation. Palynology 42 (1): 55-65.   

DOI:10.1080/01916/22.2017.1306811. 

12. Quamar, Mohammad Firoze, Ali SN, Pandita SK. Singh Y. 2018b. Modern pollen assemblages from Reasi 

(Jammu and Kashmir), India: a tool for interpreting fossil pollen records. Grana. 57 (5): 364–376. 

13. Bhattacharayya A, Chauhan MS. 1997. Vegetational and climatic changes during recent recent past around 

Tipra bank glacier, Garhwal Himalaya. Current Science 72: 408-412. 

14. Phadtare NR. 2000. Sharp decrease in summer monsoon strength 4000e3500 cal BP in the central higher 

Himalayas of India based on pollen evidences from alpine peat. Quaternary Research 53: 122-129. 

15. Bhattacharayya A, Ranhotra PS, Gergan JT. 2011. Vegetation vis-a-vis climate and glacier history during 

12,400 to 5,400 yr BP from Dokriani valley, Garhwal Himalaya, India. Journal of Geological Society of India 

77: 401-408. 

16. Ranhotra P S, Bhattacharyya  A, Kar R, Sekar B. 2001. Vegetation and climatic changes around Gangotri 

glacier during Holocene. Proc. Natl. Symp. “Role of Earth Science -Integrated Development and related 

Societal Issues,” Geol. Surv. India Spl. Publ., v.65 (III), pp.67-71. 

17. Kar, R., Ranhotra, P. S., Bhattacharayya, A. and Sekar, B., Vegetation vis-à-vis climate and glacial fluctuations 

of the Gangotri glacier since last 2000 years. Current Science 2002, 82, 347-351. 

18. Ranhotra PS, Bhattacharyya A. 2010. Holocene palaeoclimate and Glacier fluctuations within Baspa Valley, 

Kinnaur, Himachal Pradesh. Journal of Geological Society of India 75: 527-532. 

19. Ranhotra PS, Sharma J, Bhattacharyya A, Basavaiah N, Dutta K. 2018. Late Pleistocene - Holocene vegetation 

and climate from the palaeolake sediments, Rukti valley, Kinnaur, Himachal Himalaya. Quaternary 

International. 

20. Bali, R., Chauhan, M. S., Mishra, A. K., Ali, S. N., Tomar, A., Khan, I., Singh, D. S. and Srivastava, P., 

Vegetation and climate change in the temperate-subalpine belt of Himachal Pradesh since 6300 cal. yrs. BP, 

inferred from pollen evidence of Triloknath palaeolake. Quaternary International, 2015. 

http://dx.doi.org/10.1016/j.quaint.2016.07.057. 

21. Bhattacharyya A. 1988. Vegetation and climate during post-glacial period in the vicinity of Rohtang Pass, 

Great Himalayan Range. Pollen et Spores 30 (3&4): 417-427. 

22. Mazari RK, Bagati TN, Chauhan MS, Rajagopalan G. 1995. Palaeoclimatic record of last 2000 years in Trans 

Himalayan Lahaul-Spiti Region. Nagoya IGBP-PAGES/PEP-II Symposium, pp. 262-269. 

23. Chauhan MS, Mazari RK, Rajagopalan G. 2000. Vegetation and climate in upper Spiti region, Himachal 

Pradesh during late Holocene. Current Science 79 (3): 373-377. 

24. Chauhan MS. 2006. Late Holocene vegetation and climate change in the alpine belt of Himachal Pradesh. 

Current Science 91: 1562-1567. 

http://dx.doi.org/10.1016/j.quaint.2016.07.057


Indian Journal of Archaeology 

 

13 

25. Rawat S, Gupta AK, Sangode SJ, Srivastava P, Nainwal HC. 2015.  Late  Pleistocene-Holocene vegetation and 

Indian summer monsoon record from the Lahaul, Northwest Himalaya, India. Quaternary Science Reviews 

114: 167-181. 

26. Rawat, S., Phadtare, N. R. and Sangode, S. J., The Younger Dryas cold event in NW Himalayas based on 

pollen record from the Chandra Tal area in Himachal Pradesh. i 2012, 102, 1192-1198. 

27. Bali, R., Et. Al. Opcit. 2015.  

28. Bhattacharyya A. Opcit. 1988: 417-427. 

29. Demske, D., Tarasov, P.E., Wünnemann, B. and Riedel, F., Late glacial and Holocene vegetation, Indian 

monsoon and westerly circulation in the Trans-Himalaya recorded in the lacustrine pollen sequence from Tso 

Kar, Ladakh, NW India. Palaeogeography, Palaeoclimatology, Palaeoecology 2009, 279 (3-4), 172-185. 

30. Ranhotra PS, Bhattacharyya A, Kotlia BS. 2007. Vegetation and climatic changes around Lamayuru, Trans 

Himalaya during the last 35 kyr BP. Palaeobotanist 56: 117-126. 

31. Leipe C, Demske D, Tarasov PE. 2013. Fossil pollen record of composite sediment core TMD from Tso Moriri, 

analysis of modern surface pollen samples, mean annual precipitation reconstruction, and digitisation and 

recalibration of different discussed palaeoclimate proxy records. doi:10.1594/PANGAEA.808958 

32. Sharma, C. and Chauhan, M. S., Vegetation and climate since Last Glacial Maxima in Darjeeling (Mirik Lake), 

Eastern Himalaya. In: Proceedings of 29th International Geological Congress Part B, 1994, pp. 279-288. 

33. Chauhan, M. S. and Sharma, C., Late-Holocene vegetation of Darjeeling (Joree Pokhari), Eastern Himalaya. 

Paleobotanist, 1996, 45, 125-129. 

34. Sharma C, Chauhan MS. 1999. Palaeoclimatic inferences from quaternary palynostratigraphy of the 

Himalayas. In: Dash, S.K., Bahadur, J. (Eds.), The Himalayan Environment. New Age International, New 

Delhi, pp. 193-207. 

35. Sharma, C. and Chauhan, M. S., Late Holocene vegetation and climate from Kupup Lake, Sikkim Himalaya, 

India. Journal of the Palaeontological Society of India, 2001, 46: 51-58. 

36. Bhattacharyya, A., Sharma, J., Shah, S. K. and Chaudhary, V., Climatic changes during the last 1800 yrs BP 

from Paradise Lake, Sela Pass, Arunachal Pradesh, Northeast Himalaya. Current Science, 2007, 93 (7), 983-987. 

37. Ghosh R, Paruya DK, Khan MA, Chakarborty S, Sarkar A, Bera S. 2014. Late Quaternary climate variability 

and vegetation response in Ziro Lake Basin, Eastern Himalaya: A multiproxy approach. Quatternary 

International 213: 120-140. 

38. Achyuthan, H., Farooqui, A., Eastoe, C., Ramesh, R., Devi, M. and Ganesh, P. P., A five-century long 

limnological and environmental record from northeastern India. In: Holocene (Edit). Bahadur Singh Kotlia. 

Nova Science Publisher, Inc. ISBN. 2013. 978-1-62257-722-4. pp. 129-143. 

39. Bhattacharyya, A., Mehrotra, N., Shah, S. K., Basavaiah, N., Chaudhary, V. and Singh, I.  B., Analysis of 

vegetation and climate change during Late Pleistocene from Ziro Valley, Arunachal Pradesh, Eastern 

Himalaya region. Quaternary Science Reviews, 2014, 101, 111-123. 

40. Ghosh, R., Bera, S., Sarkar, A., Paruya, D. K., Yao, Y. F. and Li, C. S., A ~50 ka record of monsoonal variability 

in the Darjeeling foothill region, eastern Himalayas. Quaternary Science Reviews, 2015, 114, 100-115. 

41. Ghosh, R., Biswas, O., Paruya, D. K., Agrawal, S. and Sharma, A., Hydroclimatic variability and 

corresponding vegetation response in the Darjeeling Himalaya, India over the past ~2400 years. Catena, 2018, 

170, 84-99. 

42. Mehrotra N, Shah SK, Basavaiah N, Laskar AH, Yadava MG. 2018.  Resonance of the ‘4.2 ka event’ and 

terminations of global civilizations during the Holocene, in the palaeoclimate records around PT Tso Lake, 

Eastern Himalaya. Quaternary International (2018), doi: https://doi.org/10.1016/j.quaint.2018.09.027. 

43. Demske, D., Et. Al.  Opcit. 2009. 

 

https://www.pangaea.de/nojs.php
https://www.pangaea.de/nojs.php
https://www.pangaea.de/nojs.php
https://www.pangaea.de/nojs.php
https://www.pangaea.de/nojs.php
https://www.pangaea.de/nojs.php
https://doi.org/10.1016/j.quaint.2018.09.027
https://www.pangaea.de/nojs.php


IJA                              Indian Journal of Archaeology, Vol. 5, No 3, (2020), 14-28 

    

 

14 

ISSN 2455-2798 

www.ijarch.org 

 

Manufacturing techniques as a guide for conservation of King 

Tutankhamen’s Amphora 

 

Prof. Dr. N. Abdel Rahim. 

Head of Conservation dept., 

Faculty of Archaeology, 

Fayoum Univ., Fayoum, Egypt 

E-mail: nsa00@fayoum.edu.eg. 

 

H. Sadek, 

Assistant Professor, 

Conservation dept., 

Faculty of Archaeology, 

Fayoum Univ., Fayoum, Egypt. 

E-mail: hsr00@fayoum.edu.eg. 

 

A. Moustafa. 

Conservator, 

Museums sector - 

Ministry of tourism and antiquities, Egypt 

E-mail: ahmedmostafaabdelhalim@gmail.com 

 

Introduction:  

The presence of wine in the ancient tombs suggests that it was a very important part of life, 

important enough to follow the ruler into the afterlife. It also suggests that it was a luxury item, 

reserved for the upper class. The considerable volume (700 jars from the tomb of Scorpion I, in 

Abydos) indicates that wine had already been an important part of Egyptian life (Fig. 1). 

The wine jars found from Tutankhamen’s tomb – (1337- 1347 B.C) excavated by Carter 1922-1930 

in the Valley of the Kings are unbroken and are relatively undamaged. These were found at 

different locations in the tomb: on the stairs down to the tomb, in the corridor on the way into the 

tomb, in the Burial Chamber and in the Annex (Fig. 2). 
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These wine jars were gift from prominent officials to the king. The wine was contained in pottery 

Jars located near the western and eastern walls of the burial chamber. The jars near the western 

wall contained red wine while jars with white wine were located near the eastern wall (Fig. 3). 

The jars which were on Display at the Egyptian Museum in Cairo and they were transferred to 

the inorganic lab of Conservation Center at Grand Egyptian Museum for treatments and 

preservation (Fig. 4). 

 

 

Fig. No. 1: Anatomy of an Excavation, The Howard Carter Archives 

(http://www.ashmol.ox.ac.uk//gri/carter/571html), Griffith Institute, Oxford 

 

Materials and Methods Visual assessment 

Visual assessment by the critical eyes of the team was performed, to determine the deterioration 

of the jar. This method is very effective because the causes and mechanisms of deterioration can 

be easily identified in this manner. The critical eyes of conservator can also determine the most 

effective techniques of analysis to be applied for identifying the condition of the jar. 

 

Documentation of the jar utilizing software programs 

A Computer Aided Drawing program (2D) was used to illustrate the deterioration of the jar. A 

map of the damage was drawn for each side of the jar and special key notes were made on every 

type of deterioration. 

 

http://www.ashmol.ox.ac.uk/gri/carter/571html),
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Optical Microscopy (OM) 

For optical microscopy (OM), we used a Zeiss Stereo DV 20 (stereomicroscope) equipped with an 

Axio Cam MRC5 to investigate the surface morphology of the pottery. 

X- ray diffraction (XRD) 

Separated pieces from the jar were analyzed by X-ray Diffraction using X-ray Diffract meter 

System PW3040–Analytical Equipment– PANalytical pro model, Cu-target tube and Ni filter at 

40kV and 30MA were used. X’Pert High score software was used for identifying the components 

of the jars. 

Fourier transformed infrared spectroscopy (FTIR) 

Fourier transformed infrared spectroscopy was done using FTIR spectrometer (VERTEX70, 

Bruker) equipped with an attenuated total reflection (ATR) in the 400–4000cm-1, range 

With resolution of 8cm-1 to identify the function groups of organic materials inside and outside 

of the jars. 

Environmental scanning electron microscopy (ESEM) 

A Quanta 3D 200i scanning electron microscope made by FEI, was used for examining and for 

studying the surface morphology of the wine residues used in the separated pieces. The 

accelerating voltage was between 10-15kV in the field of magnification orders of 400 to 800X. 

TGA thermo gravimetric analysis 

We used TG to determine the firing temperature for the pottery jar by measuring sample’s 

weight as it is heated niton XRF analyzers (goldd) in tandem mode for ink analysis  

Results and Dissection 

We can explain all phenomena's of King Tut Amphora and the results are as follows: 

First guide for strategy 

Thermal changes in calcium carbonate "lime popping“ 

Calcified calcium carbonates spread widely on the surface of the vessel even in the under layer 

which is uncommon and this issue required explanation and the research team found out that 

mud which was used in the past  as  a   main   material  during  the manufacturing contained a 

high percentage of calcium carbonates. This component decays rapidly under high temperature. 

In the presence of CO2 at the temperature between 750- 950, it converts into calcium oxide which 

is more porous and absorbs moisture and turns into calcium hydroxide. This reunites with CO2 

in the air to form secondary calcium carbonates which has crypto crystalline structure and 

completely different from normal calcium carbonates [5]. 

It is very important to remember that the difference between the secondary carbonates and the 

original is in respect of the form of grains and its components. The presence of this type of 

carbonate creates a lot of pressure. The flakes may fall off because of the strong pressure of 

calcium carbonate and this is what happened in the jar [6]. 

It is important to mention that this phenomenon has important scientific advantage for 

conservators or archaeologists. Advantages can be described as follows: - 

• Dating ancient Egyptian artifacts, since in each era of the ancient Pharaonic times, the 
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temperatures reached in the process of firing the pottery was different. 

• Identify the development of industry. 

• In cases of interference by completion of clay buildings can identify the type of clay [7]. 

      
Fig. No. 2: Wine gar from king tut collection GEM N 15961       Fig No. 3: Illustration the deterioration aspects by  

   AutoCAD 2d domination 

 

        
    Fig. No. 4: The flak upper the secondary calcium         Fig. No. 5: The object upper part you can see the lime  

       Carbonate                popping phenomena 
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Fig. No. 6: XRD analysis for the compounds of gar 

 

 
Fig. No. 7: TGA FOR WINE JAR 
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Fig. No. 8: TGA FOR WINE JAR 15961 

 

Second guide for strategy Brown organic residuals 

Brown organic residuals were noticed on the body of the object spread all over on one side of 

the surface which might have resulted from encrustations which vary from yellow to brown 

color. The result of analysis is as follows. The Brown area is wine spilt over the object during 

pouring or it might be the result of a tiny explosion which caused the stored wine to fall on side. 

Analysis 

1- The result of Liquid chromatography with mass spectrometry in tandem mod (LC/MS/MS) 

gives the following results: 

 Tartaric acid as a wine marker in archaeological residues from Egyptian vessels containing white 

wine [8]. 

 The second component is syringic acid which is responsible for the red color of grapes and it 

comes from malvidin-3-glucoside [9]. 
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Fig. No. 9: Liquid chromatography with mass spectrometry in tandem mod (LC/MS/MS) 
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Fig. No. 10: Wine structure under SEM and the wine separated samples from inside and outside jar 
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Analysis: The presence of OH group and aromatic ring refers to alcoholic compound. 
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FTIR for wine residues 

 

 

Region FUNCTIONAL GROUP component 

3412  -  3275 cm -1 H boned  ،OH Alcohols , phenols 

2924 -   2852 cm -1 CH stretching BAND Aromatic 

1319 -1000 Cm-1 C-O Stretching band carboxylic acid – esters 

900   –   669cm -1 Finger print to CH stretch Aromatic 

 

Third guide for strategy calcified clay: 

Abundance of calcified clay on the object is one of the most important chemical applied on the 

pot. It was used for two main reasons: 

1st: It was used for closing the holes on the top of the pot after fermentation process (the 

conversion of sugar into Alcohol) [10] which are very important for making wine, because the 

fermenting of sugar into alcohol, produces Carbon Dioxide which is to be released through a hole, 

otherwise the pot will explode, as this phenomena was observed for one of the pots, so the hole 

was plugged by calcified clay after the fermentation process was complete. If they didn’t plug the 

hole and left it exposed to air, the content inside will turned into vinegar by bacteria called 

Abiderma. This makes it clear that ancient Egyptians had deep understanding of chemistry (Fig. 

11 & 12).  

 

2nd: 

It was used for coating the plugs of nozzle, which are filled with paper and fibers, then the 

calcified clay was put on the stamped plugs to prevent air from reaching the wine, otherwise it 

would have been spoiled, that process was drawn on walls of Khnum Hotep tomb in the old 

kingdom in Saqqara (Fig. 13 & 14). 



Indian Journal of Archaeology 
 

24 

    
         Fig. No. 11:        Fig. No. 12 

    
    Fig. No. 13      Fig. No. 14 

Fig. No. 11, 12, 13 & 14: Closing the holes on the top of the pot by clay after fermentation 
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Fig. No. 15: XRD for holes stopper 

Inscriptions: 

The inscription on the wine pots is very important because it narrates the manufacturing 

process in general; such as the place, where they get the wine, production year in addition to 

the name of the head manufacturer and detailed information (Fig. 16). 

Carter interpreted the inscription, found on Tutankhamen’s Amphora as following: 

"Year 10 wine of the house of Aten of the Western River, chief of vineyard Nebnufer". 

 

Fig. No. 16: The translation of heretic inscriptions s translated by Howard carter, Griffith Institute, Oxford 
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Fig. No. 17: 

 

Xrf portable for ink: 

Results show that the ink used in writing on wine gars was iron ink. 

 
Fig. No. 18:  
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Fig. No. 19: Portable xrf appears high presenting of iron Portable XRF using niton XRF analyzers (goldd) in tandem 

mode 

 

After the results have been shown, the conservation strategy or plan for preserving the organic 

materials by devising suitable treatment process and putting these artefacts in suitable 

environment. 

Conclusion:- 

Different analyses reveal that the residues on body of the object are wine which logically means 

that this amphora was made for manufacturing of wine. As a result, it is found on the body of the 

object. Therefore at present, it has acquired the same importance as the object itself. The 

conservators should save the amphora as well as the organic residue. Destroying these 

archeological evidence means destroying the evidence of functional use of the amphora. 

TG analysis is meant to reveal the firing temperature which the amphora passed through and the 

results of such analysis explained the cause of the flaks on the object body. 

All previous studies reveal that suitable burning temperature for pottery ranges from 750 – 850C0 

but the result of analysis done on the King Tut's amphoras reveals that it passed through higher 

burning temperature 970 0C, so this phenomenon needs more study and analysis. 

Conservators should take his time in understanding the object, analyzing all the aspects of the 

object scientifically and not to rush in taking steps in the conservation process, especially 

cleaning. The important archeological evidences could be removed unintentionally due to 
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ignorance within way. Showing the importance of working together of conservators and 

scientists to reach general conclusions that forms the work plan, is the main aim of the study. 

Protecting the objects (which contains different materials, organic as well as inorganic) require 

full awareness and understanding of this fact by conservators, so that they choose the suitable 

way of handling and storing each artefact. 
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Introduction   

Study of settlement pattern and analysis of activity area of a particular site has been the part of the 

concept derived from the New Archaeology. The fundamental idea of this theory is based on the 

functional role of the activity area or a structure presumed through the specific set of artefact 

recovered on the surface of that particular structure1. It is proposed further that this ideas was 

challenged by the concept of site formation process wherein both natural and cultural factors 

caused the changes in archaeological record. Thus identifying episodic event from archaeological 

record is impossible. However, there have been a number of studies across the globe with this 

premise. A careful attempt and cutting edge analysis can contribute immensely to this idea and 

certain meaningful assumptions can be drawn. At Rithi Rajana, the attempt was made to 

understand the inter-site variation of structural remains in different layers which ultimately 

contributed in shaping the settlement which flourished there over a period of time.  

Earlier Studies   

The Vidarbha region of Maharashtra is comparatively a lesser known area in the archaeological 

map of India. Despite the efforts of scholars like S.B. Deo, R.K. Mohanty, Ismila Kellellu and 

Amarendra Nath, this region did not attracted many archaeologists. The works of above 

mentioned scholars mostly helped in understanding the nature of archaeological sites and its 

cultural sequence. Hence, an unbroken sequence for the region, which started from the 

Chalcolithic phase to Early Historic period, could be identified. However, these evidences 

remained fragmentary and vague for a long period and the scholars are still searching for more 

meaningful answers for factors responsible for the emergence of sedentary life and origin of early 

farming societies prior to the Iron Age. Sporadic attempts made at the sites like Paunar (1968), 

Tuljapur Garhi (1998), Tharsa (2015), Adam (2016), Shrikanda (1989-90) and Mahurjhari (2002-03) 

brought to light evidences from the lower level of these sites which throw light on the chalcolithic 

culture with much resemblance with the Deccan Chalcolithic culture. Subsequently, though no 

special attention was given to this aspect, some of the publications kept mentioning the 

mailto:nikhildas.asi@gov.in
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probability of some influence of chalcolithic phase of Jorwe or Malwa. It is presumed that the 

elusiveness of data was due to limited excavations as many of the earlier digs were vertical and 

focused more on the cultural sequence of the sites. In some cases, the excavators faced difficulties 

in reaching down to the earlier levels or in excavating the structures horizontally due to lack of 

space and time. Yet, these excavations have indisputably uncovered the nature of Iron Age 

settlements and also different functional aspect of various structures. Further, a phase devoid of 

iron in stratigraphic sequence which yielded copper, Black-and-Red ware pottery, with or without 

stone implements like microliths was considered to be of chalcolithic phase of Vidarbha. 

Surprisingly, there was no much mention of the structural evidences as these were uncovered 

only in limited areas in all these excavations.  

Against this backdrop, excavation conducted at Rithi Rajana aimed towards exposing maximum 

number of structural remains to elucidate the plan for the better understanding of the Iron Age 

society and its activity areas. It is quite obvious that migration of ideas or people from one place to 

other would definitely be reflected not only in their material culture but also in the settlement 

pattern. In this regard, it was imperative to analysis the nature of settlement at single site to 

compare the same with the other settlements to have a wider perspective on the utility of space 

during the same time period.  

The Site  

The site Rithi Rajana (21°24'129'' N, 79° 00' 093'' E) is located about 2 km inside Gumgaon MOIL 

(Manganese Ore India Limited) near Khapa, Saoner Taluka of Nagpur District in Vidarbha region 

of Maharashtra State (Fig.1). The meaning of Rithi Rajana in Marathi language is an abandoned 

village. Gumgaon (literary meaning lost village) is surrounded by Kalmeshwar Taluka towards the 

south, Parseoni Taluka towards East, Sausar Taluka towards North and Nagpur Taluka towards 

South. It is located 37 km north-west of Nagpur and 20 km from Parseoni on Saoner-Ramtek road. 

The site was discovered by Dr Santhanu Vaidya of Deccan College, Post Graduate and Research 

Institute Pune in 2011. The site is situated just on the right bank of the river Kanhan, a tributary of 

the Wainganga and is on the alluvium deposit. The region is extremely fertile and also rich in 

mineral deposits such as Manganese and Iron ores. The main mound of Rithi Rajana extends over 

an area of 100 m x 100 m with an elevation of 4 m from the surrounding areas. This mound is 

under Cotton and Tooar cultivation with minimum disturbances.  
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Fig. No. 1: Location map of Excavated site Rithi Ranjana 

Excavated area and Cultural sequence  

The mound is roughly oval shaped, measures approximately 100 m x 100 m north-south and east-

west respectively, covering an area of 10000 sq.m or 1 acre (Fig.2). However, the northern and 

eastern sides are partially damaged due to erosion by the river Kanhan, thus leaving an area of 90 

m intact on the eastern side. 12 trenches of 10 m x 10 m comprising 24 quadrants were opened in 

the different parts of the mound, exposing an area of 600 sq. m. Out of these, three trenches were 

excavated up to the natural soil while two were excavated up to 2 m and others were exposed up 

to 0.50-1 m depth. The maximum thickness of the cultural deposit was recorded as 2.87 m in 

different trenches which invariably exposed an Early Iron Age habitation deposit in successive 

layers. The site Rithi Rajana has invariably exposed a single cultural unit of Early Iron Age period. 

On the basis of stratigraphy and the similarities and differences found in the material culture and 

nature of settlement, this has been further divided into two phases. The first occupants at the site 

were settled directly on the Black Cotton soil which comprises of 5 successive layers of 80 cm 

thickness. This layer is compact and well levigated brownish soil over which houses of circular 

shape were built. The distinct pottery of this period was the crude variety of micaceous red ware 
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which had distinctively fine variant in the upper levels of Phase-II. Further, the objects like 

terracotta beads explicitly demonstrated a morphological change that may be connected with the 

advancement and perfection towards later stage. Another noteworthy fact typical of this phase 

was the construction of houses. All the structures exposed in this level were residential having 

circular shape & peripheral post holes. Circular huts with postholes in double row were a peculiar 

feature. The phase-II has the thickness of about 2 m. This consisted of 7 layers which were 

confined to Iron Age. Unlike Phase-I, the number of activities increased in this phase. The nature 

of structures continued to be same with certain exception in the execution of floors. Repair and 

relaying of floors became frequent. Increased number of burnt clay lumps and fallen brick bats 

over each huts in successive layers indicated that the repair or reconstruction of huts was 

common. Another noteworthy feature found was the storage bin platforms. These were exposed 

ubiquitously at the site and was confined mostly to the Phase-II. The material culture from the site 

compared with the other excavated sites in the Vidarbha region. Thus it could very well explained 

that the sites like Mahurjari, Naikund, Bhagimohari, Takalghat-Khapa and Khairwada share close 

similarity with the material culture of Rithi Rajana. The C 14 dates and comparative chronology 

from these sites indicates that the chronology of Rithi Rajana falls between 8th century B.C. - 4th 

century A.D. The radiometric dates of AMS from two different laboratories corresponds with this 

(Table 1 & 2). 

 

Fig. No. 2: View of the mound 
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S. No. Lab IDa Sample ID Material Depth Radiocarbon 

age (BP) 

Date (BC) (95 % 

confidence) 

1 D-AMS 

028247 

RJN YB2/7 Charred Barely 

(Hordeum 

vulgare) 

310.90 – 

310.86cm 

2327±29 432 (91.4%) 359 

Cal BC 

2 D-AMS 

028248 

RJN XA1/3 Charred Rice 

(Oryza sativa) 

311.44 – 

311.30 cm 

2309±24 407 (94.3%) 360 

Cal BC 

3 D-AMS 

028249 

RJN A-1/2 Charred field 

Pea (Pisum 

sativum) 

310.22 cm 2334±26 510 (95.4%) 383 

Cal BC 

4 D-AMS 

028244 

RJN A-1/7 Charred Rice 

(Oryza sativa) 

 2478±25 770 (94.6%) 508 

BC 

Table 1: AMS radiocarbon dates of seed/grains from Rithi Rajana at 2 sigma (95.4%) probability 

14C analysis of the samples from Rithi Rajana (Non-calibrated) 

S. No. Sample Name Lab ID pMC value Radiocarbon Age 

(BP) 

Depth 

(AMSL) 

1 
charcoal 

XBI/I/7 

IUACD#19C2470 69.814 ± 0.280 2886 ± 32 310.69  

2 

charcoal 

XBI/I/4 

IUACD#19C2471 72.514 ± 0.301 2581 ± 33 311.15 to 311.00 

3 

charcoal 

XBI/I/10 

IUACD#19C2472 73.077 ± 0.248 2519 ± 27 310.11 to 310.04  

4 

charcoal 

XBI/I/12 

IUACD#19C2473 71.874 ± 0.316 2652 ± 35 309.71 to 309.67 

5 

charcoal 

XBI/I/13 

IUACD#19C2474 72.173 ± 0.278 2619 ± 31 309.67 to 309.59  

6 

Charcoal from 

a bone sample 

IUACD#19C2475 73.338 ± 0.271 2490 ± 29 311.25 to 311.17  

7 

Charred Seed 

mixed with 

charcoal 

IUACD#19C2476 73.353 ± 0.323 2489 ± 35 309.82  

Table 2: Non-calibrated AMS dates from Rithi Rajana, Results of IUAC 

Note:  

 Measured results for all the samples are normalised to the standard sample OX II. 

 AMS delta 13C values are used for isotopic fractionation correction. If you have measured delta 

13 C using IRMS, then 

             after applying those values, ages may change.   
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 Background value during the measurement was (0.590 ± 0.024) pMC (Percentage modern carbon) 

and that corresponds to 14C/12C ratio (6.0545 ± 0.241) x 10-15. 

 Data quality was monitored with secondary standard sample (IAEA C8). Its consensus values 

(pMC = 15.03 ± 0.17) is matching with its measured value (pMC = 14.97 ± 0.12) with in error.  

       Courtesy to: IUAC; New Delhi  

 

Settlement Pattern  

At Rithi Rajana, as many as 38 structural remains have been unearthed from all the trenches. 

These were invariably constructed by using alluvium and in each level activities of frequent repair 

and relaying of floors were noticeable. The basic shape of structures remained circular throughout 

with minor changes in the layout. The stratigraphy of the site was divided into two phases based 

on the nature of construction of the structures, and material culture recorded from each layers. As 

far as the nature and plan of structures is concerned, they were domestic in nature, contained 

single roomed unit of circular or oval shape. The postholes sunken with wood remains exposed 

around the structures indicated wooden poles which supported the superstructure. These wooden 

poles were covered by the walls constructed out of wooden or bamboo screens plastered with 

mud from both sides as evident from the large amount of burnt clay lumps containing the 

impression of wood or bamboo. The floors were prepared from well levigated clay which was 

plastered subsequently by black cotton soil and lime. Then burnt floors were also widely 

noticeable at the site. Various facilities were noticed in these houses. These were fire-pits or 

hearths, storage bins, pot stands and mud platforms etc. Materials like beads made of terracotta, 

stone, varieties of pots, iron implements were also unearthed. A detailed analysis of different 

structures along with its material evidence from each phase is discussed below for better 

understanding of the settlement pattern.  

Phase 1   

The phase 1 containing a deposit of about 80 cm thickness comprises of layer 12 to layer 8 

(Tr.XB1). In general, these layers are made of thick brownish alluvial soil. The structures 

constructed during this phase were mostly circular mud huts with peripheral postholes either in 

single or in multiple rows. As many as 7 houses belonging to this phase have been unearthed. Out 

of these 7, only 3 were found in layer 10 in different parts of the site. These structures are located 

in the north-west, north-east, centre and south-western parts of the mound. All the floors noticed 

were used for living. The floor where postholes were sunken were made by well-levigated clay, 

compacted and well rammed. The floor was plastered with lime or black cotton soil. No burnt 

patches or collapsed structures were noticed at the site. Total 49 antiquities comprising of 

terracotta bead, hopscotch, granite pestle, bone point, copper ring, ring stone, microliths and iron 

blade were recovered from this phase.  
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Phase 2  

As far as the evidence of residential structures is concerned, there is no major change in the 

pattern, utilisation of space & density of occupation. There are 31 domestic structures in 2.07 m 

cultural deposit. The shape of houses continued to remain circular and use of lime and 

construction of bin platforms became dominant. Burnt patches becomes prominent in this level 

indicating intense activity. Use of riverine rubbles and pebbles, black cotton soil and lime chunks 

are worth mentioning in this phase. 

Methodology  

Identifying the record of activities in accordance with the functional aspects and recreation of 

episodic activities is a tough job. While estimating the activity area at Rithi Rajana, precautions 

were taken to determine the structures and activity areas. The methods adopted to understand 

discrete, exclusive and area-specific activities and structures based on the composition of the soil, 

through examination of spatial distribution of soil patches, occurrence of features like hearth, bin 

platforms, alignment of postholes and mud structures. Similarities and differences of floors levels 

and overlapping of plasters, presence of lime floors, black cotton soil were noted. Discovery spot 

of antiquities and potsherds are cautiously used. To substantiate these archaeological record, 

inferences from the settlement pattern and space utilization of contemporary local community 

were also drawn. Archaeological literature on the settlement pattern study was of immense use.  

Area specific Activities and Structural remains at Rithi Rajana  

The 6% of the total area of the site under investigation was excavated horizontally. The structural 

remains were identified on the basis of factors cited above from the bottom to the top layer. It was 

evident from the excavation that the structures were frequently repaired and reconstruction was 

attempted intermittently. However, in many instances while repairing the houses, the people used 

to change activity area by shifting the orientation and space of hearths, bin platforms and 

platforms created to keep the household goods. In such instances, it has been categorized as a 

separate structure. Another reason to consider this as a separate structure was the expansion of 

activity area. It has been noticed at Rithi Rajana that, as the floors level were raised, repaired and 

reconstructed, the area of activity was expanded. There is change in the diameter of structures 

from Phase-I to Phase-II. The description of structures in Phase-I and Phase-II is as follows: 

Structure-1 

The evidence of a hut with multiple postholes in double row was exposed over a thick compact 

greyish brown deposit in the trench XB1/1, layer 10 at the depth of 310.11 AMSL. This feature 

could be exposed only in a limited area as the other side of the trench was not opened. Hence, a 

conjectural view of the structure was prepared which yielded a circular shape (Fig.3). There are 10 

postholes with 6 holes on the outer side and 4 on the inner side. The average diameters of these 
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postholes range from 17 cm to 24 cm and distances between the postholes are 5 cm - 10 cm. The 

diameter of this house is 3.70 m on the inner side and 4.84 m on the outer. There was an ashy 

patch of 40 cm diameter towards the northern side outside the hut. The available inner side of the 

house was characterised by dark ashy patches (Fig.4). 

House-1 Postholes with diameter (in cm) 

Inner Outer Remarks 

18 cm 18 cm Partially exposed  

22 cm 19 cm  

22 cm 22 cm  

22 cm 17 cm  

 22 cm  

 24 cm Partially exposed 
Table 3: House-1, Trench XB1, diameter of postholes 

 

Fig. No. 3: Conjectural plan, STR-1, Layer 10, XB1, RJN 
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Fig. No. 4: STR-1, Layer 10, XB1 RJN 
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Structure-2 

Layer 10 of trench A1/I exposed 4 pairs of medium size postholes at the edge of a well-made floor. 

This feature was exposed at the depth of 309.91 m AMSL. This alignment is running from north-

east to south-west. Only a part of this structure could be exposed. The compact floor is made of 

well-levigated clay having a minimum thickness of 50 cm. The postholes are identified at the 

middle of layer 10. Burning activities noticed on the outer side of the compact floor. Although, the 

postholes are circular in shape, they are different in size compared to other postholes in this level. 

Some of them are having disintegrated wood in it. The largest one has 36 cm diameter whereas 

others vary from 26 cm to 28 cm. The pairs of postholes noticed in the south and north side touch 

each other (Fig.5). A medium size bowl of Black-and-Red ware was found in this layer. The colour, 

texture and other composition of this floor indicates that it was used for living only. Interestingly, 

at this level, the nature of floor construction is the same as in all other trenches. 

House-2 Postholes with diameter (in cm) 

Inner Outer Remarks 

25 cm 36 cm Burnt clay lumps 

were collected. 

28 cm 36 cm  

26 cm 46 cm  

24 cm 26 cm  
Table 4: House-2, Trench A1, diameter of postholes 

 

Fig. No. 5: STR-2, Compact brownish floor with postholes, Layer 10, A1, RJN 
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Structure-3 

Layer 10 of trench ZC3 yielded a compact floor of a hut. There was a U-shaped hearth adjacent to 

2 medium size bin platforms. This floor is made of compact brownish soil. There are evidences of 

burning & lime coating. A circular pit of 30 cm diameter was also exposed. No proper alignment 

of the floor or hut was noticeable. However, there were 5 postholes in the upper-level. This was 

well identified as the depth of postholes ended at this level and few of them have directly been 

erected over the arms of hearth. They are running in semi-circular line in one alignment. These 

postholes contained materials like lime chunks, potsherds and brownish soil which was probably 

used to fill the same. The diameters of these postholes vary from 16 cm to 24 cm (Fig.6).  
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Fig. No. 6: Drawing of hearth, bin platform, STR-3, Layer-10, ZC3, RJN 
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Structure-4   

This structure was exposed in the 9th layer of trench ZA1. This layer is coeval with the layer 10 of 

trench XB1 and trench A1. On complete exposure of this level, a circular hut with multiple 

postholes in a double row was found (Fig.7). There are 21 postholes, out of which 14 were noticed 

in the inner side and 7 were exposed in the outer side. The postholes sizes range from 14 to 24 cm. 

The internal and external diameters are varying from 5.50 m to 7.80 m respectively. A circular 

patch having 42 cm diameter, filled with black cotton soil was exposed along the inner line of 

postholes. This patch looks like a small platform elevated to place some object. The inner surface is 

uneven and filled with compact greyish and brownish soil by putting black soil intermittently. A 

noteworthy feature noticed in this structure was that the house was constructed with greyish floor 

over the black cotton soil where the ashy deposit was found in the peripheral areas (Fig.8). The 

entire structure could not be exposed due to time constraint. 

House-4 Postholes with diameter (in cm) 

Inner Outer Remarks 

19 cm 18 cm  With wood 

remains 

19 cm 18 cm With wood 

remains 

20 cm 22 cm  

23 cm 20 cm With wood 

remains 

18 cm 18 cm  

14 cm 15 cm With wood 

remains 

18 cm 24 cm  

18 cm  With wood 

remains 

23 cm  With wood 

remains 

17 cm   

21 cm   

16 cm   

19 cm  With wood 

remains 

18 cm   

 
Table 5: House-4, Trench ZA1, diameter of postholes 
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Fig. No. 7: Conjectural view of STR-4, RJN PLAN-004 

 

Fig. No. 8: Circular hut with peripheral postholes, STR-4, Layer 9, ZA1, RJN 
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Structure-5  

Two circular huts adjacent to each other were found in layer 8 of trench ZA1. The ashy patch 

covering the entire western side noticed along with previous structure was first identified and 

exposed in this layer. This deposit marked as layer 8 which also yielded a floor consisting of 

compact texture with greyish colour. It is 15 cm thick. It has developed cracks on the plan which 

seems to be an inherent feature of this deposit (Fig.9). This feature is caused by heavy burning or 

long exposure to the sun. Layer 7 formed above it as a compact greyish floor. There are two 

circular huts with postholes exposed in layer 7 wherein the bases of postholes are resting on layer 

8. To the west and north-west of these huts a filling of loose soil was found in a shallow 

depression. The peripheral post holes are situated at a regular distance. House-5 is taken as the 

one located on the northern side which could not be exposed completely due to the space 

constraints. Six postholes of medium size were found on the periphery of the circle out of which 

two are touching the other structure. They are found almost equidistantly. There were 5 more 

postholes of the same size located inside the circle without any orientation. Right in the middle of 

the circle a black cotton patch having 46 cm diameter was also exposed. Alike the patch noted 

with the House-4, it did indicate some purpose related to keeping some object. The size of 

postholes vary from 13 cm to 21 cm. The average diameter of the hut is 3.50 m.  

 

Fig. No. 9: Weathering of floor containing STR-5 & 6, Layer 8 ZA1 

 

 



Spatial Distribution of Activity-Areas in the Iron Age Settlement: Vidarbha Region, Maharashtra 

44 

Structure-6  

Another circle marked here as house-6 was exposed just adjacent to the previous structure 

wherein two postholes seemed to be interconnected. This structure was exposed completely. 

There are 10 postholes located along a circular alignment save the two touching the previous 

structure. Two scattered postholes were noticed inside the hut which probably were part of the 

same structure or is extended from the upper layer. These postholes are having an average size 

ranging from 15 cm to 21 cm. The diameter of this hut is 3.80 m (Fig.10).  

 

Fig. No. 10: Structures intersecting each other, STR-5 & 6, Layer 8 ZA1, RJN 

Structure-7 

Trench YA3/II yielded a huge compact brownish floor with a thickness of 67 cm from the depth of 

310.15 to 310.82 AMSL. This deposit is of compact nature, made of well-levigated clay sunken 

with 4 postholes having disintegrated wood in two of these. Evidence of ash patches and fire 

activity are conspicuous. The fire activity indicates that it was a floor, on which a broken base and 

a rim portion of a pot were noticed. Preceded by this the layer 9 was found to be part of the same 

floor, however the distinction of the layer was made on the basis of the composition and hardness 
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of the layer. At the outmost, it is presumed that this is nearly 1 m think and the floor is 

noteworthy in its distinctive nature of preparation. The actual shape and size of this could not be 

exposed due to the limited excavated area. 

Structure-8  

The layer 7 of Trench A1/I & II has exposed a large residential floor spread over 7 m. in two 

quadrants. This floor extends from the depth of 310.43 m to 310. 41 m above means sea level in 

these two quadrants and slightly sloping towards east. Although the actual size and shape of this 

floor could not be identified, the evidence shows that it is for residential purpose. This floor was 

constructed out of compact brownish soil over which a coating of lime mixed black cotton soil was 

applied. Interestingly this coating was further subjected to thorough burning that leaves a burnt 

floor. In the trench A1/1, a huge bin platform was exposed in the middle of the quadrant. It was 

circular in shape and was encircling a burnt clay outline with an average thickness of 2 cm. The 

diameter of this platform is 1.72 m and it is about 4 cm in height. A seamless coating of lime 

plaster was seen on the top of it (Fig. 11). Apart from this structure in the middle, there are two 

more bin platforms of medium size in the north-eastern and southern sides of the quadrants. The 

bin-platform found in the northern side is not well evident in the plan. However, both of these 

yielded the common feature of burnt clay outline encircling the structure. These measure 80 cm x 

50 cm in diameter respectively. A hearth with broken arms was found close to the large bin 

platform. The available portion of the hearth seems to be of multiple mouth wherein one is of U 

shape (Fig. 12). The floor seems to be extending towards the eastern side to quadrant II. There are 

four postholes in a double row in the south-east and one in the north-eastern side of quadrant I. 

These postholes measure about 18 cm to 25 cm in diameter. The 50 cm middle baulk prevented us 

from getting the actual picture of this floor on the eastern side. The floor extended in quadrant II. 

Compared to quadrant I, the floor shows more thorough burning, yielding a strong blackish hew 

(Fig. 5.14). The thickness of the coating also seemed to be the same. The lime patches and few 

postholes with posts intact were exposed. Interestingly on one side of the floor, a circular small pit 

filled with burnt clay lumps was exposed. The periphery of this pit was highly burnt and it is red 

in colour.  
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Fig. No. 11: Bin platforms and floor exposing hearth or pot stand in STR 8 layer 7, A1, RJN 
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Fig. No. 12: Bin platforms and burnt floor exposed in STR 8 layer 7, A1, RJN 

Structure-9 

Another compact floor of brownish soil was exposed just above the previous structure in the same 

trench of A1/1. This structure consists of the same layer and the author treated this floor as a 

separate structure as it is distinct in nature. This was noticed at the depth of 310.49 AMSL. This 

layer revealed two different features. In the western side of the quadrant, soil was light brownish 

to yellowish in colour and compact. There are a number of medium size pits of circular shape. The 

diameter of these circles vary from 18 cm to 48 cm. These contain black cotton soil and ashy soil 

and are spread across the quadrant. There is evidence of the use of lime in meagre quantity 

indicating perhaps a seamless coating. On the other hand, on the eastern side, the surface becomes 

more brownish and application of black cotton soil and burning activities appear (Fig. 13). Two 

postholes measuring 12 cm x 23 cm were also exposed in the south-eastern side. The hearth 

exposed in structure-10 was visible from this level. The distinct nature of these two activities very 

well revealed the use of the area exposed in the quadrant. The previous level revealed a 

completely burnt floor and in this level the floor of the structure may be cooking area where 

burning is seen. It was confined towards the east and in the western side it has a compact floor 

with small pits. It lies perhaps outside the hut. The actual purpose of these pits is unknown, 

however, it may be presumed that these were postholes for larger posts. The purpose of circular 

pits of medium size containing ash and black cotton soil on a compact floor is not clear. Perhaps, 

these are meant to hold pots as seen in STR 12.  
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Fig. No. 13: Medium size pits in the compact floor, STR-9 Layer 7, A1 I, RJN 

Structure-10 

An interesting evidence of a lime floor was exposed at the depth of 310.52 AMSL in layer 6 of the 

trench A1/II. As it was extending beyond the limits of the present cutting, its actual size could not 

be determined. This floor seemed to be prepared by mixing lime, sand and ash. On the top of this 

floor a loose ashy deposit along with antiquities like beads, hopscotches of terracotta and stone 
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was noticed. On the eastern side of the floor, five postholes appeared irregularly forming a semi-

circular shape. The diameter of these postholes varies from 15 cm to 17 cm. Apart from this; two 

more postholes and a medium size micaceous red ware pot were exposed in it (Fig.14). 

 

Fig. No. 14: Lime floor, STR 10 Layer 6, A1 II, RJN 

Structure-11 

Compact floors with bin platforms of medium size have been unearthed in the trench ZA2/II at 

the depth of 310.58 AMSL. The actual size and shape of this floor supporting structure could not 

be ascertained as it was extending beyond the limits of the operation area of the dig. The 

construction of the floor was quite similar to the structure 7 wherein the brownish compact soil 

was provided with a strong coating of lime mixed black cotton soil that was subsequently 

subjected to burning. The four bin platforms of medium size were exposed. The burnt clay outline 

was visible. The diameters of three bin platforms vary from 58 cm x 54 cm x 45 cm respectively. 

One more bin was exposed. It has an inner and outer outline. The inner diameter is 40 cm and 

outer one is 63 cm. Two of the bin platforms, partially exposed on the southern section were 

sunken with multiple postholes which probably belong to the upper level. Other than these, four 

postholes scattered on the plan were also unearthed. A number of potsherds embedded on the 

surface were also noticed (Fig.15).  
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Fig. No. 15: Medium size bin platforms exposed over the burnt floor, STR-11, layer 10, ZA2 II 
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Structure-12 

There are three houses exposed in layer 6 of trench ZA1 at the depth of 310.64 AMSL. These are 

located in the north-west, north-east and south-eastern corners of 10 m x 10 m operation area. 

Each complex had its own characteristic features. The structure-12, marked as a domestic area is 

larger in size. It is probably of an oval shape and was exposed in the north-western corner. The 

complete structure could not be uncovered as it was running beyond the limit of the operation 

area. The periphery of this hut yielded several numbers of postholes leaving the impression of 

double row or frequent shifting of posts due to damage or repair. This is noted especially in the 

southern side. As many as 21 postholes were excavated. Ahead of these postholes towards north 

two medium size pits of oval shape were exposed. There are two postholes sunken into it. There is 

also a circular pit kind of feature which is bigger than postholes located adjacent to it. One of the 

pits contained half broken medium size micaceous redware pot buried in it. Similar parallels can 

be drawn from the modern-day villages where water is stored or preserved (Fig.16). A ‘U’ shaped 

hearth and two bin platforms were found inside the house. These are different in size and shape, 

as one is 1.58 m and the other is 0.70 m in diameter. The soil of this portion has burnt clay patch 

and has dark ashy colour. An interesting evidence of a ‘U’ shaped hearth was exposed in the 

south-central portion of this structure. It has 0.54 m x 0.54 m x 0.15 m in length, width and 

thickness respectively. The surface is encrusted with a mixture of brownish soil, black cotton soil 

and lime.  
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Fig. No. 16: STR 12-13-14, showing the features, Layer 6, ZA1 
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Structure-13 

The remnant of a brownish floor with postholes in semi-circular alignment has been exposed in 

the north-eastern corner of the trench ZA1 and opposite the structure-1. It is like a semi-circular 

structure having postholes sunken on the periphery at a distance of 50 cm to 1 m. The floor is 

noticed with fire activity and few postholes were found scattered inside this exposed area. It 

seems that all these postholes did not belong to the same structure. Some could be of upper level. 

Some could be of the same phase. The size of postholes differs from 16 cm to 27 cm in diameter.  

Structure-14 

A semi-circular floor comprised of brownish soil and fire activity indicated by white ash on the 

plan was exposed in the southern side of the trench ZA1, adjacent to the previous structure. This 

feature was identified by comparing the colour of soil and composition of this patch with the 

nearby area. Fire activity revealed by burnt patches having red colour was also seen. The edge of 

this floor is perfectly cut, but no peripheral postholes could be traced out. Only half a portion of 

this structure could be exposed as the other half extended into the unexcavated area. Within the 

structure, a posthole having 23 cm diameter and a hearth of ‘U’ shape was exposed. The hearth 

was found associated with a lime patch or vitrified ash. The hearth is oriented along north-east to 

south-west axis. The arms measure 0.48 m x 0.46 m in length and width and the thickness is about 

0.13 m. It has a wide-open mouth containing ash. This circular structure is having 5 m diameter. 

Curiously enough, these three structures are exposed in the same level of layer 6. Two of these 

yielded clear cut evidence of domestic activities like the hearth etc. An open space between these 

three structures was found in the middle of the trench. The colour of the layer is brownish grey 

and it is compact. The open space between the two structures was found without any sign of 

burning. Some small circular pits containing ash and burnt earthen clods were found (Fig.17).    
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Fig. No. 17: Domestic activities, STR-15, Layer 6, A1 (2) P 
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Structure-15 

The layer of A1/I has been exposed with another successive floor at the depth of 310.62 AMSL in 

layer 6. A hut was identified on the basis of the floor and the hearth. Looking at the plan, it was 

evident that toward the eastern side, semi-compact light brownish floor embedded with burnt 

clay lumps probably of a fallen mud wall existed. Associated to this, lime patches are the other 

noticeable features. Apparently along the side of these fallen clay lumps there are six postholes 

forming an irregular semi-circle. 

The diameter of the postholes vary from 10 cm to 17 cm. A number of potsherds especially of 

micaceous redware were lying on the burnt floor. On the western side of the trench, another floor 

with a hearth was unearthed. This floor was constructed out of brownish soil overlapping with 

black cotton soil that contained the hearth. From the excavation, it is evident that the hearth was 

made on the brownish soil and the black cotton soil was deposited later to strengthen the floor. 

This ‘U’ shaped hearth is flanked by two postholes on either side. It is oriented towards the 

northwest-southeast direction and the mouth opens towards the northwest. The arms are 70 cm x 

70 cm x 25 cm in length, width and thickness (Fig.18). The size of the mouth is 45 cm. Patches of 

lime were also noticeable on this floor. Although the actual shape of this structure was not clear, 

the area was used for domestic activities. Further, the locational analysis indicates, as seen in 

many of the villages in India, the hearth used for cooking was located in the portico or outside the 

hut. To substantiate the same, the extension of the brownish semi-compact floor with burning 

activities was exposed in quadrant II of A1. It is a rammed floor prepared by coating of brownish- 

black cotton soil with lime. Two medium size pots of red slipped ware were also exposed sitting 

on this lime coated floor. A couple of postholes were encircling this feature. One was having a 

post also. The middle baulk in between the two quadrants of A1 prevented us from having a full 

view of this floor. A TC bead was found on the floor.  
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Fig. No. 18: Hearth flanked by two postholes in the either sides, STR-15, Layer 6, A1 

Structure-16 

Another successive floor of a hut was exposed just above, STR-15, in the same trench of A1/I at the 

depth of 310.76 AMSL. On the plan, a slightly raised mud floor of semi-compact brownish colour 

coated by a thin layer of lime was exposed. To the south and north of this, a number of burnt clay 

lumps were recovered that indicate a fallen mud wall. Reed impressions on clay lumps were also 

noticed. A circular shaped pot stand made of burnt clay having a diameter of 28 cm was visible in 

the northern side. In fact, the disturbance in this layer prevented the excavator from taking the 

appraisal of antiquities (Fig.19).  
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Fig. No. 19: Successive floor with fallen materials, STR-16, Layer 5, A1 I 

Structure-17  

A partially exposed compact lime floor was exposed in the trench ZC3/II at the depth of 310.86 

AMSL in layer 6. This structure could not be exposed completely due to the limited area of 

excavation. In the eastern side, there is a patch of burnt clay lumps which seems to be a fallen 

wall. A patch of black cotton soil exists nearby. The lime was seen on fallen material. There are 

two medium size postholes in this floor. The thickness of the floor is about 3 cm (Fig.20).  
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Fig. No. 20: Lime floor, STR 18, Layer 5, ZC3 II 
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Structure-18 

In continuation of the previous structure, STR-18 was exposed just above STR-17 in the same 

trench of ZC3/II at the depth of 310.89 AMSL in layer 5. Unlike the previous structure, there are 

two different types of treatments on the same floor. On the eastern side, the structure was 

prepared using mud whereas on the western side, lime was used. Thickness of this compact floor 

was about 3 cm - 4 cm. A single posthole of 26 cm diameter was found close to the northern 

section. Alike STR-17, the size of this structure also could not be estimated.  

Structure-19  

In trench ZA2/II a partially cleared structure with multiple numbers of postholes in adjacent areas 

was exposed at the depth of 310.94 AMSL in layer 7. This layer is coeval to the layer 4 of ZC3/II 

and layer 5 of YA3/II. There are more than 40 postholes of different sizes and orientations at this 

level (Fig.21). In fact, the irregular shape of these postholes and their appearances indicate that 

some of these postholes belong to the upper levels. Otherwise, as Deo postulated at Naikund these 

postholes are an indication of multiple activities at the same spot with little variation in their 

location. Further, these postholes contained with disintegrated wood and some of them had 

diameter of 26 cm. In fact, this is the direct indication of large posts supporting bigger roofs. There 

is a compact brownish floor with a thin coating of lime plaster exposed in the northern side of the 

quadrant measuring 3.2 m x 1.5 m. Towards the edge of this floor, a broken circular pot stand 

made of burnt clay was exposed in the centre of quadrant. Burnt clay lumps and burnt patches 

were mainly noticed in the outer area of the structure. A square shaped medium size stone and 

two patches of black cotton soil were noticed on the floor. Interestingly towards the southern side 

of the structure which is close to the southern section, a large chunk of lime was found in a large-

sized micaceous red ware basin kept upside down (Fig.22). The rim of this pot was the simple 

inverted one having a diameter 52 cm and it was placed directly on the lime patch. This pot was 

evenly cut from the body and filled with brownish soil which was later rammed or strengthened. 

The approximate height of this inverted pot is about 10 cm. This intentional activity did not give 

any direct clue to its function. Its nature and context where it is located is related to the platform 

which is either used as a bin or something else. The actual size and shape of this structure could 

not be exposed due to the limited area in the quadrant. However, there is a minor difference in its 

construction. It did not yield any coating of black cotton soil along with lime.  
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Fig. No. 21: Floor with seamless coating of lime, STR 19, Layer 7, ZA2 II 
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Fig. No. 22: Lime and Micaceous basin kept inverted position, STR 19, Layer 7, and ZA2 II 

Structure-20  

The trench YA3/II of layer 5 yielded burnt patches in the south-east corner area of the floor. This 

floor could not be exposed completely due to the damaged condition of the layer and limited area 

of excavation. A "U" shaped hearth was exposed located in the southern side. The size of arm of 

the hearth is 62 cm x 45 cm and its thickness is about 20 cm. It is made of burnt clay and oriented 

along north-south direction with the opening towards the north. The floor was smooth, compact 

and rammed. It seems that the soil used for preparing floor was mixed with lime and remains of 

lime patches are also noticed in the same level. The excavation exposed an area of more than 3 m x 

4.25 m. The damage was caused to this level by recent activities. 

Structure-21  

The trench YA4/III has exposed an interesting structure in layer 5. In this level, a floor with a 

horse-shoe shaped hearth and few full pots were noticed. The floor was constructed with well-

levigated clay; light brownish in colour and semi-compact to compact in texture. It was exposed in 

the entire excavated area of the quadrant (Fig.23). The exposed hearth was half buried in the 

eastern section of quadrant whereas the pots like a medium size Handi of micaceous redware and 

two bowls of red slipped ware and black-and-red ware were exposed on the floor. The portions 

where these pots were placed were raised by putting black cotton soil and riverine pebbles which 

eventually looked like a platform. In fact, this area was further strengthened by adding lime 

chunks as well. A good amount of burning activities occurred at the spot which was evident in the 

section as thin layers. The hearth is of the size 70 cm x 45 cm x 15 cm. It oriented along the east-
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west axis with the mouth facing east. It has an opening of 60 cm containing white ash. These are 

encircled by post holes of different sizes forming a circle. The burning activities from the previous 

layers was continued in the same spot and the hearth was further raised by the occupants as part 

of the repair and the rest of the area where pots were found, was completely filled with black 

cotton soil and pebbles. Hence the repair and reuse of the same activity area perhaps by the same 

people was evident. The area was used for residential purpose. The outer area was encircled by a 

number of postholes and beyond this, circular pits were also found. 

 

Fig. No. 23: Compact floor with number of postholes, pit and other domestic activities, STR-21 YA4 III 

Structure-22  

In the trench ZA1/I at layer 4 in the area near section facing south a compact floor of grey colour 

and burnt patch in the north-west corner of the quadrant was exposed. This floor was barely 

plastered with lime and black cotton soil wherein four bin platforms were exposed, aligned along 

northeast-southwest axis. Out of these four Bin platforms, three have 73 cm diameter and one has 

75 cm diameter. Burnt clay plastered outline line encircled the compact patch. There are no 

structural activities other than these bin platforms found on the periphery of this floor. No 

alignment or shape of the structure erected on this floor could be traced. In fact, the only 

indication of this, is found from the alignment of postholes noticed in the north-eastern side of the 

quadrant. Five postholes of sizes varying from 17 cm to 24 cm diameter were exposed along the 

alignment running from northern section to east. On the left side of this, a half-broken pot stand 

and potsherds were unearthed.  
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Structure-23  

 

In the section facing north of ZA1/III and southeast of the previous structure, a semi-circular floor 

was evident in layer 4. The other half part of this floor was earlier exposed in A1/II. In all, 9 post 

holes were noticed on its periphery. One flat stone was found placed in a circular pit. The 

thickness of the floor varies from 11cm to 3 cm. 

 

Structure-24 

 

In the trench ZA1/IV in layer 4 one circular floor was exposed along with ‘U' shaped hearth. It is 

oriented along north-south axis. Its mouth opens towards the north. The size of the hearth is 53 cm 

x 46 cm x 26 cm. Post holes were also found along with this hearth on the floor (burnt clay 

plastered). Total number of 6 post holes was exposed. The arrangement of post holes makes a 

square. The 3 successive floors were exposed. All these were found enclosed with post holes lying 

on a circle. 

 

Structure-25  

 

The quadrant XB1/I yielded a partially damaged compact floor in layer 5 at the depth of 310.89 

AMSL. This floor extended beyond the limits of the excavated area hence the actual size could not 

be ascertained. A burnt patch of black colour was noticed in the plan. A number of medium size 

pits of circular shape were seen in the north-western side of the quadrant. There was a circular bin 

platform attached to the south-western section. No other household activity was exposed at this 

level. On excavation, it was found that the layer 4 was the result of repair over this floor and layer 

3 yielded debris such as fallen mud wall, burnt clay lumps and remains of burning activities. 

Animal bones and pottery were collected from here. Evidence of lime plaster on clay lumps was 

also noticeable. 

 

Structure-26  

 

A floor made of lime nodules was exposed in the trench ZA2/II at the depth of 311.28 AMSL in 

layer 4. It is a compact lime floor extending from the northern section of the quadrant. The 

available portion revealed that this area was superimposed by a brownish floor over which fallen 

materials like stone and burnt clay lumps were found. This also contained antiquities like 

terracotta beads or net sinkers, wheel, saddle & quern etc. The floor has been damaged by several 

pits. A few postholes were exposed in the excavations. The first pit was oval in shape and 

contained a number of animal bones, fallen mud wall or burnt clay lumps etc. The bone fragments 

and skull seemed to be that of a dog. To the east of this, there are four circular pits in an 

alignment. Further east, a medium size Black-and-Red ware bowl and another pit with 60 cm 

diameter was exposed. This one also contained pottery, bone, lime chunk and burnt clay lumps 
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etc. The actual purpose and function of this floor could not be traced out yet it gave an idea of 

certain activities in this part of the site. The rough finish of this lime floor does not attest any 

domestic activity as such. 

Structure-27  

 

The excavations in the eastern side of layer 4 of trench XA1/I, exposed yellowish sand and semi-

compact floor bearing a collapsed structure or mud wall which was subjected to burning. Below 

this, a bin platform with think burnt clay outline was noticed. It has got 1 m diameter and 7 cm 

height. Like other bin platforms, this one was also prepared by brownish rammed soil. The 

excavation of debris over the bin platform has revealed that there was no burning in the 

immediate vicinity. Perhaps it indicated that this bin might have had an outer structure which 

prevented any kind of plastering or mud application. Towards the south of this bin platform, a 

fallen mud wall with reed and bamboo impressions was seen. These are noticed in the form of 

burnt clay clods, reddish in colour with bamboo or reed impressions. There was a posthole with 

disintegrated wood sunken in this fallen material, clearly showing that it belonged to the upper-

levels. Other than this few more scattered postholes were noticed at the same level. In the 

southern side, riverine pebbles were noticed without any alignment. 

 

Structure-28:   

 

This structure was exposed in layer 3 and layer 4 of trench XA1/I which superimposing previous 

structure that showed heavy disturbances and materials like lime chunks and earthen clods were 

exposed. Upon clearance of these materials another floor activity concentrated in the western half, 

was exposed. It is a rammed floor made out of brownish compact sand mixed with the lime 

nodules. Subsequently, a coating of black cotton soil followed by thorough burning was evident. 

The bottom edge of the bin platform exposed in layer 2 lies on this floor. A small raised mud 

platform measuring 1.5x1.5x0.10 m length, width and height, respectively was exposed. This 

platform was raised from the west as it showing a slight gradient in that direction. Interestingly, a 

circular mud structure resembling bin platform was noticed on this. This structure is 62 cm in 

diameter and 5 cm in height. Interestingly, the black cotton soil-applied on the floor has also been 

used in this structure. As far as the mud bin platforms of Rithi Rajana are concerned there is inner 

circular portion always left un-plastered though its base has been given the same mud application 

treatment of floor. Close to this, a shallow depression on mud floor seemed to be used for keeping 

pots. Since this floor level yielded earth clods, burnt clay, rubbles and small pits no clear 

alignment of the floor could be identified. 
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Structure-29  

 

A compact lime floor was unearthed above structure-18 in trench ZC3/II in layer 4. The extent of 

this floor was exceeding beyond the limit of the excavated area thus the actual size was unknown. 

It contained 7 postholes in this level having diameters from 23 cm to 34 cm. No other feature was 

noticeable, however; in the course of the excavation it was revealed that this floor was 

superimposed by a thick brownish deposit of 10 cm thickness over another lime floor. Hence, a 

continuous occupation attested by successive floor levels were noticeable from layer 6 to 1.  

Structure-30  

 

The most significant finding of this excavation was discovery of a huge circular structure exposed 

in trenches ZA2/III&IV, ZA1 and YA1. The working level of this structure was exposed in layer 4 

in ZA1 at the depth of 311.31 AMSL. This structure measures 7.40 m in diameter, was covered by a 

heap of used lime or lime waste mixed with gravel (Fig. 24). This feature was evidently exposed in 

trench YA1 wherein plenty of lime chunks and gravel along with potsherds of red burnished ware 

and Black-and-Red ware were exposed. This floor was constructed of compact brownish soil 

which was subsequently well plastered with black cotton soil. It appears that this floor was further 

subject to burning. Numerous postholes were scattered in the periphery of the structure but no 

proper alignment could be traced out. Many of these postholes are having an average diameter 

varying from 16 cm to 23 cm and sunken with wood remains. On the east side of the floor, a 

pounder, four net sinkers or large beads made of terracotta were exposed. It was exposed in situ 

like in a string. Other than this a number of rubbles and flat stones are also embedded in it. To the 

south of this floor in the periphery, thick lime patch along with a broken hearth and a circular 

patch of black cotton soil was exposed. This hearth is oriented in north-south direction with an 

opening towards the south. On contrary in the northern portion of the floor plenty of fallen clay 

lumps revealed a mud wall of a semi-circular shape. It is slightly raised from the ground and a 

ridge was formed. It is constructed with burnt clay lumps containing brownish soil and lime. This 

area was yielded few antiquities like a base of pounder and other objects. Another significant 

activity noticed on this floor was in the western and north-western corner. In the course of 

excavation, it was found that the whole area was covered with brown compact soil having dark 

burnt soil patches. Comparatively more ashy patches along with burnt patches were evident in the 

plan. The burnt patches revealed evidence of husk mixed mud plaster. Six circular bin platforms 

of 90cm diameter were exposed. Some of these bin platforms were plastered with mud. These are 

not arranged along an alignment but form a cluster in the western side of the structure. 

Interestingly, one of the bins located in the northern side has been subjected to further 

modification in the next level, where the occupants covered it with mud and pebbles to maintain 

height and level. Apparently, in the next level i.e. layer 3, a huge hearth was constructed on it after 

filling the entire thing with mud and gravel. Apart from this one full pot of micaceous red ware 

with flaring rim was found vertically placed on a burnt patch which seems to be a hearth. In fact, 
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this structure gave an idea of a complete Iron Age hut which is different from the earlier levels. 

Another circular hut was noticeable on the northern section of ZA2/III at a distance of 2 m from 

this structure. Only a small portion of the same was exposed. 

 
Fig. No. 24: Large circular hut with postholes and bin platforms, STR 30 ZA1 layer 4 

 

Structure-31     

Like any other structures exposed in Rithi Rajana, continued occupation at the same place with a 

difference in activity and utilisation of space was very well evident on top of STR-30 as well. On 

top of this large circular hut in the excavation area of 10mX20m, different activities were noticed. 

In the South-East area of the quadrant of trench ZA2/IV, a brownish semi-compact sedimentary 

deposit of layer-3 yielded a storage jar of 64 cm diameter. The jar is placed upside down and in 

South-East of this jar we have packing of pebble and lime waste. The rest of the area is devoid of 

any packing. As such it seems to be a later deposit. Apart from these two, embankment like 

deposit of ash and lime mixed gravels were noticed near the section facing East and West. These 

patches form circular shape indicate a circular hut. There was a ‘U’ shaped hearth of large size 

containing a good amount of lime exposed in the southern section. This hearth is oriented along 

north-south axis with an opening towards the south. It has got a perfect baked edge and the arm 

of this hearth is well made (Fig.25). Upon removal of this, another full pot of medium size and 
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medium fabric was exposed in the section facing north. After removing the hearth pebbles 

arranged in a circle, of 84 cm diameter were noticed just below it, close to the pot. On examination, 

it is evident that the hearth was built above the pot by filling up mud after putting pebbles to 

obtain adequate height. After removing stones at the depth of 311.39 AMSL a semi-circular 

deposit of black cotton soil is exposed. It is compact and surrounded by brown soil deposit in the 

circular form identified as a bin platform. It has a thick mud plaster of 1 to 2 cm thick and its 

height is 8-9 cm. As stated in STR-30, this bin platform was purposefully modified by the later 

activity. This area looks like the workshop used for manufacturing lime. This was presumed 

because of the circumstantial evidence. This hearth is much larger than the cooking hearths 

identified at the site and it contained a thick chunk of burnt lime. A large amount of lime waste 

and riverine pebbles were found around this. A flat stone of the size 50 cm x 30 cm x 6 cm (length 

x width x thickness) was exposed close to a hearth which was probably used for sitting purpose. 

 

Fig. No. 25: U shaped hearth exposed, STR 31 ZA2 IV layer 3 

 

Structure-32 

This structure was exposed at a distance of 1.80 m south-west of STR-30. Unlike STR-30 this could 

be exposed only partially as one side of the hut was not well identified due to its flimsy nature. 

This large structure is made of brownish semi-compact soil and patches of ash deposit were 

conspicuous on the floor. It is 9.60 m in diameter and spread across the trenches of YA1 and XA1 
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in the western side of the mound. There is evidence of some later activities noticed on the floor in 

the form of a pit containing pot of medieval period. Lime patch and black ash patches were 

noticed on either axes of the structure. Four circular bins were traced out with an approximate 

diameter of 1 m. The surface did not yield any evidence other than potsherds and some stone 

fragments scattered over it. Towards the north of this structure, the compact brownish grey floor 

was extended which contained two bin platforms attached to the northern section (Fig.26). 

 
Fig. No. 26: View of STR-32, showing bin platforms and pits of later period activity from the top, YA1 layer 3 

 

Structure-33  

A curious structure of a raised mud platform of semi-circular shape was exposed in the trench 

ZA1/IV in layer 2. This was exposed just below the humus layer and located to the south of STR-

30 (Fig.27). The base of this structure was resting over layer 3. On exposure, it looked like a heap 

of brownish soil which was plastered with black cotton soil that was subject to burning. The floor 

contained numerous impressions of grassy plants and a number of potsherds were embedded on 

it. Further excavation revealed that it is a platform raised about 5-10 cm from the surface and its 

size is 3.65 m x 3.78 m. The perfect edge of this raised platform is noticeable from three sides. 

Apparently, more than three pot stands made of baked clay were noticeable over the floor. 

Another interesting feature is the repair and reconstruction indicates by successive layers of 

plastering of the floor. This platform was constructed by putting brownish soil and after proper 

ramming, a layer of black cotton soil was applied over it. In fact, this treatment was repeated at 

least for three to four times over the same surface as revealed by the excavation (Fig.28). In 

appearance, this semi-circular platform looked like a threshing floor, however, the postholes 

noticed in the midst on the floor and on the periphery of the structure do not support this 
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conclusion. There is a black cotton soil patch followed by a broken hearth attached to STR-30. Both 

are located over a thick lime patch. It leaves an ambiguity about the nature and function of this 

structure. This is probably a hut with a raised floor. 

 

Fig. No. 27: A raised hut, STR-33 ZA1 IV layer 2 
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Fig. No. 28: Circular raised hut with successive floors, STR-33 ZA1 IV layer 2 

Structure-34  

 

The layer 2 of the trench ZA1/III is grey to light brown sedimentary deposit composed of lime 

calcite, small stones (kankar) etc. Three stone rubble platforms were identified. In between these 

burnt soil patches were exposed. It was found that the platforms are compact deposit and the 

pebbles and potsherds were found in these. In the northeast and northwest corner of the quadrant 

ashy patches were noticed. It indicates random habitation activities. Similar circular platform 

made of brownish soil, covered with potsherds of micaceous red ware was found in trench ZA1/II 

in layer 2.  

 

Structure-35  

 

An interesting medium size circular hut with peripheral postholes was exposed right below the 

humus layer and on top of layer 2. This structure exists in trench YB3/III, layer 2, which was 

located in the north-western side of the mound on a slight slope. Upon exposure of humus layer, a 

huge quantity of lime chunks mixed with rubbles were seen. The excavated area was semi-

compact to compact in nature and was heavily damaged. This might have occurred due to water 

drainage to the northern side. Removal of lime chunks and other materials exposed postholes 

aligned serially in a semi-circular fashion. It has 3 m diameter. Out of 10 postholes exposed, two 

are dislocated and rest of them are in proper circular alignment (Fig.29). These postholes are 

located at a distance varying from 40 to 60 cm with an average diameter of 18 cm. The floor 
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encircled with postholes was made of compact brownish soil and there was a layer of lime coating 

on it. There is a patch of black cotton soil which looks like a platform on one side of the structure.  

Burning activities indicated by black ash and scrambled stone pieces were visible along the side of 

this structure. The entire structure encircling postholes could not have been exposed due to the 

limited area of excavation in the trench. However, with available evidence, a complete picture of 

the structure could be postulated. 

 
Fig. No. 29: Circular hut with postholes, STR-35 YB3 III, Layer 2 
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Structure-36 

A floor containing bin platforms was exposed in trench YB2/II, which is located about meter 

south-west of the previous structure. This floor was also exposed in the same layer 2 that 

unravelled three bin platforms resting on brownish semi-compact floor plastered with black 

cotton soil. Like other bin platform these too had thin burnt clayey plaster faintly visible. It is 

made of compact brownish soil containing grassy substance and hay. Curiously enough, rice husk 

impressions and rice grains trapped within the soil lump were also retrieve. No postholes were 

identified in the periphery thus the actual size and shape of the structure could not be known. 

However, further digging in the same area exposed an earlier bin platform at a little distance. In 

fact, this could be taken as another instance of change in space of activity area whenever the 

occupants repaired the floor. The floor where the impression was noticeable was made of 

brownish soil subsequently plastered with a lime coating (Fig.30). The two lines were exposed and 

the inner circle has the diameter of 65 cm and the outer circle has diameter of 93 cm. 

 
Fig. No. 30: Partially exposed postholes, STR-37 YA4 

 

Structure-37 

A latest floor with evidence of post holes along circular alignment was noticed in trench YA4/III at 

the depth of 50 cm below the surface in layer 2.  The dimensions of the post holes are of 10 to 13 

cm in diameter.  There was a clear difference between inside and outside deposit of the working 

area i.e. a floor. Only a small portion of this structure could be exposed. 
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Structure-38 

There was a small drain like feature in the two quadrants of ZA2/III&IV. It was identified about 50 

cm below the surface, attached to the structure-30 on the northern side. The width of this channel 

is about 30 cm and length more than 14 m. The depth of the ditch is about 7 cm deep. It contains 

loose brownish silt topped with ashy soil this as a manmade channel (Fig.31). 

 
Fig. No. 31: A small nala or ditch like feature exposed, STR-38 ZA2 

 

Discussion and conclusion  

The site Rithi Rajana has undoubtedly exposed the settlement of Iron Age period with a good 

number of structures that have not been exposed on any other site in the Vidarbha before. 

Constructing circular huts was common in the Iron Age period of this region but occurrence of 

same features in each occupational level with addition and modification is noteworthy fin of this 

site. Similarly, the excavation could unravel evidence of space utilization of individual household 

and approximate distance between two structures. The boundary of each hut was marked by 

slightly raised mud heap encompassing the structures. Extension of prepared floors was also used 

for this purpose. Continuation of settlement at the same space with slight changes in the utility 

area indicating possibly the same family or group of people occupying the same space for longer 

duration. Wattle and dumb construction were identified with the fallen mud walls and reed and 

bamboo impression on it. It is also noted that single cells of circular huts are the common pattern 
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at Rithi Rajana. Unlike some sites, the orientation or the entrance of the houses could not be traced 

out in most of the structures. Occurrences of several circular bin platforms, fire-pits, cooking 

hearths and raised mud platform to keep the objects are the facilities noticed in these houses. The 

other antiquities obtained from these site as beads, iron fragments and potsherds of different 

wares. Besides these, common feature of circular huts continued to be at Rithi Rajana and only a 

slight variation in this was noticeable towards the end of the settlement. Interestingly, the layer 3 

and layer 2 exposed a large structure having more than 9 meter in diameter. This large structures 

continued to have all the household facilities like hearth, platform and prepared floor but use of 

lime became more prominent and the shape changed from Circular to Semi-Circular or oval.  

Further, to affirm the function, while analysing the houses at Inamgaon Panja (2002) adopted the 

method of identifying the components such as fire-pits, silos and hearths which were used to 

indicate as the house was a domestic unit. The same format is useful at Rithi Rajana. Almost all 

houses at Rithi Ranjana were exposed with these features. However, the large structures traced in 

the upper levels seems to be something more than domestic in nature. On contrary, the structures 

of Rajana did not show any change. In the case of organic materials collected within these houses, 

rice was the common cultivated grain identified from the material gathered from the floors 

especially linked with bin platforms (Patel and Pokaria 2020 in press). Double cropping was 

evident at the site which seem to show a yearlong settlement at the site. Animal bones recovered 

from the floors left revealed marks of charring and cutting activities related to processing the food 

obtained from domesticated and wild fauna. While the subsistence was based on both agriculture 

and hunting which is obviously part of any sedentary settlement, it is evident that the main 

occupation of this site was cultivating rice and other food grains.  

The site Rithi Rajana was continuously occupied. The structural remains exposed from the site 

reveals evidences of a sedentary settlement without much advancement in their lifestyle. Major 

Habitation sites like Adam2, Takalghat-Khapa3, Naikund4, Bhagimohari5, Khairwada6, Tharsa7, 

Mahurjahri8 and Malli yielded more or less similar pattern of structural organizations. At these 

sites, the structures were mostly domestic in nature. A structure of rectangular shape was 

identified at Takalghat and Adam9. Other than these two site the common shape remain circular. 

They were made by using mud and rubble like Rithi Rajana. A floor made by paving chips of 

stones at Mahurjhari is solitary example so far. The floors were often plastered with lime and 

probably with cow dung. But at Rithi Rajana only black soil was used along with the lime. Similar 

evidence of houses having walls constructed using bamboo and wood and plastered from both 

sides noticed at Rithi Rajana were also seen at Mahurjhari. Several episodes of houses getting 

burnt and charred, plastered collapsed wall being levelled and new constructions proceeding 

upon it is common to all these sites. The excavations at the habitation site of Bhagimohari, 

Khairwada, and Mahurjhari, have given evidence of several episodes of house construction in the 

same locality. At Rithi Rajan the same feature was noticed but a clear cut evidence of changing the 

utility area within the house such as cooking space, location of bin platforms were noticed in each 
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episode of repair of the house. At Bhagimohari, activity areas such as iron-working, hearths (both 

inside and outside the house), and washing places with pebble floors were also identified10. An 

open space around each house was noticeable in the both phases at Rithi Rajana. Another feature 

is hearths, both single hearths and multiple hearths of two or three wings were exposed from 

Bhagimohari. Hearths were exposed both from inside the house and in front of the house in the 

courtyard as well. At Rithi Rajana, single hearths were found within the houses. Only one instance 

a hearth was found in the open space outside the hut. Curiously enough, a ‘U’ shaped hearth was 

exposed in the 2nd layer of one of the trench at Rajana which yielded good amount of burnt lime 

chunks within it. The hearth was identified as part of Structure 31 which seems to be used for 

burning lime. Fire-pits identified at Rithi Rajana based on the thick ash deposit recovered from a 

medium sized pits. In short, Rithi Rajana has add more information to the studies of settlement 

pattern of Iron Age Vidarbha through which the nature and probable function of the site could be 

understood. It is evident that unlike Mahurjhari and Naikund, the people of this site did not 

indulge in any craft instead a strong indicator of agricultural activities was available in form of bin 

platforms and other antiquities.  

It is pertinent to mention that origin of these structural activities during the Iron Age is not 

understood well. The antecedents of making houses with mud, bamboo and lime can be traced 

back to the chalcolithic times. The simple house construction of the Early Iron Age can be traced 

back to the Deccan and Central Indian Chalcolithic. To be more specific, the materials used for the 

construction of the house are more or less same whereas the plan and arrangement of structures 

differed with time and space. For instance, the people in Malwa and Jorwe Chalcolithic built their 

house with timber and mud with thatched bamboo screen on two sides of the wall for avoiding 

tilting and strengthening the same. The plan of these houses used to be rectangular during Malwa 

phase of Deccan Chalcolithic and Oval to circular during Jorwe of Deccan and Central India. 

Fallen burnt clods were recovered from both the periods. It is imperative to note here that, the 

house of Jorwe people appeared to be similar to the house of Iron Age Vidrabha. It is interesting to 

note that, the shape of the houses remained circular in both the phases. A sudden collapse of 

houses and their subsequent burning is a common pattern noticed. Similarly, use of lime as a 

major component in preparing the floors and household facilities like silos, bin platforms, fire-

place and cooking hearths are met with in both the cultural periods. Different types of vessels 

were found in situ within the houses. There is no concrete evidence available for the emergence of 

settlement pattern or construction of house in the Early Iron Age Vidarbha. The First occupants of 

Vidarbha which is prior to the Iron Age are related to Vidarbha Chalcolithic. Limited excavations 

conducted at these sites also demonstrated similar fashion of construction thus no major change 

occurred. However, with this available evidence it can only be postulated that the Vidarbha 

Chalcolithic and Iron Age people might have borrowed the idea of putting their abode from the 

Late Jorwa which came to an end around c.8th Century BCE. It is also to be noted that majority of 

the Early dates of Vidarbha Iron Age/Chalcolithic is close to this time frame. This inference is 
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hypothetical as no connecting link of Iron Age Vidarbha and Chalcolithic Deccan could be traced 

out so far. However, it is quite possible that somewhere the idea was shared as there is lot of 

similarity in the space organisation and arrangement of settlement similar to the Chalcolithic 

phase. The site Rithi Rajana is one of the extensively excavated Iron Age settlement in Vidarbha 

which has given good amount of data to add to the spectrum of Iron Age cultures in Vidarbha 

region.  
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