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Abstract

Nanomaterials have a variety of chemical, physical,

mechanical, and electrical properties that are

interesting and useful. Carbon nanotubes, out of all

the nanomaterials utilized in nanoelectronics, are

particularly essential due to their exceptional

electrical properties. CNTs could be employed as a

basic component in the development of new

electronic devices. Depending on certain and

discrete (“chiral”) angles and tube radii, they can act

as metals or semiconductors. Carbon nanotubes

make it possible to create gadgets on nanometric

scales. They can be employed in projects that
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include diodes, transistors, connecting elements,

field emission sources, and other electrical and

optoelectronic components. This chapter

summarizes the current state of the art in this field,

stressing the multiple carbon nanotube features

and applications that take advantage of CNTs’

unique aspect ratio, mechanical strength, as well as

electrical and thermal conductivity.

Keywords

Carbon nanotubes Nanoelectronics

Nanometric scales
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Editorial  
 
We are happy to bring out Human and Heritage: An Archaeological Spectrum of Asiatic Countries 
(Felicitation to Professor Ajit Kumar) as a symbol of appreciation for the commendable work Prof. 
Ajit Kumar carried out in the field of archaeological research for the last 36 years. His 
contributions have covered areas like Buddhist Art, Kerala Archaeology, Ethnography, Rock art, 
Indian art and Iconography. The role he played in imparting archaeological knowledge to the 
younger generation and inspiring them to take archaeological research as a profession has been 
remarkable. There were occasions, especially at its inception stage when the Department of 
Archaeology started admitting students for Post Graduate courses, he shouldered the 
responsibility of running a University Department single handedly to the satisfaction of students 
as well as the authorities of the University.   
 
When we started working on this volume, the response we received from scholars in India and 
abroad was impressive, and indicative of the respect Prof. Ajit Kumar widely enjoyed in the field 
of Archaeology. We received 71 articles from established archaeologists and budding scholars, 
especially the youngsters who pursue Archaeology as a profession, for this volume. These articles 
dealt with a wide variety of aspects in Archaeology like Prehistory, Protohistory, Iron Age, 
Historic Period, Art History, Museology, Tourism Studies, Architecture, Ethno archaeology, 
Numismatics and Iconography.  
 
We, as editors, take this opportunity to thank all the contributors of this volume, who spared their 
valuable findings with us for the enrichment of this felicitation. We are grateful, in particular, to 
authors from abroad, who made this publication a remarkable one with their scholarly articles. 
 
We hope that this volume will be useful as an important reference work for all those who are 
interested and conducting research in Archaeology.  
 
 

Rajesh S. V., Abhayan G. S., Preeta Nayar and Ehsan Rahmath Ilahi 
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Harappan Graffiti from Dholavira  
 
Vinod V.  
 
 
 
Introduction 
The term graffiti is derived from an Italian word “graffito” postures scratched, has a Greek root 
meaning “write”. These scratched marks occur in pottery, and also found occasionally on other 
materials like terracotta, stone, metal and bones. Graffiti are often written by a common hand 
rather than a trained scribe. It may be a sign/symbol borrowed from a former script or an 
ideogram, abbreviation, numeral, or random mark expressing self or mood. The earliest graffiti 
marks are alleged to be potter’s or owner’s logo expressing ownership and presumed to be pre 
runners to scripts, co-relates with the origin of writing. Pottery graffiti retains important and 
unknown information about its users, on a comparably neglected medium, offer great scope for 
an improved investigation into issues like the script and chrono-cultural trajectories of the 
Harappan culture. 
 
Background of the Study  
The most enigmatic hunt for about 100 years of Harappan researches is its undeciphered 
writing system. The absence of long inscriptions (the average sign is 4.6), or any “Rosetta 
stones”, left scholars guessing, making propositions over meaning and language the symbols 
represent.  Hence, Cunningham’s first discovery of an Indus seal in 1853, till date, more than 
hundred pseudo decipherments had floated the arena, yet none has convincingly dissolved the 
complexity of the mighty writing system (Possehl 2006). Succession of divergent opinion and 
queries heated up the Indus deciphering desk and scholars were reluctant to settle on various 
core aspects. Is it really a script or some other religious-political symbols? (Farmer et al. 2004). 
How many symbols/signs do they possess? (Mahadevan propose 417, Hunter 102, Wells 700, 
Parpola 452 and S. R. Rao 62 symbols), What language the system might have expressed? 
(Dravidian by Mahadevan, Parpola, Winter and Vedic or Indo-Aryan by Rao, Kak, Jha and 
Rajaram while B.B Lal expresses possibility of some dead language).  
 
The efforts of Hunter (1934) Heras (1953), Knorozov (1965) Finn (1968) Lal (1968), Mahadevan 
(1977), Joshi and Parpola (1987), Fairservis (1987), and Parpola (1997) are worth mentioning for 
the present understanding and set sound platform for years of research to come. However, it is 
generally accepted that the script consists of 400-600 single and compound signs. These signs 
are not random, display some sequence often represents numerals or numeral like signs. Some 
frequently used signs are either abstract or pictographic representing a logo-syllabic script; one 
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which has both word-signs and phonetic syllables. It is mostly written alternatively from right 
to left (Boustrophedon) and is used for writing a language; probably proto-Dravidian.    
 
Harappan signs are found on variety of writing medium and objects which include, terracotta, 
ceramics, shell, bone, stone, stone ware, glazed faience, metal, and ivory on diverse objects such 
as seals, bas relief tablets, clay impressions, tags, tools, vessels, beads and bangles. The most 
surviving category of inscribed objects is square or rectangular steatite seals often represent bull 
or mythical unicorn with short inscriptions. No direct link has been found between the image 
and the inscription on the seals. Kenoyer (1998) has suggested that they may have acted as 
badges and been worn by individuals. Other seal types like large rectangular, cylindrical and 
box type with inscriptions are quite rare. The clay sealing of which relatively few have 
survived, bear the impression of one or more seals or the same one several time. Same is with 
inscribed tablets, ivory and bone rods, shell bangles, inlays, stone wares and jewellery with 
inscription mostly confined to large centres of Mohenjo-Daro, Harappa and Dholavira, 
represent a minute percentage of the total writing of the Harappans.      
 
Thus, the available written media provide a partial function of the script while Marshall 
explains the lack of evidence as the Harappans might have been using traditional sub-continent 
writing media of wood, cotton cloth, bark, palm leaves, etc. would long since have decayed 
away. The small surviving writing media, confined to large cultural centres mostly belong to 
the urban phase of occupation; reduce the scope of a successful decipherment. In such context 
pottery graffiti offer tremendous potential to be identified as a medium for further research. Its 
easy availability, easy to write and store, no elaborate preparation methods required before 
writing like other perishable materials make it a popular medium for writing as in the case of 
many old civilizations. The inscriptions inscribed on pots before or after firing gave information 
on the designated content, capacity or ownership of the vessels. Though pottery graffiti bears 
short and fragmentary information, due to its variety and workmanship, holds the key in 
unlocking the mysteries of Harappan writing system.  
 
Graffiti has been reported from almost all Harappan sites irrespective of its dimension and 
deposit. They are known from the earlier pottery records of the greater Indus region and 
continued to be used through Mature Harappan into later time throughout the Indian sub-
continent. Mehrgarh records the earliest evidence of pottery graffiti at period III (4800-3500 BC)  
while Harappa gives the first progressive evidence of it stretching from Ravi Phase (3300 -2800 
BC) through  Kot Diji Phase (2800-2600 BC) in to  Harappan (2600-1900) BC) and late Harappan 
Phases (1900-1300) (Kenoyer 2006). Graffiti has been ignored in most excavation reports, leaving 
a random description of some furious marking as pre/post firing scratches.   
 
Exceptions are the works of B. B. Lal (1960, 1968), S. R Rao (1962) and Daniel Pots (1980) which 
deserve special mention. Rao (1962) provided a list 222 pottery graffiti marks from Rangpur and 
categorized them in to three groups as per the form they displayed. He identified 26 sherds in 
category I which consist of motifs of human forms, animals and birds. Category II consisted of 
linear symbols evolved from the Indus signs represented the maximum number of 188 symbols, 
while category III consists of a combination of several linear signs, display of 8 signs altogether. 
Further, a comparative chart was prepared after considering sites like Harappa, Mohenjo-Daro, 
Lothal, Rojdi and proposed a strong bond between the graffiti and the Indus signs/script. A 
continuity and change of these marks at variant cultural context (Megalithic) was proposed 
after considering the sites of Navdatoli, Maski, Brahmagiri and Sanur. Lal (1960), in his 
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exclusive documentation, identified 66 basic Chalcolithic-Iron Age graffiti marks (Harappan to 
Megalithic period). Out of 61 basic symbols identified, 47 are common to Harappan and 
Megalithic; while 8 symbols exclusively of Chalcolithic and 6 of Megalithic period. Statistical 
analysis suggests 85% of Harappan symbols continue down to Megalithic period and a strong 
connection and continuity was proposed between the symbols.  Pots (1980), tried to work out a 
relationship between the potter’s marks of the Indo-Iranian border lands from the third through 
first millennium BC. He prepared a master sign list of site Tepe Yahya and compared with other 
sites of Indo-Iranian boarder lands, Central Asia and the Indian subcontinent.  Continuity and 
probable ancestry of Harappan script with that of the recorded graffiti marks was attempted.  
 
Dholavira: An Overview  
Dholavira (Figure 1) is one among the five largest Harappan sites found so far. The site was 
excavated by ASI under R. S. Bisht for 13 seasons (1989-2005). The excavation unearthed several 
new fascinating facts of Harappan culture, then known, a long history of 1500 years (3000-1500 
BC). The site is spread over an area of 50 hectares measuring 771m E-W and 617m N-S. The 
fortified town has three divisions viz, Citadel, Middle town and Lower town. The Citadel and 
Middle town have separate fortification. The well planned water harvesting system at 
Dholavira is considered as unique and first of its nature among the ancient civilizations of the 
world. The excavation has produced more than 55,000 antiquities of which hundreds of unique 
Harappan artefacts and 246 seals were recorded.  Chrono-culturally, the long ceramic sequence 
in Dholavira (Stage I-VII), is broadly be grouped into four phases.  Phase I represents stage I to 
II (Early Harappan) and Phase II represents Stage III, IV, and V (Mature Harappan), while 
Phase III is represented by stage VI (Transitional phase from Mature to Late). The terminal 
phase, i.e. Phase IV is represented by stage VII (Late/Post), altogether displays the origin, 
growth, zenith, and gradual decline of Harappans at the site. 
 

 
Figure 1: Map Showing the Location and Architectural Details of Dholavira (Bisht 2015) 

 
Harappan Writing Media at Dholavira 
Dholavira has produced a variety of writing material to include, sign board, stone inscription, 
seals, sealing, shell, faience, stone wares, tablets with markings, pottery and terracotta cake and 
discs display Harappan symbols (Figure 2). The unique 3 metre long Harappan signboard 
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(inscription) excavated from Dholavira consists of ten unusually large Harappan signs of white 
crystalline material (gypsum) lying in western chamber of the northern gate to the citadel. The 
signs were about 37 cm high and 25-27 cm in width, probably originally would have been set on 
a wooden board above the northern gate as a sign board of the city. Fragment of a sand stone 
bearing four Indus characters of 52 cm length, part of a lintel of a door are unique to its nature. 
The inscription seems to be broken from the left presumably four to five characters as evident 
from the fragmentary nature of the stone. 
 

 
Figure 2: Variety of Writing Materials from Dholavira (Bisht 2015) 
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The third largest collection of Harappan seals (240) after Mohenjo-Daro and Harappa with a 
variety of inscription with and without animal motifs of unicorn, bull and elephant has been 
recovered from Dholavira. The clay sealings (70) recovered display the impression of more than 
one seal or the same one numerous times with variety of animals and human figure motifs. The 
extensive usage of scripts on the seals without animal motifs suggests an exclusive writing 
system for the Harappans.  The high number of seals and sealings suggest the acceptance and 
usage by the people for regular transactions and communication. A variety of shell and faience 
bangles (Chevron and linear marks), inlays, beads and tablets with markings in addition to 
hundreds of terracotta and pottery graffiti with Harappan script and symbols suggest a literate 
Harappan society with script being exclusively used for communication at Dholavira. 
 
Harappan Pottery Graffiti from Dholavira 
The present study has documented 185 potsherds consist of both pre firing (69%) and post 
firing (31%) graffiti marks. Most of the pre firing marks are deep and sharp in execution while 
the post fired are shallow in nature. The marks are found mostly on vessels such as huge 
storage jars, medium to small sized pots, vase (rim, shoulder, just above base), dish (outside of 
brim, rim, and base), dish on stand, goblet (just above base, pedestal), shares slipped and un 
slipped surface cutting through the traditional wares categorization at Dholavira.   
 
The nature (size, depth and sharpness) of the incisions suggests sharp instrument for the 
application of post fired graffiti while a relatively softer materials like shell, bone with a sharp 
or blunted edge may be preferred for a pre fired softer surface. Due to the hardened nature of 
the pottery after firing, only sharp instruments preferably of metal/stone can be used for leaving 
a scar or mark on the pottery. Most of the post-firing graffiti marks at Dholavira are thin and 
shallow in execution, supports the assumption. These post firing marks are either abstract signs 
or numerals or some other scripts material suggest either identification mark of its owner or the 
content of the vessel; normally written on the shoulder, handle or on the upper body parts.  
 
The pre firing marks (preferably potters mark) mostly found either on the upper mouth portion 
(rim or brim) or on the base or just above the base of a vessel, suggest the work of a potter 
during or after potting before it dries out, preferably on a wet/leather hard stage. When a vessel 
is formed, all parts except rim and base or just above base go through transformation process of 
beating, paddling, scrapping and body building.   The rim and base are modelled together or 
separate, either luted or paddled go through less alteration compared to body, is the only safe 
place left for a potter to execute during its making. Most of the pre firing marks at Dholavira are 
short and deep, either numeral, straight and slanting strokes evoke a probable function or 
identity of a vessel, may be used for storing or transporting. However, no strict pattern or 
modes of execution of the symbols are followed at the site.  
 
Based on the nature and theme of the depiction graffiti marks at Dholavira are categorized into 
Abstract signs (8.77 %), Geometric signs (22.87%), Numerals (29.24 %) and other Indus symbols 
(39.04%). The abstract signs consist of patterns like checker, chevron, up and down arrow, cross 
hatch, fan, tridents and other complex signs used to convey ideas or message, while the 
geometric signs to include circles, circled plus, diamonds, squares and triangles with and 
without dot at the centre, cruciform, zig zag and crisscross patterns. The numerals include 
vertical and or slanting strokes of equal length and breadth vary from one to six arranged either 
in a single row or double rows. In case of double rows the length of the strokes are found ½ to 
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the single rows, mostly found either on the brim or just above the shoulder. The remaining 
symbols are categorized as other Indus symbols that include strokes and other linear signs, 
curves, cups, humans and other living beings.  
 
These symbol/scripts are found either as single, compound (two signs) or inscriptions (above 
two signs). The single signs are found on bottom of the vessels while the upper rim and 
shoulder portions carry more than one symbol, mostly numerals. The inscriptions are rarely 
found, either on the body just above shoulder, base, or on the brim of huge storage jars or 
vessels. The pre fired inscriptions are small and normally stamped, contain three to four 
symbols. The post fired are comparatively larger (4-6 symbols) inscribed may be by the owner 
during the course of its usage. Though, the fragile nature of the pottery stops us from getting 
long inscriptions, ordering and position of repeated signs suggest the practice of writing long 
on pottery. Examples of broken inscriptions with similar pattern have been recovered from 
Dholavira, which need further study in comparison with other excavated sites to establish the 
phenomena.  
 
Distribution of Harappan Graffiti at Dholavira 
The phase wise distribution (Figure 3) suggests an unusual representation for stage I and II as 
no samples were reported.  Here, one need to understand the lesser excavated nature of stage I 
and II and the very thin deposit of <30cm (confined to citadel, inside semi-circular houses only) 
available for Stage VII. Among the samples available for study, stage V (44.02) and VII (1.12%) 
records two extreme ends of high and low. A gradual rise and fall of the total percentage of 
graffiti through various phases (Stage III to VIII) is observed with stage IV and V (79.04%) 
together dominates the total assemblage.  
 

 
Figure 3: Phase wise Distribution of Harappan Graffiti at Dholavira 

 
The distribution chart (Figure 4) suggests the difference in concentration of various symbols. 
Stage IV and V suggest similar pattern of distribution whereas stage III, VI and VII hardly 
display any consistency (Figure 5).  The most consistent symbols categories throughout the 
occupation are the numerals and other Indus symbols. The abstract symbols started emerge in 
stage IV and is confined to the urban phase of occupation. Among the symbols volume metric 
signs are the most common like ‘V’ and numerals, suggest the importance of count and 
measure, an indirect indication towards the urban trading nature of the settlement.    
 
Major Graffiti Marks and their Features  
Dholavira has produced a total of 66 Indus signs /symbols in the form of pottery graffiti. All 
random unclear marks, broken symbols or parts of letters has been discarded as it misleads in 
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identifying and attributing them into any specific category. Out of which 40 are pre-recorded 
signs (Mahadevan 1977) consist of primary signs (21) and variants (19).  A total of 26 new Indus 
signs different from Mahadevan have been recorded. These symbols are either abstract or 
geometrical signs intent to convey some specific meaning and are recitative.   These symbols 
have been arranged in table format after considering its features and variant forms.  A 
comparative display with symbol frequency has been displayed for ready reference. 

 

 
Figure 4: Chart Showing Phase and Symbol wise Distribution of Harappan Graffiti at Dholavira 
 
Inscriptions stamped either at the bottom of the vessels or on the shoulder/body deserve special 
mention. The signs vary from three to five symbols in vertical alignment give an effect of a short 
inscription probably who used (owner) or name of the trader/organization associated with the 
content of the vessel. Similar inscriptions have been reported from Mohenjo-Daro (Mackay 
1938: 183), Harappa (Kenoyer 2006: 25), Rangpur (Rao 1938), Lothal (Rao 1985: 459) and many 
more sites need to be studied with its actual context to understand the content of the 
inscriptions. A few examples of similar nature have been recovered from Dholavira which is 
included for ready reference. Out of the nine inscriptions recovered, red ware fine goblet with 
three Indus symbols stamped at the bottom (just above base) is unique. This is the second time 
that a goblet with stamped inscriptions at the bottom has been reported after Mohenjo-Daro.  
The triangular terracotta cake with three symbols (comb, jar and a fish) and other broken 
potsherds with three to five 5 symbols suggest the clarity of writing and the mediums preferred 
by the Harappans at Dholavira.  
 
Discussion and Conclusion 
Harappans had a definite writing system, equipped with both perishable and non-perishable 
materials. Among the media preferred, pottery proves to be more than worth with tremendous 
potential. Its enormous availability, easy to write and store, lack of preparation methods 
required before writing against other perishable materials, make them a popular medium for 
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writing. The study had documented 185 Harappan graffiti marks which include 9 inscriptions 
and 66 Harappan symbols/scripts. Out of which, 40 are pre-recorded signs (Mahadevan 1977) 
consist of 21 primary signs with 19 variants. The remaining 26 are newly recorded from 
Dholavira. These are either abstract or geometrical signs intent to convey some specific meaning 
or message, often found in single character. The compound signs suggest the repetitive nature 
of an alphabetic script. 

 

 
Figure 5: Phase and Symbol wise Distribution of Harappan Graffiti at Dholavira (Courtesy: ASI) 
 
The inscriptions scratched on pots before or after firing may contain the details of the 
designated content, capacity or ownership of the vessels. No specific graffiti associated with any 
particular vessel or fabric has been noticed at Dholavira. Numerals profoundly found along 
with chevron and ‘V’ marks are the characteristic feature of the Harappan Graffiti at Dholavira. 
Vessels with more than one graffiti mark suggest the multi users/owners or reuse of the vessels. 
The occurrence of graffiti marks at Dholavira are not random, can be clustered into different 
phases/period suggest elementary change in application and style. A gradual rise and fall of the 
total percentage of graffiti through various phases (Stage III to VIII) is observed with 
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Figure 6: Variety of Graffiti Marks from Dholavira (Courtesy: ASI) 
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Figure 7:  Pottery Inscriptions from Dholavira (Courtesy: ASI) 

 
stage IV and V (79.04%) together dominates the total assemblage, represents the Mature phase 
of habitation at the site. A combined attempt on graffiti marks from different sites belong to 
different phases of Harappan and other chalcolithic cultures offer tremendous scope in 
understanding the evolution of Harappan script and its decipherment. Though pottery graffiti 
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bears short and fragmentary information, due to its abundance, variety, and workmanship, 
holds the key in unlocking the mysteries of Harappan writing system.  
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