
VOLUME 4, 2012        ISSN 2073641X 
 

PAKISTAN 

HERITAGE 
 

 
 

Editors 

Abdul Samad and Ruth Young 

 

 
 
 
 

Research Journal of the 

Department of Archaeology 
Hazara University Mansehra-Pakistan 



Pakistan Heritage is an internationally peer reviewed research journal published 

annually by the Department of Archaeology, Hazara University Mansehra, Pakistan with 

the approval of the Vice Chancellor. No part in of the material contained in this journal 

should be reproduced in any form without prior permission of the editor (s). 

 
 
 
 
Price:  PKR 1500/- 

US$    20/- 
 
 
 
 
 
 

All correspondence related to the journal should be addressed to: 
The Editors Pakistan Heritage 
Department of Archaeology 
Hazara University Mansehra, Pakistan 
ph@hu.edu.pk 
editorpakistanheritage@gmail.com  
  

mailto:ph@hu.edu.pk
mailto:editorpakistanheritage@gmail.com


 
 
 
 
 
 
 

Editors 
 

Dr. Abdul Samad 

Head of the Department of Archaeology 

Hazara University Mansehra, Pakistan 

 

 

Dr. Ruth Young 

Senior Lecturer and Director Distance Learning Strategies 

School of Archaeology and Ancient History 

University of Leicester, Leicester LE1 7RH 

United Kingdom 



Experimental Studies of Harappan Steatite Carving and Firing Techniques 

GREGG M. JAMISON………………………………………………………………………..1-32 

Archaeology in chitral, khyber pakhtunkhwa, pakistan. Placing new results in 
context 

A. SAMAD, M. ZAHIR, P. NEWSON, D. HAMILTON, I. ALI, I. SHAH AND R. YOUNG………..33-76 

Tooth Size, Crown Complexity and The Utility Of Combining Archaeologically-
Derived Samples With Living Samples For Reconstruction Of Population History 

BRIAN E. HEMPHILL………………………………………………………………..……...77-132 

Archaeological Explorations around Padri, Bhavnagar District in Saurashtra, 
Gujarat, Western India 

RAJESH, S. V., K. KRISHNAN AND PRABHIN SUKUMARAN………………………...…..133-156 

When and Why the Ancient Town of Barikot was Abandoned? A Preliminary 
Note based on the Last Archaeological Data 

LUCA M. OLIVERI…………………………………………………………………….157-170 

A Gandhara Stele, Paris Collection, National Museum Arts the Visit of the 
Sixteen Ascetics to the Buddha Seated in a Grotto, 

PIERRE CAMBON………………………………………………………………….……171-180 

Icons of Buddha from Early Historic Buddhist Art of Gujarat, Western India 

AMBIKA B. PATEL…………………………………………………………………...…181-196 

Two Rare Monuments in District Mansehra, Khyber Pakhtunkhwa, Pakistan 

SHAKIRULLAH…………………………………………………………………………197-206 

Traditional Games of Swabi 

BAKHT MUHAMMAD AND KRISTINA PETROCHENKOVA…………………………..…..207-230 

 



 

1 

 

Experimental Studies of Harappan Steatite Carving and 

Firing Techniques 

GREGG M. JAMISON 

 

During the Integration Era of the Harappa Phase (2600-1900 BC), Harappan craftspeople 

fashioned an impressive array of material goods from a variety of raw materials. Among the 

most common and important of these raw materials is steatite, a soft and easily workable 

stone comprised primarily of the mineral talc. Harappans utilised steatite to such an extent 

that it is ubiquitous at affiliated archaeological sites. Because of the importance of this 

material in the ancient Harappan world, the following research has focused on two aspects 

of Harappan steatite production: firing to harden the soft stone and carving techniques used 

to inscribe script and motifs. Samples of replica incised steatite seals or tablets were created 

using a set of tools similar to those that might have been used during the Harappan period. 

These samples were then subjected to firing experiments in order to observe the changes in 

color and hardness associated with different heating temperatures. Impressions of inscribed 

characters were then made and analyzed using Scanning Electron Microscopy (SEM) to 

examine the cut surfaces created using different tools. These experimental data were then 

compared with impressions of archaeological seals recovered from the site of Harappa by 

the Harappa Archaeological Research Project (HARP) in an attempt to identify aspects of 

carving and tool marks that will allow more precise reconstructions of actual tools used by 

Harappan craftsmen. 

This research represents an introductory study focusing on technological aspects of 

steatite seal production in order to understand the nature and organization of this important 

industry.  Preliminary results suggest that certain types of steatite will whiten and harden in 

as little as one minute when fired at temperatures of 1100 Celsius.  These results indicate 

that the transformation of color and hardness in fired steatite could have taken place in a 

very short time when heated at high temperatures.  The results of the SEM analysis 
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highlight the utility of this technique for examining the cut surfaces created by different 

tools when carving seals.  Comparisons with archaeological samples suggest that some 

Harappan seals may have been carved with copper tools, supporting the conclusions drawn 

in earlier research (Kenoyer 2003, 2005).  Future research with additional samples using 

dynamic firing techniques will provide further insights into these important aspects of 

Harappan seal production.  Such studies will advance our current understanding of ancient 

Harappan technology and craft production. 

Background 

The Indus Valley or Harappan Civilisation represents one of the world’s earliest urban 

cultures. Today the remains of it are dispersed over one million square kilometers of diverse 

geographical regions in modern Pakistan and northwestern India (Fig. 1). The Harappan 

Civilisation was supported by the Indus River system, as well as another large river system 

known as the Ghaggar-Hakra or Sarasvati, which has dried up since the end of the Harappa 

Phase (Kenoyer 1998). Outside these river systems the geographic regions integrated within 

the Indus cultural area are diverse. These disparate regions played varied and important 

roles in the Harappan Civilisation; they were exploited for valuable resources that were not 

available in the fertile alluvial plains of the river systems, including steatite and other raw 

material sources.  Archaeological research over the last century has significantly improved 

our understanding of this ancient cultural system. 
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Figure 1.  Map of Integration Era Indus Sites (Courtesy Dr. J. M. Kenoyer). 

Over the last 20 years a considerable amount of scholarly energy has been devoted to 

developing and refining models that characterize the culture history of the Indus Valley. 

Today this chronological framework encompasses the history of human occupation in the 

subcontinent and consists of numerous Traditions, Eras, and Phases. For the purposes of this 

research the most important framework is known as the Indus Valley Tradition (Kenoyer 

1991, 1998, 2008; Shaffer 1992). It is composed of five major Eras and associated Phases, 

spanning a period of approximately 9000 years (Table 1). The Indus Tradition represents 

not only the major period of urban floresence associated with the Indus Civilisation, but also 

its antecedents and the period of decentralization after its collapse. While the sophisticated 

urbanism that characterizes the Indus Civilisation reached its apex during the Integration 

Era of the Harappa Phase (2600-1900 BC), the processes responsible for these 

developments have their antecedents during the earlier Early Food-Producing and 



GREGG M. JAMISON 

4    Pakistan Heritage 4 (2012) 

Regionalization Eras. In addition to large, well-planned urban centers, the Integration Era is 

also characterized by material homogeneity throughout the entire Indus Cultural area, 

although recent studies indicate that regional variation can be observed in terms of 

settlement planning and artifact styles (Kenoyer 2008). The vast majority of the published 

corpus of Harappan seals with known stratigraphic contexts has been dated to the 

Integration Era. In this context it is the most important chronological period for this 

research. 

Table 1. Chronology of the Indus Tradition (after Kenoyer 2008). 

Era Phases Time Period 

Foraging Era Mesolithic & Microlithic 10,000-2000 BCE 

Early Food Producing 

Era 

Mehrgarh 7000-5500 BCE 

Regionalization Era Early Harappan Phases: 

Ravi, Hakra, Balakot, 

Amri, 

Sheri Khan Tarakai, 

Kot Diji, Sothi 

5500-2600 BCE 

Integration Era Harappan Phase: 

Harappa Site Period 3A 

Harappa Site Period 3B 

Harappa Site Period 3C 

2600-1900 BCE 

2600-2450 BCE 

2450-2200 BCE 

2200-1900 BCE 

Localization Era Late Harappan Phases: 

Punjab, Jhukar, Rangpur 

1900-1300 BCE 
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Craft Production and Steatite Seals 

Previous investigations of Indus craft production have emphasized the close relationship 

between craft production and power structures (Kenoyer 1989, 1992, 1995, 2000; Miller 

2007; Vidale 2000; Vidale and Miller 2001). These studies indicate that elites living within 

the Indus cities were engaged in competition with each other, and that this competition was 

in part governed by strategies for controlling access to specific raw materials and the 

production of crafts using them. The ability to acquire desired raw materials through trade 

and exchange networks and the control of production using highly variable and often 

complex technologies were central aspects of such strategies (Kenoyer 1989, 1992, 1998, 

2000). Crafts were controlled by elites through a variety of mechanisms, and the nature and 

scale of this control varied considerably (Kenoyer 1989). Detailed studies of individual craft 

traditions including ceramic production (Halim and Vidale 1984; Mery 1994; Wright 1989), 

bead manufacturing (Kenoyer et al. 1991), and shell working (Kenoyer 1984) to name but a 

few have proven to be useful methods for investigating aspects of Harappan social, 

economic, political, and ideological systems. 

Studies of Harappan crafts have also resulted in new theoretical and interpretive 

frameworks for understanding the relationship between production and sociopolitical 

organization. Kenoyer (1992, 2000) and others (Vidale 2000; Vidale and Miller 2001) have 

developed a hierarchical scheme for investigating the potential for specific crafts to be used 

in economic competition by elites (Table 2). This system is based on access to raw 

materials, technological processes involved in production, and the ability to control both. 

Recent studies indicate that inscribed steatite seals would have been among the crafts at the 

top of this hierarchy, with production likely being controlled by elites (Kenoyer 2000). This 

control would have allowed elites to restrict access to the knowledge required to make seals 

as well as the ability to acquire and use the seals themselves. Unequal access to raw 

materials, technological processes, and finished goods are some of the fundamental 

mechanisms in creating and maintaining social inequality. The manipulation of steatite to 

produce crafts required the application of complex technologies and a sophisticated 

understanding of the raw material itself. 
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Table 2.  Hierarchy of Indus Crafts (after Kenoyer 2000). 

Craft Group Raw Material Type Technology Material Examples 

1 Locally Available Simple Pottery, Basketry 

2 Imported Simple Chipped Stone Tools 

3 Locally Available Complex Stoneware Bangles 

4 Imported Complex Seals, Metalworking 

 

Steatite is a soft and easily workable stone comprised primarily of the mineral talc 

(Deer et al. 1992). In its massive form talc is classified as soapstone, and steatite is also 

commonly known by this name. Steatite belongs to the Silicate family of rocks, and its 

crystalline structure is variable, influenced by mineral inclusions (Deer et al. 1992). It has a 

Specific Gravity of between 2.6-2.8 and usually ranges between 1-3 on Moh’s Scale, again 

depending upon mineral inclusions. These inclusions often include calcite, chromite, 

dolomite, magnecite, quartz, and serpentine to name but a few. Steatite is derived from 

dolomitic and metamorphic parent formations, and is found in many places throughout the 

world, including the South Asian subcontinent. It is infusible but will harden and change 

chemically as intercrystalline water evaporates through heat treatment (Deer et al. 1992). 

Ongoing studies by Dr. Randall Law indicate that the Harappans were utilizing steatite from 

a variety of sources throughout the subcontinent to produce important craft items (Law 

2005, 2008). 

Steatite crafts are ubiquitous at Harappan sites, leading an early researcher to 

describe it as ‘A Steatite Civilization’ (Beck 1940; as cited in Vidale 2000). Ancient 

Harappan craftspeople used this material not only to make seals, but also other important 

objects like beads. The acquisition of steatite would have relied on long distance exchange 

networks, as local sources are not available in the alluvial plains where most sites are 

located. The transformation of raw steatite into finished goods required the use of multiple 

technological processes, some of them very complex. Archaeological excavations at 

Mehrgarh, the most important site of the Early Food Producing Era, indicate that 



EXPERIMENTAL STUDIES OF HARAPPAN STEATITE CARVING AND FIRING TECHNIQUES 

7 

craftspeople were creating beads using this material from as early as 7000 BC (Jarrige 1979, 

1991; de Saizieu and Bouquillon 1997; Vidale 2000).  Through a combination of surface 

survey at Mohenjo-daro and detailed experimental studies, researchers have been able to 

reconstruct the complex technological processes involved in steatite bead production 

(Vidale 1984, 1986, 1987, 1989). Some of these same technologies would have been used to 

create seals and tablets (Kenoyer 2005a), and considering that the production of steatite 

beads predates seals by several thousand years, it is likely that the history of seal production 

in the Indus Tradition combines both continuities and innovations in technological 

processes. 

 

Figure 2.  Harappan Stamp Seal with Unicorn Motif (courtesy of Harappa.com). 

Inscribed steatite seals are among the most important and enigmatic components of 

Harappan material culture preserved today. Seals have served important purposes in a 

variety of cultural contexts throughout history and continue to be used in many societies 

today. Harappan seals represent the most well-known form of inscribed objects from the 
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Indus Civilisation (Rissman 1989). While there is a considerable amount of variation in the 

types and sizes of inscribed seals from the Indus, the most common are often referred to as 

stamp seals (Mackay 1931; Possehl 1996). They are called stamp seals because of the 

interpretation that they were used to stamp wet clay, and this has been supported by 

archaeological evidence of seal impressions and sealings preserved in ceramics and 

terracotta. Within the category of Harappan stamp seals there are two principal types, square 

seals that usually depict a line or two of script with an accompanying animal motif (Fig. 2) 

and rectangular seals or tablets that often depict only script (Rissman 1989). Generally 

stamp seals are carved intaglio so that when impressions are created they are viewed in 

relief. 

In addition to the stamp seals described above, there are also examples of molded 

and raised script seals and tablets known primarily from Harappa and Mohenjo-daro. 

Inscriptions have also been documented on tools, ceramics, personal ornaments, and 

architectural features such as ringstones (Kenoyer 2005b). The uses and function of the 

Indus script would have been diverse and included the recording of various economic 

transactions, administrative activities, important rituals, and personal identification and 

ownership (Kenoyer 1998, 2005b; Meadow and Kenoyer 2001). Recent investigations at the 

site of Harappa have uncovered changes in the styles of seals at this site over time, 

evidenced through controlled stratigraphic excavations (Kenoyer 2005b). These discoveries 

indicate that the uses of seals and writing at Harappan sites were not static and unchanging 

over a period of 700 years. Moreover, discoveries from the Early Harappan or Kot Dijian 

Phase (2800-2600 BC) levels at Harappa have also uncovered evidence of an early writing 

system and the production of seals during this period, indicating that the technologies of 

both seal production and writing have antecedents before the Integration Era (Kenoyer 

2005b). In fact seals have a long and important history of research in Harappan studies.  

Previous Investigations 

The study of Harappan seals is almost as old as our knowledge of the Indus Valley 

Civilisation itself. In fact the discovery of inscribed steatite seals at the sites of Harappa and 

Mohenjo-daro resulted in the announcement that a new civilization had been discovered. E. 
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J. H. Mackay conducted the earliest and one of the most important studies of Harappan seal 

production. His chapter in Marshall’s (1931) Mohenjo-daro site volume was concerned with 

documenting the seals themselves, rather than the inscriptions engraved on them. 

Specifically, Mackay was interested in the ‘technical aspects’ of the seals, ‘leaving to others 

the interpretations of the signs engraved upon them’ (Mackay 1931: 370). He was aware of 

the importance of the seals and studied them not as written records but as artifacts, products 

of technological processes that at the time were poorly understood. In this respect he was a 

pioneer in the study of Indus seals and his work remains relevant today. 

Mackay categorized the seals from Mohenjo-daro, identifying ten different types 

(Mackay 1931). Each type was classified based on shape as well as other features such as 

the presence or absence of a boss. By identifying saw marks on unfinished seals he correctly 

concluded that the first step in seal production would have been to saw the stone into the 

desired shape. He also hypothesized that the boss would have been prepared during the early 

stages of production, and that a knife and drill would have been required for this stage of 

manufacture. This description implies that seal production would have been complex, 

requiring the use of multiple tools. Another important interpretation was that the seals were 

engraved with a burin, often expertly wielded by the carvers (Mackay 1931). Mackay 

argued that unlike their counterparts from ancient Elam and Sumer, Harappan craftspeople 

did not use a drill to outline figures before engraving them when making their seals. Drills 

were used to add details, but carvers did not use them to outline shapes and forms prior to 

engraving them. Mackay further believed that the seals would have been fully prepared 

before being engraved with characters, although he noted that exceptions to this pattern do 

exist (Mackay 1931). He also reported that in some cases the cramping and crookedness of 

inscribed characters suggests that they were occasionally added later. Mackay also 

discussed surface treatments and concluded that they were applied, and that they were made 

from the same substance as the seals themselves (Mackay 1931). He believed that it may 

have been applied before firing, and that the purpose of such treatment would have been to 

conceal any imperfections in the steatite body. The seals would have then been baked in a 

kiln, in order to whiten the surface and increase the hardness of the soft stone (Mackay 
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1931). Another important observation was that the interior of the broken seal was often a 

different color than the exterior, leading him to the conclusion that this was an important 

reason for firing. These observations represent the earliest discussion of Harappan seal 

production, and Mackay followed upon this pioneering study in several additional 

publications (Mackay 1938; 1943). His influential studies paved the way for future 

researchers focusing on similar problems. 

M. S. Vats published his monograph on excavations at Harappa in 1940. Like 

Mackay, Vats was also concerned with the descriptive characteristics of seals, in this case 

those recovered from Harappa. While Vats was not specifically interested in the production 

of these goods, he did discuss some important characteristics of the seals from Harappa. For 

example, he cited several examples of seals from Harappa that appear to have been 

engraved before they were finished, because the boss was not fully carved (Vats 1940). He 

also presented a typology of 39 different classes of seals and sealings from Harappa, made 

of steatite, terracotta, and faience. Of particular importance in his discussion of seals from 

Harappa are the miniature seals or amulets.  Again Vats is not specifically concerned with 

production here, and he incorrectly believed that they were predecessors to the larger square 

stamp seals. Regardless, this is the earliest description of these important artifacts and he did 

identify the duplicate inscriptions present on some of these small seals (Vats 1940). The rest 

of his chapter on seals was dedicated to describing the animal motifs and tabulating all of 

the finds from Harappa. Following Vats and Mackay other researchers would pursue 

detailed investigations of seal production at other sites. 

S. R. Rao, the principal excavator of Lothal, had a keen interest in the Harappan 

writing system and the seals recovered at the site. Rao discussed the nature of the seals at 

Lothal in a descriptive manner, much like his predecessors. He identified three different 

kinds of raw materials used to make seals, and seven different types recovered at Lothal 

(Rao 1985). He then went on to describe the process of producing the seals, following the 

work of Mackay. The seals would have been first sawed into blanks using copper tools such 

as saws and wires, depending on the raw material being used (Rao 1985). At Lothal the boss 

was fully prepared before the obverse of the seal was engraved, and bronze drills would 
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have been used to bore the hole through the boss. Drilling was conducted bi-directionally 

and into the body of the steatite to reduce the chances of fracture and ensure that it could 

still be used after the boss did break (Rao 1985). The seals at Lothal were engraved with a 

variety of tools, again depending on the parent material. Some of these included chert, ivory 

and bone, shell, copper, and bronze (Rao 1985). Purportedly some of these were recovered 

at the site although direct associations with seal production are not evident.  

Curiously, he refuted Mackay’s earlier claim that the seals were engraved with a 

burin, arguing that this technique of lithic production was not practiced in the Indus 

Civilisation (Rao 1985). Through an examination of unfinished seals at the site Rao also 

offered further insights into the chaine operatoire of seal production at Lothal. Sometimes 

the script would have been carved first, and in other cases the animal motif would have 

preceded the inscriptions. In concluding he discussed the coating applied to the seals, 

echoing the previous research of Mackay (Rao 1985). His consideration of seal production 

at Lothal was important because it addressed local production and attempted to highlight 

differences in seal manufacturing at the site. Following this early work it would be left to 

the next generation of researchers to build upon these studies.  

Recently Dr. J. M. Kenoyer, co-director of the Harappa Archaeological Research 

Project (HARP) has made further advances into our understanding of Harappan seal 

production. Since 1986 the HARP team has excavated and analyzed numerous objects from 

the Harappa, including a number of seals, incised, and molded tablets. The discovery of a 

faience workshop in Trench 54 on the western edge of Mound E in 2001 was of particular 

importance because it represents the first stratigraphically excavated feature of its kind. 

Horizontal and stratigraphic excavations indicate that the workshop area may have been 

located in a courtyard enclosed by four walls, suggesting that production may have been 

regulated, although ongoing explorations have revealed new data that may alter our 

understanding of the layout of this important facility (Kenoyer 2007, personal 

communication). These investigations indicate that both steatite and faience were being 

crafted in this area, and that the people working there made different types of objects 

(Kenoyer 2003, 2004, 2005a). Among the different types of objects produced here were 



GREGG M. JAMISON 

12    Pakistan Heritage 4 (2012) 

incised steatite and molded faience tablets, and for the first time archaeologists have been 

able to reconstruct these processes. 

The production of molded faience tablets was an extremely complex process. Faience 

production was highly sophisticated in the Indus Valley, and recent studies indicate that 

Harappan faience was stronger and technologically superior to that of ancient Egypt and 

Mesopotamia (Kenoyer 2003, 2005a). In order to make faience tablets artisans first sawed 

pieces of steatite into tiny blocks and then engraved characters of the Indus script into them. 

These pieces served as molds that were used to make the faience tablets, which were then 

fired in coarse-tempered ceramic canisters that could withstand high temperatures (Kenoyer 

2003, 2005a).  Based on Kenoyer’s reconstruction, the tablets were placed inside the terra 

cotta containers, forming a miniature kiln, which was then placed in an open fire. To ensure 

that the faience didn’t melt into the walls of these canisters, the interior was coated with a 

powder consisting of bone and ground steatite (Kenoyer 2003, 2005a).  

Further studies of materials recovered from this workshop have yielded additional 

information regarding seal production at Harappa. SEM analyses have yielded evidence that 

at least some of these tablets were likely engraved with copper tools (Kenoyer 2003, 2005a, 

personal communication). Equally important was the discovery of 22 three-sided steatite 

tablets engraved with the same sets of inscriptions on all three faces. Although the tablets 

were inscribed with the same characters, they were clearly engraved by different hands and 

different sets of tools. More important is the fact that some of the styles of writing are 

distinctive, indicating idiosyncratic carving styles of individual craftsmen (Kenoyer 2003, 

2005a, personal communication). The implications are that within this workshop there were 

probably at least three different people engraving these tablets, represented by three distinct 

carving styles. This, in concert with the discovery of other types of steatite and faience 

goods within the workshop, strongly indicates that multiple individuals were employed there 

and that they were producing more than one type of finished good (Kenoyer 2003, 2004, 

2005a, personal communication). 

These recent studies represent the most comprehensive analyses of Harappan seal 

production to date. The combination of stratigraphically controlled excavations and 
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powerful analytical techniques such as SEM has yielded important information about where 

seals were being manufactured and the organization of production in specific workshops. 

Furthermore, detailed experimental studies focusing on replicating materials recovered in 

this workshop have allowed Kenoyer to reconstruct the chaine operatoire of seal production 

within a specified context at Harappa. This research attempts to build upon these studies 

through an examination of pyrotechnological aspects of seal making and production using 

different tools. 

Methods 

The first step this study was to acquire the necessary raw materials and tools to fashion the 

replica seals. Dr. Randall Law graciously provided me with one steatite nodule that he 

procured during previous fieldwork in Pakistan. The nodule was derived from the Daradar 

valley, located in the Kurram Agency of the Northwestern Frontier Province, coded by Dr. 

Law as PD-7 (Fig. 3).  Instrumental Neutron Activation Analysis (INAA) conducted by Dr. 

Law as part of his dissertation thesis has indicated that steatite from this source was used by 

the Harappans, as evidenced by its presence in the unfired steatite assemblage from the site 

of Harappa. 

Tools for crafting the replica seals were acquired from Dr. J. M. Kenoyer or 

produced by the author. The tools used in this study included a small, modern steel-bladed 

hacksaw with blade measuring 0.8 cm in thickness, a modern steel-tipped Xacto knife, a 

cold hammered copper rod sharpened to create an engraving point, a chert flake retouched 

to create an engraving point fashioned by the author, a modern fired red clay brick used in 

place of a Harappan fired brick, a small whetstone, and a ¼” thick piece of plywood. The 

steel-tipped Xacto knife was chosen in lieu of a bronze tool because I was unable to forge or 

acquire one for this study, used in order to evaluate the effectiveness of a harder carving 

tool. Copper and chert tools were selected to approximate the uses of pure copper and chert 

engraving tools that may have been used by the Harappans. The brick, whetstone, and 

plywood were used as grinding and polishing tools. Based on discussions with Kenoyer, I 

chose to use three different grades of grinding and polishing materials. A modern fired brick 

was chosen to approximate a coarse, rough grinding surface, and a commercial waterstone 
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grinding stone (4000 grit grade) was used for smoother, finer grinding.  The plywood was 

used for final polishing of the samples, following earlier studies highlighting the use of 

wooden wheels for polishing stone beads in modern Khambhat, India (Kenoyer et al. 1991). 

After acquiring the raw materials and necessary tools the experiments were undertaken in 

the Laboratory for Experimental Archaeology, University of Wisconsin, Madison. 

 

Figure 3. Source Location for PD-7 Steatite Samples (after Law 2008). 

The first step in seal replication was to saw the nodule into blanks using the hacksaw. 

The nodule was cut from the top and bottom in order to detach a blank without cracking. Six 

blanks and four larger pieces of debitage were recovered and included in the firing 

experiments, which will be documented below. The sawn blanks were first ground on the 
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flat surface of the fired brick to shape them into flat rectangular blanks. A second stage of 

grinding was done on the fine-grained whetstone to create a smooth surface suitable for 

incising. Finally, the samples were polished using the smooth surface of a ¼” thick piece of 

plywood. This process smoothed the samples and removed most of the traces of sawing 

from the surfaces of the rectangular blanks. 

Next the replica seals were engraved with several common characters of the Indus 

script. Three different tools were used to engrave the inscriptions, in order to analyze the 

impressions created by them using Scanning Electron Microscopy (SEM). Three of the 

samples were engraved with a replica Harappan style copper engraving tool, two with the 

steel-tipped Xacto knife, and one with the small retouched chert flake engraver. After 

carving, the samples were polished again in preparation for firing and metric and descriptive 

data for each were recorded, including maximum length, width, thickness, weight, and 

color. Color designations were assigned using a Munsell Rock Color Chart. Simple scratch 

tests were then conducted in order to determine the hardness of the samples before firing. 

Firing was conducted in a Lindberg Muffle Furnace in the Laboratory for 

Archaeological Chemistry, Department of Anthropology, University of Wisconsin, under 

the direction of Drs. T. D. Price and J. H. Burton. All six of the replica seals, as well as the 

four larger pieces of unmodified debitage, were fired at a temperature of 1100 Celsius. 

Static firing experiments were conducted in which the samples were placed in the furnace 

when the targeted temperature had been reached. The replica seals were fired at various 

times ranging from one minute to one hour in order to observe the changes in color and 

hardness caused by heating at different time intervals. After firing the samples were 

carefully weighed and measured again, and changes in color and hardness were documented 

using the Munsell chart and additional scratch tests (Fig. 4; Table 3). 
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Figure 4.  PD-7 Steatite Samples Before and After Firing. 

Following this the samples were sawn again to expose interior sections of the steatite 

body in order to evaluate the depth of firing. Immediately it became clear that the samples 

had become much harder as a result of the firing process. It was extremely difficult to cut 

the fired steatite with a regular hardened steel hacksaw and several of the samples broke as a 

result of this process. Two samples were split open by hammering on a steel anvil in order 

to create the sections. The exposed sections were scanned and photographed and the firing 

depth was calculated using a digital calipers. During this process the inscriptions were not 

damaged to ensure that I could make impressions for analysis using SEM. The SEM 

analysis was conducted in the Department of Animal Sciences at the University of 

Wisconsin using an Hitachi S-570 machine, under the supervision of and with the assistance 

of Dr. J. M. Kenoyer. The SEM analysis concluded the experiments conducted in this 

research. 
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Table 3. Descriptive Statistics for PD-7 Steatite Samples before and after Firing. 

Sample 1 2 3 4 5 6 7 8 9 10 

Firing 
Time 
(min.) 

5 10 20 30 45 60 60 20 5 1 

carving 
techniqu
e 

coppe
r 

coppe
r 

Xacto chert Xacto copper n/a n/a n/a n/a 

Max. L 
(mm)  

14.18  17.41  14.0  15.78  16.33  11.3  18.16  16.66  15.52  18.33  

Max W 
(mm) 

8.47 9.19 9.45 9.79 8.13 10.46 14.46 13.54 15.63 17.55 

Max. 
thicknes
s (mm) 

4.81 4.78 5.26 8.54 6.62 8.48 15.2 16.71 13.48 12.25 

Volume 
(pre-
fire) 

577.7 
764.7
9 

695.9 
1319.3
1 

878.8
9 

1002.3
2 

3991.4
2 

3769.3
8 

3269.9
5 

3940.7
2 

Volume 
(postfire
) 

577.0
2 

762.7
9 

695.6
6 

1313.7
3 

889.4
4 

991.29 
3950.0
8 

3750.2
7 

3227.3
2 

3933.2
1 

% 
change 

-.001 -.002 
-
.0003 

-.004 -.012 -.011 -.01 -.005 -.013 -.002 

Weight 
g (pre-
fire) 

1.292
9 

1.657
9 

1.717 1.7831 
2.198
7 

2.3753 5.5614 3.1479 4.6775 3.7382 

Weight 
g 
(postfire
) 

1.233
7 

1.567
7 

1.626
4 

1.6904 
2.089
9 

2.1872 5.1026 2.9948 3.594 3.3212 

% 
change 

-.048 -.054 -.053 -.052 -.049 -.08 -.082 -.049 
-
.02316 

-.1234 

Munsell 
(prefire) 

N6 N6 N6 N6 N6 N6 N6 N6 N6 N6 

Munsell 
(postfire
) 

N9 N9 N9 N9 N9 

N9 
w/trace 
5YR8/
4 

N9 N9 
N9 w/ 
5YR8/
4 

N9 w/ 
10R6/6 
& 
5YR8/
4 

Hardness 
(prefire) 

2 2 2 2 2 2 2 2 2 2 

Hardness 
(postfire
) 

6 6 6 6 6 6 6 6 6 5 

Firing 
Depth 
(mm) 

4.81 4.78 5.26 8.54 6.62 8.48 15.2 16.71 13.48 12.25 
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Results 

The results of this study will be discussed in two sections, the first describing the color 

changes associated with firing and the second concerning the SEM analysis. Before 

proceeding, however, it will be useful to briefly discuss the basic descriptive statistics of the 

sample (Table 3). First, it is clear that all of the samples underwent marked changes in 

volume and weight as a result of the firing process. The changes in total volume were minor 

and may be attributed to recording error, shrinking, or cracking as a result of firing. The 

latter may be the most plausible explanation, as cracks were visible in every sample after 

firing. Conversely, the weight of each sample did change significantly, in each case it was 

reduced as a result of the firing process. This is not surprising, rather it is expected and is 

related to the decomposition of talc into enstatite as a result of heating (Santos and Yada 

1988). As talc decomposes into enstatite water evaporates, and this water loss likely 

accounts for the weight changes observed here.  In 8 of 10 samples the weight loss is around 

5% (mean 5.8%), while in the last 2 samples the weight loss is considerably greater, 23.16 

and 12.34 % respectively. This higher weight loss is probably due to the presence of 

powdered mineral inclusions in the steatite that were observed in the bottom of the crucibles 

after firing. This powder was collected and weighed with the fired samples but it was not 

possible to recover all of it from the crucibles. 

Another important result worth mentioning here is that all of the samples became 

considerably harder as a result of the firing process, regardless of firing time. This is 

significant because one of the major advantages of heating steatite is that it becomes much 

harder, and therefore more durable and tenacious. As stated above, talc, the primary mineral 

in steatite, will decompose into enstatite with the application of heat. While talc has a 

hardness of 1 on Moh’s scale, enstatite generally registers between 5 and 6 (Deer et al. 

1992). The fact that all but one of the fired samples required a piece of chert to scratch them 

indicates that the hardening of this particular steatite through firing happens very quickly at 

temperatures of at least 1100 Celsius. This will be discussed in greater detail in the next 

section. 
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Color Change and Firing Depth 

One of the most important results of this study is associated with color change and firing 

depth. It is clear that specific types of steatite, in particular from the Daradar Valley, 

Kurram Agency, northern Pakistan, one that was purportedly utilized by the Harappans, will 

fire white when heated to 1100 Celsius. Of the ten samples in this study, all fired white 

when heated at this temperature. Moreover, not only did the exterior surfaces of the 10 

samples fire white, upon exposing the interior sections of the samples they were found to 

have fired white all the way through, with the exception of minor mineral staining that was 

present in all of the samples (Fig. 4). One of the goals of this research was to document the 

depth of the color change, but this exercise was rendered meaningless upon discovering that 

they had fired white all the way through. It had been hypothesized that firing depth would be 

related to heating time, that samples fired longer would have greater firing depths. In this 

respect the samples did not respond to the firing process in the way that had been expected. 

This indicates that certain steatite sources will whiten in a very short period of time 

when fired at high enough temperatures. Specifically, the data demonstrate that with this 

particular type of steatite the transformation in color and hardness can be accomplished in as 

little as 1 minute when fired at 1100 Celsius. Previous X-Ray Diffraction analyses of fired 

steatite artifacts from the sites of Mehrgarh and Harappa have yielded phases of the 

minerals enstatite and cristobalite, which occur as a result of the decomposition of talc, both 

of which can develop at temperatures of 1100 Celsius (de Saizieu and Bouquillon 1994). 

While the firing technique employed here likely does not adequately replicate Harappan 

practices, these previous studies indicate that a temperature of 1100 Celsius may have been 

attained by ancient Harappan craftspeople. It is possible that Harappans may have been able 

to achieve the desired effect of hardened, whitened steatite ornaments and seals by firing for 

a very short period of time at high temperatures, but this hypothesis will require further 

testing before it can be validated. Regardless, it appears that temperature plays a greater role 

than time in changing the color of fired steatite, at least in this experiment. 
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SEM Analysis 

Scanning Electron Microscopy (SEM) analyses were conducted on impressions from three 

of the experimental seals (Fig. 5) and one archaeological seal from the site of Harappa.  

Unfortunately the impression from the archaeological sample was found to have an 

extremely weathered cut surface, rendering comparisons with the experimental impressions 

difficult. The SEM scan of this sample was found to be blurred and unclear, and this 

unexpected and unfortunate result underscores the need for well-preserved archaeological 

seals in order for this type of analysis to be fruitful. However, SEM on the experimental 

materials was successful, and the data was compared with previously conducted SEM 

results from additional seals from the site of Harappa. 

 

Figure 5. SEM Scans of Replica Harappan Tablets. 

Sample PD-7.4 was the first experimental sample to be analyzed. It was inscribed 

with a small chert flake engraver. Two of the inscribed characters were analyzed, and each 

was examined at 20, 50, 100, and 300x power magnification. The results of this analysis 

indicate that carving with a chert tool creates a very distinct cut surface (Fig. 6). The edges 

of this surface are sharp and clearly demarcated, easily distinguished from the unaffected 

steatite surface at the edge of the incision. The body of the engraved surface is rough and 

has clearly visible parallel striations running horizontally along the axis of the incision. 

These striations were likely caused by the uneven surface of the engraving tool and suggest 

that carving with chert tools produces clear signatures that can be easily seen using SEM. 
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The similarity between the two impressions made from the inscribed characters on this 

sample also indicates that they were carved with the same tool. 

 

Figure 6.  SEM Scan of Sample PD-7.4 at 50x 
Magnification. 

 

Figure 7.  SEM Scan of PD-7.5 at 50x 
Magnification. 

The next sample to be analyzed was PD-7.5, carved with a steel-tipped Xacto knife 

blade, used to approximate a hard, sharp cutting tool. Three of the inscribed characters were 

analyzed, under the same magnification as that described for PD-7.4. The impressions of the 

cut surface created with the Xacto knife are also quite distinct (Fig. 7). The edges are sharp 

and clear, the boundary of the inscribed character is clearly visible in the impression 

analyzed under SEM. However the body of the cut surface is quite distinct from that created 

by the chert tool. It is very smooth and has few striations, contrasting with the many 

striations visible in the impression created by the chert tool. This indicates that the surface 

was cut with a sharpened, fine-edged tool. Although Harappans did not have Xacto blades to 

incise their steatite, some of their bronze tools may have been almost as hard and sharp as 

this type of modern tool. Studies by Kenoyer (1984, 1998) have demonstrated that Harappan 

bronze saws had a hardness that was comparable to steel in their cutting ability. The results 

of this study also significant because they demonstrate that different tools create distinct 

impressions that are clearly distinct under SEM. The similarities between the impressions of 
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the two inscribed characters from sample PD-7.5 indicate that they were cut with the same 

tool, similar to the results described above for the samples engraved with chert. 

Sample PD-7.6 was the last experimental sample to be analyzed under SEM. This 

piece was carved with the replica Harappan style copper engraving tool and two of the 

inscribed characters were examined under the same magnification levels as the others. The 

copper tool also creates a distinct impression; one easily distinguished from the other two 

(Fig. 8). Unlike the other two tools the edges created with this tool are rough and blurred. 

As opposed to the sharp, well-defined boundaries created with the steel and chert tools, 

those made with the softer copper tool are cracked, rounded, and irregular. The body of the 

cut surface is not as rough as the one created with the chert tool or as smooth as that 

engraved with the Xacto knife. The parallel striations visible near the edge of the cut surface 

are the result of multiple incisions with the tool during the engraving process. They are 

indicative of a specific carving style that was employed and are visible on both of the 

inscribed surfaces. The rough, rounded edges of the engraved surfaces of this sample 

indicate that it was carved with a tool less sharp and hard than the other two.  Part of this 

likely relates to the fact that copper is a softer material than chert and steel, but the pattern 

may also be explained by the comparative dullness of the tool.  As with the other samples, 

the similarity between the two cut-marks analyzed suggests that they were carved with the 

same tool.  

 

Figure 8. SEM Scan of PD7.6 at 50x Magnification. 
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The results of this preliminary SEM analysis indicate that different engraving tools 

will create distinct cut surfaces that can be identified using SEM. These findings support 

conclusions drawn in earlier research (Kenoyer 2003, 2005a). Whereas chert and the Xacto 

knife created sharp and clearly defined edges, the comparatively dull copper tool created 

rough, rounded edges that are distinct from the others. The highly sharpened and fine-edged 

harder Xacto knife created a smooth cut surface, and the uneven cutting edge of the chert 

tool produced a series of clearly visible parallel striations. At this point it will be useful 

compare these results with a few archaeological samples. 

The three impressions depicted below (Fig. 9) were taken from incised steatite tablets 

recovered at Harappa from a single excavation unit, lot 8040, Trench 11, on Mound E. They 

were recovered during the 1997 field season and can be used for comparative SEM 

analyses. They bear the same inscriptions and the impressions created by them have similar 

cut-marks. Although the impressions of the inscribed characters are weathered, all three of 

the samples have cut marks with rough, rounded edges and rough surfaces. The two cut 

marks from H97-3319 have rough, rounded edges and bear similar parallel striations on the 

impacted surfaces, indicating that they were engraved with the same tool. Previous studies 

suggest that these tablets were engraved with a copper tool (Kenoyer 2003, 2005a). PD-7.6 

was engraved with a replica Harappan style copper tool and the similarities between 

impressions from this sample and the archaeological materials (Fig. 10) provides further 

support for the interpretation that they may have been carved with a copper tool. 

 

Figure 9. SEM Scans of seals recovered at Harappa (Courtesy of J. M. Kenoyer). 
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Before concluding it will be useful to highlight another archaeological example (Fig. 

11). This impression was also created from a seal recovered at Harappa. It has a great level 

of detail visible in the impression made from the cut marks. Edges are sharp and well 

defined, suggesting they may have been carved with sharp, finely pointed tools made of 

durable materials. Further, the unicorn seal appears to have been made with multiple tools, 

the cut marks visible on the body are distinct from those created by engraving the 

characters. This may represent a distinct carving style practiced at Harappa. It also 

underscores the level of detail necessary in order to analyze seal carving traditions using this 

technique. Understanding carving techniques may help identify workshop styles and 

traditions, which will ultimately help us understand the nature and organization of seal 

production. 

Figure 10. SEM Scans of H97_3320 & PD7.6 Figure 11.  SEM Scan of 

Harappan Unicorn Seal 

(Courtesy of HARP & Dr. J. M. 

Kenoyer). 

Discussion 

The results of this study provide preliminary insights into carving and firing aspects of 

Harappan steatite seal production. It is clear from the firing experiments that the 

transformation in color and hardness associated with the thermal alteration of steatite do not 

take long when fired at high temperatures. Previous research (de Saizieu and Bouquillon 
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1997; Law 2005, 2008; Mackay 1938) suggests that the Harappans and their predecessors 

were firing most of their steatite objects white. At temperatures of 1100 Celsius, this 

transformation takes place in as little as one minute with specific types of steatite. While it is 

not possible to know whether or not the Harappans were firing their steatite at temperatures 

this high, previous X-Ray Diffraction (XRD) analyses (de Saizieu and Bouquillon 1994, 

1997) of beads from Mehrgarh and Harappa have revealed phases of enstatite and 

cristobalite, both of which can be well-developed in steatite that has been fired to 1100 

Celsius. The presence of these two mineral phases in steatite artifacts from Harappa and 

Mehrgarh indicates that they may have been fired at high temperatures as well. Conversely, 

it is also possible that enstatite and cristobalite may have developed as a result of firing 

steatite at lower temperatures for longer periods of time. This hypothesis will require further 

testing, and future experiments using X-Ray Diffraction (XRD) analyses will focus on the 

mineralogical changes associated with firing steatite at varying temperatures and times. 

These studies will also be conducted in order to examine color and hardness changes 

associated with heating steatite in dynamic environments that will replicate Harappan firing 

techniques. Nonetheless, this research builds on earlier studies and supports the conclusion 

that changes in the color and hardness of steatite through firing can be easily observed in 

experimental studies. 

Scanning Electron Microscopy (SEM) analyses also support previous research and 

indicate that this is a useful technique for identifying differences in the engraved surfaces of 

steatite created using different tools. Each of the three tools used to carve the experimental 

seals produced cut surfaces that were clearly distinct using SEM. Comparisons between the 

experimental samples and archaeological samples from the site of Harappa have 

demonstrated clear similarities between the impressions of materials carved with a copper 

tool. This suggests that some seals may have been carved using copper implements, 

supporting the conclusions drawn in previous studies (Kenoyer 2003, 2005a). Ongoing 

research is directed towards generating an expanded sample set in order to determine if the 

tools create similar engraved surfaces on multiple replica seals. Additional tools will be 

fashioned and used to identify further similarities and differences created through engraving 
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steatite. These will then be used for comparative studies with archaeological seals from 

Harappa and if possible other sites. Future research will undoubtedly provide further 

insights into these important aspects of Harappan seal production. 

Conclusion 

The Integration Era of the Harappan Phase (2600-1900 BC) witnessed the floresence of 

many distinct and important craft traditions that characterize the Indus Valley Civilisation 

(Kenoyer 1998). Incised steatite seals were among the most important artifacts produced by 

Harappan craftspeople, used by ruling elites as symbols of wealth and power to legitimize 

their authority and reinforce the social order (Kenoyer 2000). Because of the significance of 

these objects in the Indus Civilisation, this research has focused on two aspects of Harappan 

seal production, firing and carving techniques. A sample of replica steatite tablets were 

subjected to firing experiments and SEM analysis in order to gain further insights into how 

these processes may have been executed during Harappan times. The results of this study 

suggest that certain types of steatite will harden and whiten in as little as one minute when 

fired at temperatures of 1100 Celsius.  This study also supports earlier research that has 

highlighted the utility of SEM as a technique for examining the differences in cut surfaces 

created using different engraving tools. The data indicates that different tools create 

impressions that can easily be seen under SEM. Comparisons with archaeological samples 

suggest that some Harappan seals may have been engraved using copper tools. Further 

research with more samples, both experimental and archaeological, as well as dynamic 

firing environments that will attempt to replicate Harappan techniques more accurately, will 

provide additional insights into these important aspects of Harappan seal production. 

Continued research will increase our understanding of the technological processes involved 

in seal production and contribute to the substantial and significant body of existing 

knowledge regarding ancient Harappan craft production. 
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Archaeology in Chitral, Khyber Pakhtunkhwa, Pakistan. 

Placing New Results in Context. 

 

A. SAMAD, M. ZAHIR, P. NEWSON, D. HAMILTON, I. ALI, I. SHAH AND R. YOUNG 

 

Abstract 

The valley of Chitral is located in the Hindu Kush mountain range, in the very north west 

of Pakistan.  It is generally characterised as a very remote area, and archaeological work 

here to date has been sporadic and largely unsystematic.  However, a recent joint 

Pakistani-British project has carried out two seasons of archaeological survey in order to 

begin to build up an outline chronology and understanding of the prehistory and history 

of Chitral, and the role it has played in some of the key cultural developments of 

northern South Asia, such as the impact of the Achaemenid Empire at its borders, the 

spread of Buddhism, and the form of early Islam.  This paper presents the results of this 

new work, and places it within a wider regional context of social, political, and 

ideological events.   

 

Keywords 

Chitral; northern Pakistan; transect survey; chronology; cultural contact 

 

Introduction 

The district of Chitral lies in the far north-west of Pakistan, in what is now Khyber 

Pakhtunkhwa Province (formerly the North West Frontier Province).  Archaeological 
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and historical understandings of this area are very limited, and even today, myth tends to 

play an equal role with fact in providing the basis for a narrative of historical events and 

past human activity here.  In 2009 a joint project began between Hazara University, 

Pakistan, Abdul Wali Khan University, Pakistan, and the University of Leicester, UK, 

funded by the British Council INSPIRE programme, intended to systematically 

investigate the archaeology of Chitral.  The main aim of this project was to identify 

archaeological sites representative of a range of periods, types, and functions in order to 

begin to construct a relative chronology and understand the broad character of human 

settlement and activity in this remote mountain valley.  This was achieved through 

transect survey, with survey locations placed in different areas of the district in terms of 

elevation, modern settlement, topography and ground cover.  A further aim of the project 

was to begin to explore local attitudes to heritage and archaeology, and think about the 

roles local people might want to play in the development and preservation of cultural 

resources and the results of our heritage survey will be presented and discussed 

elsewhere.  
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Figure 1. Chitral location map (Map by M. Zahir). 

The aims of this paper are to present the results of the first two field seasons of 

this project (2009-10, 2010-11) and to place them within a wider understanding of 

Chitral archaeology and history.  We believe that this is important because the results of 

the field survey provide our first systematically derived view of past settlement and 

human activity in this area.  We also would like our project to offer encouragement to 

archaeologists within and outside Pakistan whose fieldwork has been curtailed by 

security issues over the last few years.  Although Chitral has always been regarded as a 

very peaceful and safe place for foreign travellers and archaeologists alike, the recent 

security issues affecting much of Pakistan forced us to re-think both our training and our 

field strategies.  We believe that the resulting compromises have gone a long way to 

achieving our original project aims: training in new survey methodologies and 
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equipment has been carried out, and data has been collected which is expanding our 

knowledge of Chitral in the past. 

Geographical setting 

Many parts of Pakistan are described as remote and challenging in terms of the natural 

environment, and Chitral is certainly one such areas.  Chitral is located in the very north-

west of the modern nation state of Pakistan, with the Afghan provinces of Badakhshan to 

the west, and the Wakhan corridor to the north, Gilgit-Baltistan province (formerly the 

Northern Areas) to the east, and the valleys of Swat and Dir to the south and south east.  

Situated in the foothills of the Hindu Kush, Chitral is defined by mountains and rivers; it 

is very close to the junction of the Hindu Kush and Pamir ranges, and the highest peak in 

the region is Tirich Mir at 7,620m (Dichter 1967: 26; Haserodt 1996: 3).  Figure 1 shows 

the main towns, rivers and passes of Chitral. Chitral’s mountainous nature has given rise 

to great physical extremes: there are over 40 peaks of 6,000m or more, alongside river 

valleys which plunge 900m below the level of the main settlements through steep ravines 

(Dichter 1967: 42; Haserodt 1996: 4; Israr-ud-Din 1996: 19) (see Fig 2). 

There are four main passes linking Chitral with Afghanistan and the rest of 

Pakistan.  In the far north, the Baroghil pass (3,810m) connects Chitral with the Wakhan 

Corridor and the Pamir or roof of the world’ plateau beyond.  In this area where 

Afghanistan, Tajikistan and Pakistan meet, there is “a characteristic type of terrain 

known as ‘Pamir’ which means an upland grazing ground … but because it occurs at 

unusually high elevations, offers only the scantiest forage to the area’s local nomadic 

people, the Wakhi.   Not only does this region lack a suitable vegetation cover, but 

except for some protected valley locations it is devoid of trees as well” (Dichter 1967: 

27).  The Shandur or Hindu Raj range forms the natural barrier between Chitral and 

Gilgit to the east, and the two areas are linked by the Shandur pass at 3,374m.  The 

Dorah Pass (4,300m) provides the main access between Chitral and Badakhshan, and 

when other passes are closed in winter, it is sometimes possible to travel to the south via 

the Dorah Pass and through Afghanistan (Dichter 1967: 28).  The Lowari pass (3,118m) 

links lower Chitral with upper Dir, and is one of the main access routes between Chitral 



ARCHAEOLOGY IN CHITRAL, KHYBER PAKHTUNKHWA, PAKISTAN 

37 

 

and the rest of Pakistan, particularly the city of Peshawar and beyond, although it is 

closed due to heavy snowfall between October and June.  The Government of Pakistan 

has been involved in the construction of a tunnel under the Lowari Pass to link Chitral 

with the rest of the province since the late 1960s (Dichter 1967: 47), and although not 

officially complete or open, the tunnel is used during winter.   

 

Figure 2 Chitral valley (Photograph: R. Young). 

Rivers are very influential in terms of modern settlement and agriculture in 

Chitral and the main river system changes name according to location.  It is the Yarkhun 

(or Yarkand) in the north, becoming the Mastuj as it flows south; it is the Chitral as it 

reaches the main valley and Chitral town, and when it enters Afghanistan it becomes the 

Kunar.  The Chitral River plain below Mastuj is between 1.6-4km wide, though 

frequently much narrower, and although the significant cultivable areas around the river 

lowlands comprise some 160km, they are not found in a single unbroken stretch but are 

segmented by defiles and narrows (Dichter 1967: 29; Israr-ud-Din 1996).  A key feature 



A. SAMAD, M. ZAHIR, P. NEWSON, D. HAMILTON, I. ALI, I. SHAH AND R. YOUNG 

38    Pakistan Heritage 4 (2012) 

 

of cultivation in Chitral is the fan-shaped areas of soil deposited by rivers and streams 

running from the mountains down to the main river.  These fans are largely the result of 

frequent mud and rock slides, and modern settlement and agriculture is linked closely to 

them, although flooding, erosion and mudslides often place the villages and farm lands in 

great danger (Dichter 1967: 29; Haserodt 1996: 5; Israr-ud-Din 1996: 19).   

In terms of linear distances, Chitral is relatively close to the source of two major 

rivers; the Indus and the Oxus, both of which have been very important in the emergence 

of complex, urban societies in the past.  In terms of terrain, these rivers are much less 

accessible, with the Indus rising in the Himalayas to the east, and the Oxus in the Pamirs 

to the north.  It has been argued that it was rivers rather than mountains that formed 

major boundaries in the past, and that it was the Indus, particularly where it joined the 

Kabul River at Attock, that formed the main barrier between central and south Asia, 

rather than the major mountain ranges (Dichter 1967: 104).  In order to explore this idea 

of mountains as barriers or links, and the contact and connections between different 

regions in this very mountainous area further, part of our final field season will be spent 

surveying the main passes in and out of Chitral.  

From both a  physical and cultural point of view, Dichter believes that Chitral is 

more akin to Central Asia along with Gilgit, Badakhshan, and Wakhan, but included it in 

his geographical study of the North West Frontier “based on the conviction that both 

historically and ethnically the state has had far closer ties with the lowlands to the south 

(including a definite affiliation to ‘Pathanism’), in spite of its close proximity to the 

Central Asian highlands” (1967: 40) and also because administratively, it has been part 

of North West Frontier for some time.  This analysis is interesting because it signals 

Chitral’s somewhat liminal status and position: it is very much part of the mountains of 

the Hindu Kush and beyond northwards, yet at the same time it has strong ties with 

regions to the south and east.  In terms of geography, Chitral can be seen as an isolated, 

almost self-contained unit, yet it is also located very close to some of the major 

communication and trade axes of this area, and is linked by important passes to 

neighbouring areas.  We believe that archaeology can make an important contribution to 

understanding Chitral’s position in South and Central Asia – although today it is one of 
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the most isolated areas in Pakistan, it is important to avoid an essentialising stance which 

automatically projects this into the past.   

With a total population of c. 350,000 (in 2003), Chitral is home to two main 

ethnic groups: the Kho and the Kalasha (Haserodt 1996: 6; Marsden 2005: 14).  The 

majority Kho speak Khowar (an Indo-European language), and practice both Sunni 

(c.70%) and Shi’a Ismaili (c.30%) Islam.  The Kho are described as very culturally (and 

linguistically) different to Pukhtuns living in the rest of the Frontier regions and 

Afghanistan (Marsden 2005: 14), although an increasing number of Pukhtuns are settling 

in Chitral.  The Kalasha are distinguished largely on the basis of religion, being the 

largest non-Muslim group in the Hindu Kush, and speak Kalasha (also an Indo-European 

language).  Today there are around 3,000 Kalasha settled in three valleys (Rumbur, Birir 

and Bumburet) to the south of Chitral town (Capacardo 1996: 249).  Formerly, a much 

larger group of ‘Kafirs’ or non-believers were spread throughout Badakhshan and 

Nuristan as well as northwestern Pakistan (Biddulph 1995 [1880]: 127; Capacardo 1996: 

247-8). The Kalasha have a distinctive ideology and material culture which has been 

studied at length by anthropologists and ethnographers (e.g. Lievre 1996; Parkes 1996, 

1987; Young et al. 2000), but it is not our intention to focus on the Kalasha in this paper.  

We will consider them specifically in terms of archaeological and heritage issues in our 

planned monograph, but we want to use this paper to explore Chitral as an entity which 

happens to include Kalasha, as well as other ethnic and religious populations. In addition 

to Kho and Kalasha there are small numbers of semi-nomadic Muslim Gujar herders and 

in the far north of the region are semi-nomadic Wakhi speakers who keep yaks and cows 

(Marsden 2005: 13-15).   

Historical and archaeological context of Chitral 

Absolute historical and archaeological knowledge of Chitral is very limited, especially 

when compared to regions to the south such as Swat and the Valley of Peshawar, where 

there have been relatively extensive archaeological explorations (e.g. Coningham and Ali 

2007; Stacul 1987; Wheeler 1962), and much is known through the analysis of historical 

and protohistorical accounts (e.g. Caroe 1958; Legge 1965; Stein 1929; Xuanzang 1996; 
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Young 2009a), as well as other sources such as art historical analysis (e.g. Filigenzi 

2005; Marshall 1960; Swati 1997; Zwalf 1996).  In this section we offer a brief summary 

of key events and material known from areas surrounding Chitral in order to indicate the 

sorts of cultural developments that were likely to have had an impact on Chitral itself.  

This is followed by a summary of the findings of various archaeological field work that 

has been carried out in Chitral, most of which has occurred since the late 1990s.     

The Harappan or Indus Civilisation spread over a great area, and its influence 

reached as far as north-eastern Afghanistan to the plain south of the Oxus where the site 

of Shortugai is located (Allchin and Allchin 1982: 169).  Shortugai was thought to be 

linked to exploitation of lapis lazuli from nearby Badakhshan, and possibly copper 

resources as well, and the site has been interpreted as a trade outpost or trade colony 

beyond the frontiers of the Indus Civilisation itself (Allchin and Allchin 1982: 186-7; 

Kenoyer 1998: 96).  Stacul (1978: 150) observed similarities between pottery styles and 

decorations from Indus material and material from contemporary sites in Swat, 

indicating the presence of Indus material culture and influence in areas around Chitral 

itself.  

The next great empire to make its presence felt in this region was that of the 

Achaemenids, which had provinces or satrapies extending from Syria in the west to the 

Indus in the east.  While the existence of eastern provinces such as Bactria and Gandhara 

are well attested in both inscriptions and art historical sources, their absolute boundaries 

are not known (Magee et al. 2005: 713-4).  Chitral may well have been located just 

outside the boundaries of each province, and thus outside the formal area of the 

Achaemenid Empire, but nevertheless its close proximity to both provinces strongly 

suggests that it would have been aware of the Empire and almost certainly subject to 

Achaemenid influence.  This raises interesting archaeological questions, as there is little 

knowledge or understanding of this influence in the east through material culture, and 

there are many questions about the nature of imperialism, control, hegemony and 

colonisation that could be explored through focused archaeological research in the 

northwest of Pakistan (Magee et al. 2005).  Given Chitral’s location right on the very 
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edges of the empire it could provide an exceedingly interesting opportunity to learn 

about the impact of the empire outside its borders.   

Alexander the Great has provided a great deal of scope for historical-geographical 

work by European scholars such as Major-General Sir Alexander Cunningham (the first 

Director General of the Archaeological Survey of India) (1871), Sir Aurel Stein (1929), 

and Sir Mortimer Wheeler (1962).  Local legends and accounts have been used to 

support academic work, and have also derived support in turn from academic studies 

(see Trail 1996 for further discussion of this).  While Alexander the Great undoubtedly 

conquered great swathes of central and south Asia, including areas north of the Oxus and 

east of the Indus, the need to directly link sites and events to the (secondhand) accounts 

of the exploits and movements of the Macedonian army has unhelpfully dominated a 

great deal of early antiquarian and archaeological work in this region at the expense of 

indigenous issues.  Postcolonial theories and approaches certainly need to be brought to 

bear – not simply to oppose or negate the dominance of Alexandrian explanations, but to 

offer different understandings of indigenous developments and make it possible to offer 

multiple (equally valid) readings of the past (e.g. Liebmann 2008; Young 2003). 

Olivieri offers a reading of Curtius and Arrian that has Alexander and his troops 

following the Kunar (ancient Choes) river into Chitral, and then travelling over the 

Lowari Pass and through Dir to reach Swat (1996: 59).  According to M’Crindle’s 

analysis of Arrian, Alexander spent twelve months getting to the Indus from the time he 

separated from Hephaistion and Perdiccas (who used the more southerly route of the 

Kabul River and laid siege to the city of Peukealotis or Charsadda in the Vale of 

Peshawar).  In order to be able to enter Chitral via the Kunar and then cross the Lowari 

Pass to reach Dir, Alexander would have needed to time this segment of his expedition 

very carefully, particularly as he also spent a full month resting his troops once they had 

reached the right bank of the Indus.  M’Crindle cites Holdith’s analysis of Alexander’s 

route, who said that “The recognised road to India from Central Asia was that which 

passed through the plains of Kabul, by the Kabul River, into Laghman or Lamghan, and 

thence by the open Dasht-i-Gumbaz into the lower Kunar.  From the Kunar valley this 

road, even to the time of Baber’s invasion of India (early in the sixteenth century), 
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crossed the comparatively low intervening range into Bajour; thence to the valley of the 

Panj-Kora and Swat, and out into India by the same passes with which we have now 

(after nearly 400 years) found it convenient to enter the same district” (1893: xxx).  This 

interpretation suggests that Alexander may not have travelled as far north as Chitral at 

this time, and the confusion over his route in this particular area has long been 

recognised by scholars (M’Crindle 1893: 61). 

Both the Kalasha and Kho groups have at times claimed some ancestry from 

Alexander and his army (see also our heritage survey results to be published shortly), 

and how much this owes to external speculation and how much is the result of oral 

histories passed down over the course of 2000 years is difficult to determine 

(Elphinstone  1972 [1815]: 387; M’Crindle 1893: xxxii; Trail 1996).  However, we do 

know from both archaeological and historical records that Alexander established 

numerous towns and cities across the former Achaemenid Empire, and in these new 

cities such as Begram (Alexandria of the Caucasus), and Alexandria Nicaea (believed to 

be near the Jhelum River) installed many Greek colonists (Errington and Curtis 2007: 

34-5; Herrmann 2009: 798; M’Crindle 1893: 58).  It is therefore highly likely that there 

were many alliances between the new settlers and local people right across this whole 

region, and that many people in what is now Central Asia, Afghanistan, Pakistan and 

even north western India may owe some portion of their DNA to these Greek military 

colonists. 

In the centuries following Alexander the Great the Bactrian Greeks extended their 

territory over the Hindu Kush and up to the Indus (Sidky 2000: 117).  At the same time, 

Chandragupta Maurya was gathering force and extending the Mauryan Empire, and by c. 

303 B.C. ruled over the whole northern area of India, which in the west extended to 

include the area known as Gandhara – the name for the geographical region being 

derived from the former Achaemenid satrapy (see Young 2009b for a discussion of the 

significance of the name ‘Gandhara’) (Sherwin-White and Kuhrt 1993: 95).  There were 

of course battles for land and control between these two major powers, such as the clash 

between Chandragupta Maurya and Seleucus I in c. 306 B.C. (Sherwin-White and Kuhrt 

1993: 92-3).  Chitral is not explicitly mentioned in such accounts, and it appears from the 
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geographical descriptions of both the Mauryan Empire and the Bactrian Greek Empire, 

to lie just outside their boundaries.  At its height, the Mauryan Empire stretched from 

Gandhara in the west (including the cities of Taxila and Pushkalavati, or Charsadda) 

across the Gangetic basin to the Bay of Bengal in the East, and down into peninsular 

India in the south (Allchin 1995: 208).  The Bactrian Greeks occupied areas such as Aria, 

Arachosia and Paropamisadae which abutted the northwestern limits of the Mauryan 

Empire (Narain 2003: 16-17), thus controlling the area of modern north eastern 

Afghanistan, and down through the Khyber Pass area and across to the Indus.  However, 

Chitral would have been on the border of both the Mauryan and the Bactrian Greek 

sphere of control, and this makes it an especially interesting area in which to carry out 

more focused study in future.  Exploring the material culture of a region right on the 

edge of such competing major political entities could provide fascinating information 

about such issues as identity, ethnicity, ideology and control in border zones.    

In the Mauryan period and later, the form and development of Buddhism in 

Gandhara to the south of Chitral, is relatively well understood through archaeology, art 

history, protohistory and some historical material (Filigenzi 2005; Marshall 1960; Stacul 

1987; Xuanzang 1996; Zwalf 1996).  While the modern definition of Gandhara in the 

Buddhist period is as inexact as it was during the Achaemenid period, it is approximately 

the region surrounding Peshawar and the Kabul River (see e.g. Young 2009a).  The 

Khyber Pass is also known to have been of great importance, not only as key artery for 

trade, communication and movement of people, but also as “the starting point for the 

Buddhist missions to the east along the so-called Silk Road” (Dietz 2007: 49).  During 

the last centuries B.C. and the first centuries A.D. the influence of Gandharan Buddhism 

covered an area from Bamiyan in western Afghanistan, across the Indus to Taxila, and 

up to Gilgit in the northeast (Dietz 2007: 50).  Under both the Mauryans and the Kushans 

Buddhism flourished, and indeed Gandhara has been viewed as the central point from 

which Buddhism spread out to Central and Eastern Asia.  This is supported by the 

presence of Kharosthi inscriptions north of the Hindu Kush in Bactria, Uzbekistan and 

Tajikistan, as Kharosthi the missionary language of Buddhism in this region (Dietz 2007: 

51-2).  The widespread archaeological evidence for Buddhism takes the form of 

inscriptions, monasteries and temples, and elements of portable material culture, 



A. SAMAD, M. ZAHIR, P. NEWSON, D. HAMILTON, I. ALI, I. SHAH AND R. YOUNG 

44    Pakistan Heritage 4 (2012) 

 

although there are still many questions about the dating, development and collapse of 

Buddhist sites across the whole of Gandhara and beyond.  While Chitral is virtually 

circled by areas with a great deal of evidence for Buddhist activity over many centuries, 

little is known about it within the valley beyond observations by Biddulph (1995 [1880]) 

and Stein (1921, 1933) of a possible stupa and rock carvings discussed further below.  

Some further rock carvings have been located within the recent survey, but these need 

considerably more analysis and work in order to begin to assign preliminary dates, 

function and so forth.  Stein expended considerable effort analysing the links between 

the T’ang dynasty of China and Chitral (1921: 28-9).  Drawing on the work of 

Chauvanne on the T’ang annals, Stein suggested that Kao Hsien-chich conquered the 

Tibetans in A.D 747, then occupied Gilgit and Yasin, and as a consequence, maintained 

very close contact with the area now known as Chitral.  Whilst this is supported by 

historical texts and also by local legends noted by Stein, there is very little in the way of 

material culture to elucidate this period of contact and influence by Chinese powers, as 

discussed further below.   

Islam approached Chitral from both the southwest and the southeast.  In A.D. 642 

historical accounts of the battle between Sassanids and Arabs at Nehawand in Iran signal 

the beginning of the spread of Islam into Persia, Afghanistan and Central Asia 

(Ahsanullah 1986: 124).  The Umayyad Caliphs gradually extended power across 

Central Asia, and this central Islamic force was also accompanied by smaller, 

independent powers, including the Ghaznavids, a dynasty founded in Ghazni in what is 

now central Afghanistan in A.D. 962.  Islam was brought directly to Sindh in the early 

8th century (Kennedy 2008: 296), although it had also been slowly introduced into India 

from the 7th century onwards by Arab traders and to “the efforts of these merchant-

missionaries is to be ascribed the formation of the earliest community of Indian 

Mussalmans” (Habibullah 1961: 1).  Thus in terms of Afghanistan and the North West 

Frontier, we know that by the time of the Ghaznavid Empire of 10th-12th centuries the 

regions to the west and south of Chitral would have been nominally Muslim.  Up until 

the 18th century the Mughal Empire extended across what is now Pakistan to Peshawar 

and Kabul, and Marsden (2005: 13) says that although Chitral was never fully part of the 

Mughal Empire, the value placed on high culture, status, politeness, etiquette, and so 
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forth by the people of Chitral owes much to the Central Asian Mughal-Timurid 

influence. 

From the early medieval period different sources provide information about 

dynastic names and the names of some individual leaders, mainly from activities going 

on around Chitral.  Some of these sources conflict and at times even contradict each 

other, but many are also supported by folk tales and legends of the region (Holzwarth 

1996: 120-1).  Islam is understood to have spread through the Hindu Kush and Hindu 

Raj region in the 16th century, and is thought to have probably been Shi’a initially, 

changing to Sunni under the influence of the Uzbek khanate of Balkh (Holzwarth 1996: 

123-4).  However, the degree to which ordinary people adopted and followed their 

ruler’s ideology is not known, and it is only with the advent of the Kator dynasty 

(r.1580s – 1960s) that greater depth is achieved in the historical narrative (Holzwarth 

1996: 123). More is known of Chitral’s later historic rulers, although this remains 

fragmentary and has often been gleaned from indirect sources.  For example, Lindholm 

writes about the Painda Khel lineage of Dir who became powerful in the 17th century; 

this is attributed in part to a desire to challenge, defeat and take wealth from Chitral 

(1996: 111).  Chitral was an independent kingdom with a hereditary monarchy until 

1895, when it became part of the Malakand Agency along with Dir and Swat.  In 

practice, this meant that the rulers paid lip-service to British India, but Chitral was not 

part of the administered territory of the North West Frontier (Schofield 2000: 125).   

The various accounts by European military officers and government officials such 

as Elphinstone (1972 [1815]), Biddulph (1995 [1880]), Younghusband and 

Younghusband (2006 [1895]), and Younghusband (1897), give some information about 

contemporary political and social structures of the recent past which are useful in terms 

of understanding the history (and to some degree the material culture) of the last 200-300 

years or so.  While Elphinstone wrote extensively on the people, places and geography of 

the northwest, neither he nor any of his party travelled beyond Peshawar, and much of 

his work is drawn from the accounts of others – ‘reliable natives’ and comparisons with 

other maps and travellers’ accounts (1972 [1815]: xxxviii).  That the mountainous 

regions beyond Swat and Dir were poorly known is indicated by Elphinstone’s 
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somewhat shaky geography with regard Chitral, which he described as part of a bigger 

country known as Kaushkaur:  “We found that the nearest Kaushkaur was an extensive, 

but mountainous and ill-inhabited country, lying to the west (sic) of Budukhshaun, from 

which it was divided by Beloot Taugh; having Little Tibet on the east, the Pamere on the 

north, and the ridge of Hindoo Coosh (which separates it from the Eusofzyes) on the 

south” (1972 [1815]: 389).   

Kaushkaur was both high and cold, and the inhabitants lived chiefly in tents, 

although a few towns were known.  These people apparently belonged to a nation called 

Cobi whose origins were not known, but there was some suggestion of a resemblance of 

the name to an extensive tract in Chinese Tartary.  These people were Muslims, and 

Kaushkaur was ruled under different petty despotisms, believed to be four in number: 

“That to the west is called Chitraul, and has been sometimes invaded from Budukhshaun, 

though defended by Beloot Taugh and the river of Kaushkaur.  Towards the Eusofzyes is 

Droosh, which was taken by the Afghans of Punjcora.  Another of these principalities is 

Mastooch; but the whole is little known, especially towards the north and east. Mr 

Macartney mentions a road from Punjcora along the borders of Kaushkaur, running up 

the valley of the river of that name, and practicable for camels.  This diminishes the 

wonder of Kaussim Khaun’s passage of the perpetual snow on Hindoo Coosh, which has 

been mentioned in the account of the Eusofzyes” (Elphinstone 1972 [1815]: 389).  Such 

observations are interesting, as they indicate that in the early 19th century the Chitral 

valley was fragmented in terms of political and social control, with Chitral, Drosh, 

Mastuj, and possibly even another (unnamed) area being ruled separately.    

By the late 19th century much more was known (from a European perspective) 

about the region.  This was partly due to Russian and British expansionist policies, which 

saw Chitral as a potentially pivotal geographical location (Curzon 1889: 297).  However, 

the presence of the Pamirs presented a formidable physical barrier which did reduce the 

threat of invasion of the subcontinent from the northwest, although as Curzon noted, the 

Russian General Abramoff had shown that the high passes in the Pamirs were accessible 

to artillery (Curzon 1889: 329; Younghusband 1897).  In 1892 Chitral was a bigger and 

more important state than Hunza, with a population estimated at about 80,000 people.  
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There are also eye-witness accounts of rulers, such as Amun-ul-Malk, who ruled for 

many years before dying in 1892 and leaving the succession in disarray, and this, 

combined with Russian activity in Chitral in 1891 led to the British arranging for the 

Mehtar (ruler of the princely state) to accept the joint sovereignty of Britain and Kashmir 

in 1895 (Younghusband 1897: 349).  These observations of foreigners included 

ethnographic, social and political information, for example, Younghusband wrote about 

the next Mehtar of Chitral, Nizam-ul-Mulk, (r.1892-1895) who apparently ruled as a 

total despot, owning all people, animals and land, and doing what he liked with all 

people and things within his domain (Younghusband 1897: 362-3).  In practice, 

Younghusband found that the Mehtar ruled over a number of chiefs, and Chitral was 

formerly made up of a number of chieftainships, and in turn, these chiefs had powers 

over specific areas and people, which agrees with Elphinstone’s understanding of 

political control in this area described nearly 100 years earlier (1897: 366).   

When Colonel McMahon visited Chitral at end of the 19th century he was greeted 

by dancing, music, shooting, polo, and groups of kafirs, both men and women (Schofield 

2003: 126).  In light of some of the results from our heritage survey (to be published 

shortly) where similar things are noted by local people as important heritage and tourist 

attractions, this is extremely interesting, as it suggests a strong continuity in terms of 

presented cultural resources and how visitors perceive the cultural resources of Chitral.  

McMahon talked of Chitral as a relatively orderly district, with no issues of blood-feuds 

as found among the Pathans to the south.  However, in Yasin country, east of Chitral, the 

selling of young people as slaves to Turkestan in Central Asia was reported and 

Biddulph noted the capture of Chitrali women as slaves for sale or as gifts in the 1870s 

(Biddulph 1995 [1880]: 67; Schofield 2003: 126).  Other 19th and 20th century trade 

included the import of ponies from Badakhshan, as there was a great demand for sturdy 

central Asian animals for polo. According to John Dent, the British agent in 1945: “At 

frequent intervals, when the Durah pass leading from Badakhshan was open, trains of 

ponies, ten or twelve at a time, would make the journey.  But before they were sold to the 

Chitralis for their sport, a valuable cargo would be unloaded: opium” (Schofield 2003: 

126).  The opium would then be shipped down to Nowshera in bags marked antimony, 

which was a rare metal mined in Chitral; mining the antimony itself was not profitable, 
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but when mixed with opium and sold on, this became a lucrative trade (Schofield 2003: 

126-7).  Chitral remained a semi-autonomous minor state until it was fully incorporated 

into Pakistan in 1969 (Marsden 2005).   

Archaeology of Chitral 

In one of the first observations of an archaeological site from any period Biddulph noted 

“the remains of a large one [chogten or stupa] also exist in the Chitral Valley, on a 

conspicuous point near the road not far from the valley of Koosht, and still spoken of as 

‘the idol’.  Closer research would no doubt discover many others” (1995 [1880]: 109).  

Stein’s accounts of his travels in Central Asia in the early 20th century provide us with 

the earliest description of archaeological sites and buildings from a range of periods 

(1921, 1933).  During his progression through the Chitral Valley he noted various 

historic period forts and ruins of forts, pre-Islamic houses, an historic period Persian 

rock inscription, the site of old fort with old tombs, red pottery and reports of bronze 

arrowheads, and possibly the remains of a monastery  (1921: 34-39, 45-46; 1933: 42).  

With regard many of the historic ruined forts he observed that “It was curious to note 

how often local tradition connected the latter remains with dimly remembered periods of 

Chinese overlordship. The tenacity of such local tradition in a secluded mountain region 

is significant in view of that temporary extension of imperial Chinese power across the 

Pamirs and even south of the Hindukush under the T’ang dynasty” (1933: 42).  Stein 

based his conviction that Chitral was closely linked to the T’ang dynasty primarily on the 

analysis of historical texts as noted above, and material culture to support this has been 

sparse.  However, two coins that have been identified by Dr Mark Blackburn, Keeper of 

Coins and medals at the Fitzwilliam Museum, Cambridge, as Chinese in origin, struck in 

the year 758-759 A.D. and issued by the T’ang Emperor Su Zong, were recovered during 

the recent excavation of a grave in Chitral and are currently subject to further analysis 

prior to full publication (Blackburn pers. comm.).  

Stein also recorded in some detail two rock carvings depicting stupas and Brahmi 

inscriptions that he believed were unmistakably Buddhist.  One of these was located at 

Pakhtoridini and comprised a boulder with a carved stupa which Stein claimed was very 



ARCHAEOLOGY IN CHITRAL, KHYBER PAKHTUNKHWA, PAKISTAN 

49 

 

similar in terms of architectural style to those of Eastern Turkestan (1921: 37-8).  Below 

this stupa were eleven carved Brahmi characters in Sanskrit, which Stein translated as 

“This is an offering to the divinities from Raja Jivarman” (1921: 39).  The second rock 

Stein recorded was located in Charrun in Mastuj, and was also engraved with a stupa and 

with a Brahmi inscription on either side of it (1921: 40).  On the basis of stylistic 

similarities of both the stupa and the script, and the content of the inscription, Stein 

believed they concerned the same person: “It is a priori probable that these pious rock-

carvings were produced by order of a prince actually ruling in the valley or in a territory 

closely adjoining.  His Indian name and title are therefore interesting evidence of the 

influence exercised in this region about the fifth century A.D. by Buddhist culture, with 

its accompanying Indian environment” (1921: 39).  In order to learn more about the 

nature of Buddhism in Chitral at different periods, identifying a range of sites with 

secure dating evidence would help to place these earlier observations in context.    

With regard to prehistory in Chitral, in the late 1990s a joint French-Pakistani 

team carried out survey in the upper Yarkhun valley, close to the Baroghil pass linking 

Chitral with the Wakhan corridor.  The focus of this research project was the links 

between Palaeolithic, Mesolithic, and Neolithic cultures in the northern slopes of the 

Hindu Kush and Pamirs, and those to the south (Gaillard et al. 2002: 27).  Six sites 

comprising lithic finds and some associated rock shelters were tentatively assigned to 

between 8000 and 3000 B.P., and all were at heights between 3000-4000m (Gaillard et 

al. 2002: 25).  Analysis of the tools suggested some technological similarities to the very 

high altitude Markansu material in the Pamirs interpreted as Mesolithic and Neolithic.  

Similarities with Palaeolithic Soanian industries from the Siwaliks and with material 

from the aceramic Neolithic in Kashmir to the east were also noted (Gaillard et al. 2002: 

31).  This work clearly demonstrates early human activity in this region at very high 

altitudes along the route of one of the main passes to the north and Central Asia.  The 

similarities noted between the Yarkhun tools and those of regions to the east and north 

also challenge models of what the authors call the ‘cultural isolation’ of people 

occupying mountain valleys (Gaillard et al. 2002: 25).  Given the very early dates for the 

sites recorded in this project, it could be suggested that cultural contact across mountains 
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has been a feature of this region throughout the Holocene (Gaillard et al. 2002; 

Dambricourt Malasse and Gaillard 2011).       

Focused archaeological exploration on the protohistoric period began with a visit 

by Professor Giorgio Stacul, University of Trieste, one of the leaders of the Italian 

archaeological team that has worked extensively in Swat since the late 1950s. In 1964, 

Dr Carlo Alberto Pinelli (a mountaineer) had been mountain climbing in the Hindu Kush 

and noted what he thought might be an ancient cemetery in Bakamak, 7km south of 

Chitral town.  He observed stone slabs coming out of a clay face, and found copper pins 

which he collected for Stacul.  These structures and artefacts were sufficiently similar to 

those being studied in Swat for Stacul to visit Chitral himself in the summer of 1967 and 

carry out further survey and exploration (Stacul 1969: 92).  In the course of this work 

Stacul visited graves at both Bakamak and Noghormuri that had been noted by Pinelli, 

excavating those at Noghormuri, and also locating similar cist graves with artefacts at the 

Bala Hisar (or High Fort) above Noghormuri and further south near the village of Broz 

(1969: 93-5). In addition to the graves made of stone slabs, and the skeletons themselves, 

Stacul also noted an iron arrowhead, etched cornelian (sic) beads, and pottery vessels, 

many of which were similar in shape and decoration to those already recovered in Swat 

and Dir graves, and even Taxila (1969).  All of this led Stacul to suggest that these 

graves in Chitral represented a later phase of the protohistoric cemetery culture of the 

North-West (Stacul 1969: 99). It is also testimony to Stacul’s great knowledge of 

archaeology in this region and his understanding of cultural developments that he also 

pointed out that the structural types of cist-form graves, made of stone slabs, while 

similar to those of the protohistoric burials in Swat and Dir, were also found in Islamic, 

historic period graves (1969: 97, footnote 11).  He distinguished between later historic 

and protohistoric graves on the basis of burial style and grave goods, but the recent 

radiocarbon dates obtained from a series of graves in Chitral (Ali et al. 2008) support 

Stacul’s perceptive early comments.   
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This early work by Stacul focusing on protohistoric cemeteries has largely set the 

agenda for the following decades.  In 1999 a preliminary survey of the middle Chitral 

valley and Rumbur valley was carried out, specifically aimed at building on Stacul’s 

earlier work (Ali et al. 2002: 649).  In this survey, 18 sites were identified and recorded; 

of these 15 sites were cist burials, and were assigned to the protohistoric period and part 

of what Dani had named the Gandharan Grave Culture (Ali et al 2002; Dani 1968; 

Young 2009a).  A survey and series of cemetery excavations by the Department of 

Archaeology, Hazara University, and the Directorate of Archaeology and Museums, 

Peshawar, took place in the early 2000s under the auspices of Professor Ihsan Ali, in line 

with his personal research interests in the Gandharan Grave Culture (Ali et al. 2005; Ali 

and Zahir 2005).  The number of cemeteries identified and the number of graves 

estimated within these cemeteries indicated that cist burials were intensive and 

widespread.  Excavations uncovered a range of grave goods, including beads (identified 

by the excavators as carnelian), iron arrowheads, and pottery vessels in what were 

interpreted as typical Gandharan Grave Culture types (Ali and Zahir 2005).  Chitral was 

considered to have been an important extension of this later prehistoric cultural 

phenomenon, and thus closely linked to Swat, Dir, the Vale of Peshawar and the Taxila 

valley.   

All of this work provided a great deal of information about grave structures, 

burial types, grave goods and so forth, but did not really address more fundamental 

issues such as social structures, ideologies, contact, development, or continuities and 

discontinuities evident in the archaeological record.  In order to begin to do this, it was 

recognised that some form of chronology was required, and to this end, a series of small 

targeted excavations were conducted in 2007 in order to obtain samples for radiocarbon 

dating estimates (Ali et al. 2008).  Excavations specifically to obtain samples for dating 

had been planned for the cemetery at Noghormuri near Parwak, which had already been 

the subject of some investigation as noted above; however a major land slide destroyed 

the village of Sanoghar and thus road access to the site.  In order to obtain suitable 

samples we identified the alternative site of Gankoreneotek and excavated two graves 

there.  Grave construction, burials in the form of cremations and grave goods of pots, 

beads, and an iron spear head had similarities with grave material from sites in Swat and 
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Dir, such as Loebanr I, Katelai I (Stacul 1966) and Timargarha (Dani 1968).  Samples of 

human bone from the excavations at Gankoreneotek were collected, alongside human 

bone samples from earlier excavations at the nearby site of Sangoor and also the Parwak 

cemetery. A total of seven samples human bone were submitted to the University of 

Waikato Radiocarbon Dating Laboratory, New Zealand, and these comprised six 

samples of inhumed bone from Sangoor and Parwak and a sample of cremated bone 

from Gankoreneotek. 

The calibrations of the results, relating the radiocarbon measurements directly to 

calendar dates, are given in Table 1 and Figure 3, and have been calculated using the 

calibration curve of Reimer et al. (2009) and the computer program OxCal (v4) (Online 

manual).  The calibrated ranges in Table. 1 have been calculated according to the 

maximum intercept method (Stuiver and Reimer 1986), while those in Figure 3 are 

derived from the probability method (Stuiver and Reimer 1993).  All date ranges are 

presented in the form accepted by Mook (1986), with the end points rounded outwards to 

10 years. These dates range from 790-420 cal BC (WK-22036; 2494 +/- 30 BP) at 

Gankoreneotek through to cal AD 780-990 (WK-22758; 1148 +/- 36 BP: WK-22759; 

1157 +/- 37: WK-22760 +/- 37 BP) at Parwak, and interpreting graves and grave goods 

as part of the same ‘culture’ extending over 2000 years is challenging.  Tucci (1977) and 

colleagues referred to the graves in Swat as proto-historic or pre-Buddhist due to certain 

stratigraphic relationships, and dating evidence from Swat, Dir and other places such as 

the Vale of Peshawar where similar ‘Gandharan Grave Culture’ sites have been found, 

suggest that this burial style was confined to the end of the second and the first centuries 

B.C. (Dani 1968; Silvi Antonini 1963). 
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Figure 3 Radiocarbon date probability distributions from radiocarbon ages presented in Table 1 from 

Chitral and Swat. 
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Table 1. New radiocarbon results directly from buried human remains of the Gandharan Grave 

Culture-type in the Chitral Valley along with a selection of dates from Swat 

Lab ID Sample 

ID 

Context Material 13C 

(‰) 

Radiocarbon 

Age (BP) 

Calibrated 

Date (95% 

confidence) 

Gankoreneotek, 

Chitral 

  

Wk-

22036 

Grave 1 Cremation Cremated 

human 

bone 

-

21.7 

2494 ±30 790–420 cal 

BC 

Sangoor, Chitral   

WK-

22038 

G1 Inhumation Human 

bone 

-

18.6 

1974 ±30 50 cal BC–

cal AD 90 

Wk-

22039 

G21 Inhumation Human 

bone 

-

19.9 

1499 ±30 cal AD 460–

640 

Wk-

22040 

G22 Inhumation Human 

bone 

-

18.7 

2167 ±30 360–110 cal 

BC 

Parwak, Chitral   

Wk-

22758 

Grave 

31, 

Burial 1 

Inhumation Human 

bone 

-

16.8 

1148 ±36 cal AD 770–

990 

Wk-

22759 

Grave 

31, 

Burial 32 

Inhumation Human 

bone 

-

16.9 

1157 ±37 cal AD 770–

990 

Wk-

22760 

Grave 51 Inhumation Human 

bone 

-

16.5 

1138 ±37 cal AD 770–

990 

    

Ghalegay, Swat**   

R-377 Ghaligai 

17 

Stratum 17 Charcoal -

25.9 

3455 ±50 1900–1630 

cal BC 
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The radiocarbon dates allow the possibility of new interpretations of cemeteries in 

Chitral, and perhaps we should begin this process by thinking about these cemeteries and 

R-378 Ghaligai 

18 

Stratum 18 Charcoal -

25.7 

3760 ±55 2250–2020 

cal BC 

R-379 Ghaligai 

21 

Stratum 21 Charcoal -

24.9 

4245 ±55 2930–2670 

cal BC 

R-379 Ghaligai 

21 

Stratum 21 Charcoal -

25.3 

4180 ±70 2920–2500 

cal BC 

R-380 Ghaligai 

23 

Stratum 23 Charcoal -

25.6 

4200 ±140 3320–2460 

cal BC 

Loebanr, Swat**   

P-2583 Sample 1 Pit 1, Layer 5 Charcoal * 3280 ±90 1760–1390 

cal BC 

P-2584 Sample 2 Pit 1, Layer 6 Charcoal * 3140 ±60 1530–1260 

cal BC 

P-2585 Sample 3 Pit 1, Layer 7 Charcoal * 3250 ±60 1690–1410 

cal BC 

P-2586 Sample 4 Pit 2, Layer 5 Charcoal * 3360 ±60 1870–1500 

cal BC 

Aligrama, Swat**   

P-2151 Layer 13 Associated 

with IVth 

period 

pottery 

Carbon 

from 

hearth 

* 3350 ±40 1750–1520 

cal BC 

P-

2151[] 

Layer 13 Associated 

with IVth 

period 

pottery 

Carbon 

from 

hearth 

* 3010 ±60 1420–1050 

cal BC 

* not reported and not noted as being an ‘assumed’ value; ** Alessio et al. 1969.  



A. SAMAD, M. ZAHIR, P. NEWSON, D. HAMILTON, I. ALI, I. SHAH AND R. YOUNG 

56    Pakistan Heritage 4 (2012) 

 

graves as discrete sites with potentially very different chronologies rather than part of a 

single, all-encompassing culture.  One possible explanation for the presence of so many 

cemeteries over such a long chronological period without a corresponding number of 

associated settlement sites may be that they are linked to mobile pastoral groups.  Such a 

model has parallels in Central Asia, where burial mounds or kurgans have dominated 

both the archaeological landscape and research agendas for many decades (Frumkin 

1970; Norton 1905; Herrmann 2009: 766), and the role of mobile pastoralists in cultural 

developments alongside incipient urbanism, urbanism and increased social complexity 

has been explored in areas to the north and west of the Pamirs (Rapin 2007: 31) and to 

the south of Chitral (Young 2003; Young et al. 2008).    

This summary of historical and archaeological sources shows that we know the 

general narrative of events going on around Chitral - such things as the main rulers, 

empires, dynasties, ideologies and the importance of trade through e.g. the Silk Route - 

but we do not know a great deal about Chitral’s place and role in these developments at 

any given time.  For example, we do not know whether Alexander the Great and 

members of the Greek army actually did march through Chitral, and if they did, what 

material evidence might remain; or whether any Greek colonists settled here, or visited 

or traded with Chitral.  We do not know the timing or form of Buddhism in Chitral, 

although we have an increasingly clear understanding of Buddhism in areas to the south 

such as Swat (e.g. Callieri 2005), north along the Oxus (e.g. Huntington 1985; Swati 

1997) and east such as Gilgit (e.g. Dani 1995; Jettmar et al. 1989).  Were there any 

monasteries in Chitral, and if not, why might this be?  We do not know the timing or the 

form of Islam, and looking for early sites would help us to understand ideological 

transitions in this region; for example whether Islam took over from Buddhism, and 

whether this involved destruction of Buddhist material culture, or whether it was 

subsumed in some way; or perhaps there was some other indigenous religious ideology 

that was replaced by Islam.  Chitral is largely (if not entirely) absent from historical 

accounts until the British period, and then accounts are from a particularly European, 

military, and masculine viewpoint, so they offer a fairly specific understanding of Chitral 

and Chitrali people.  Somewhat ironically, thanks to the archaeological work that has 

been carried out to date, we know rather more about the prehistoric periods in the form 
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of lithics and rock shelters (Gaillard et al. 2002; Dambricourt Malasse and Gaillard 

2011) and early graves and grave goods (Ali et al. 2008; Ali and Zahir 2005) than we do 

about much of the subsequent protohistoric and historic periods.     

In terms of southern Central Asia and northern South Asia, considerable 

archaeological work has provided evidence for human activity from the Palaeolithic 

onwards.  This includes Palaeolithic sites such as Shakhty (Frumkin 1970: 61) and site 

55 on the Potwar Plateau (Rendell and Denell 1987); Mesolithic sites such as Islamov in 

the Ferghana Valley (Herrmann 2009: 771); and Neolithic sites such as Ghaligai in Swat, 

and Osh-Khona in the eastern Pamirs (Frumkin 1970: 58; Stacul 1987).  Following this 

there are Bronze Age sites in Swat such as Bir-kot-ghundai with possible links to the 

Indus Valley Civilisation (Stacul 1978: 50), and Shortugai to the west with both Indus 

and Central Asian material present in Bronze Age levels (Herrmann 2009: 773).  The 

Iron Age is also known at sites in Swat such as Loebanr III and Aligrama (Stacul 1987), 

at Charsadda in the Vale of Peshawar (Coningham and Ali 2007), and in Bactria and 

Sogdiana.  While urban centres were developing around oases of Central Asia in the later 

prehistoric and early historic periods, pastoral nomadic groups were present across the 

whole area, with their burial mounds or kurgans their most distinctive material culture 

(Herrmann 2009: 766).  Archaeological and historical accounts demonstrate the 

importance of this region within the Achaemenid Empire and then to Alexander the 

Great, and these sources show that it was greatly impacted by successive rulers and 

dynasties, and also waves of cultural and religious activity, such as Buddhism and Islam.  

How far Chitral itself was conquered by invaders and subsumed into different socio-

political structures and ideologies is not known, and it is only with information in the 

form of archaeological data that we can begin to explore Chitral’s place within this 

palimpsest of cultural influence.  Chitral, as a remote, self-contained region could be 

seen as an interesting example of how cultural and religious change permeates and 

penetrates.   
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Archaeological survey methodology 

As noted above (Ali et al. 2002; Ali et al. 2005), limited archaeological surveys have 

previously been carried out in the main Chitral valley.  These surveys were conducted as 

‘village to village surveys’ whereby the survey team drove between villages and asked 

residents whether they knew about deserted buildings, old places, or places where 

antiquities had been discovered.  Such surveys provided a useful starting point in what 

was essentially terra incognita in archaeological terms, as they exploited local 

knowledge and indicated the great archaeological potential of Chitral.   An objective of 

this project was to introduce new (to northern Pakistan) methodologies for identifying 

and recording sites, and to that end we decided to make use of transect survey 

methodology, which one of us (Young) had been involved in to great effect in a project 

located in the Tehran Plain in Iran (see Coningham et al. 2004, 2006).  By basing our 

survey primarily on random transects we aimed to obtain a sample of sites from different 

periods and of different types that would be representative of past human activity, rather 

than simply representative of the current knowledge of selected inhabitants of villages 

near roads.  Although the project has encountered a number of practical difficulties in 

terms of training and execution, which is largely the result of the difficult security 

situation in Chitral, we have evolved strategies to circumvent these difficulties as far as 

possible, and we believe the results are very instructive and show that adopting new 

survey methodologies is both possible and productive.  Our first season of survey (2009) 

can thus be seen very much as a trial of equipment, approach and understanding, and 

ultimately of success.  It gave the field team confidence in the survey methodology and 

equipment, and this allowed further data collection in our second season (2010). 

In 2009 the field team walked 24 transects, each 5 km in length on the left side of 

the Kunar River in the Ayun area.  Two teams of 6 archaeologists worked in parallel 400 

m apart, thus covering an area of 46km2.  In 2010 the field team walked 25 transects, 

each 5 km in length, extending to the west of the 2009 transect area; and then an 

additional 10 transects in the Darosh area, each transect being 5km in length.  Definition 

of a site followed that established in the Tehran Plains project, being a pottery scatter 

with a density of five sherds or greater within a 1m2 area, a single lithic find, structures, 
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and features (Coningham et al. 2004).  In terms of chronological scope we aimed to 

record all sites encountered, from prehistoric period right through to the very recent past 

in the form of pastoral activity.    

Archaeological survey results 

Results of the first season: 

Seventeen sites were identified and recorded in 2009 (see Table 2 and Fig 5), though as 

noted above, in this season getting students and staff used to handling new equipment 

and conceptualising new survey approaches were at least as important as actually 

locating and recording sites.  Out of the total number of sites, three were found through 

transect survey and 13 through ‘traditional’ village to village survey (Ali et al. 2010).  

The three sites located through transect survey were two Later Historical wooden 

mosques and one possible Early Historic graveyard, where large terracotta jars were 

reported to have been dug up and removed by local people. While simply finding sites is 

often perceived as a key goal of survey, some of the sites found through traditional 

village to village survey were already known (see Ali et al. 2002) and overall, they added 

little to our understanding of Chitral archaeology.  Far more interesting were the results 

of the transect survey, although far more challenging in terms of analysis and 

interpretation.  These transects ran across higher slopes of hills and even mountains, and 

the very sparse number of sites indicates quite clearly that these areas were not utilised 

by humans in any extensive or significant way in any periods in the past (see Fig 4), 

although  Epipalaeolithic sites have been recorded at altitudes of more than 4000m in the 

Markansu Valley in the Pamirs to the north, and lithic sites were located between 3-

4,000m during the French-Pakistan survey in Yarkhun (Gaillard et al. 2002: 26).  There 

are also examples of mountainous zones being used for ritual purposes, such as the 

Minoan mountain sanctuaries in Crete, frequently located in highly inaccessible and 

remote areas (Prent 2006).  The 2009 survey found no evidence for the exploitation of 

mineral or other natural resources in these higher slopes, and no sign of local lithic 

industries or quarrying from any period.  The absence of mineral resources (except 
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antimony) known within Chitral (Dichter 1967) has perhaps contributed to the relative 

lack of external concern with the valley.  

 

Figure 4 Map showing the location of the 2009 and 2010 survey sites (Map by C. Green). 
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Table 2. 2009 survey sites by period and type 

Period Pot Scatter Structures Rock 

Carvings 

Caves Graves 

Prehistoric    

Prehist/EH   6 

Prehist/Islamic   1 

EH    

EH/LH    

LH  5  

LH/Islamic    

LH/Kalasha    

LH/British  3  

LH/Modern    

Unknown   1  

  8 1 7 

NB: EH = Early Historic; LH = Later Historic

No archaeologists have systematically explored these difficult, upper slopes of the 

main Chitral valley, although the work by the French-Pakistan team in the late 1990s in 

the Yarkhun Valley to the north identified six Palaeolithic sites (Gaillard et al. 2002: 25), 

as noted above.  It is interesting that this project only found rock shelters and lithic sites, 

and no material culture from other periods or activities, while (so far) no early sites have 

been identified in the main Chitral valley.  Despite the lack of previous survey in the 

upper slopes of the Chitral valley, models were developed (eg Ali et al 2002; Stacul 

1969) on the basis of supposition and findings from the easily accessible lower slopes.  

This of course is one great problem in archaeology – the development of models about 

settlement in prehistory based on incomplete sampling strategies and frequently 

informed by essentialising ‘common sense’ analyses (Gamble 2001: 46-50; Johnson 

2010).  These extant models of past settlement in Chitral suggested that ancient 

cemeteries were located within the cultivable, easily accessed river plain, although often 

on the upper edges of this zone (Ali et al 2002; Stacul 1969).  However, little attention 

has been paid to the question of the absence of associated settlement sites, nor indeed 
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other types of sites for this period, or other periods.  We have challenged these omissions 

with our work in Chitral and we now have a good data set with which to begin to 

develop alternative models of past human settlement and new research agendas.  

Although working from a sample (as always in archaeology) we now have an empirical 

foundation on which to build our future analyses and interpretations. 

Results of the second season: 

A total of 88 sites were located and recorded in 2010:  71 from 35 transects; 16 as off-

transect ‘chance’ finds; plus one further site which was re-located during the 2010 

transect survey, but had been previously recorded in 2009 during the village survey (see 

Table 3 and Fig   4).  These sites range from large stone structures to far more ephemeral 

pottery scatters and lithic finds.  In terms of chronology, the sites represent prehistoric 

activity right through to very recent historical periods and modern pastoral activity, 

although around one third of the sites remain undated and await analysis of the pottery 

and other collected finds by artefact specialists in Hazara in order to assign further dates 

where possible.  Table 3 indicates the preliminary classification of these sites according 

to chronological period and type of site or material.   

Table 3. 2010 survey sites by period and type 

Period Pot Scatter Structures Rock 

Carvings 

Caves Graves 

Prehistoric 1  1? 1?  

Prehist/EH   1 

Prehist/Islamic   1 

EH 16 2 2  

EH/LH  2  

LH 1 1 3  

LH/Islamic  6 1 

LH/Kalasha   6  

LH/British  3 2  

LH/Modern   6  
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Unknown 27 2 3  

 45 16 12 12 3 

NB: EH = Early Historic; LH = Later Historic

Where it has been possible to assign a chronological period to the sites, it can be 

seen that the majority have been attributed to the Later Historical period, and these are 

mostly in the form of structures, caves and rock carvings.  What is surprising is the 

relative absence of Later Historic period pottery scatters, especially when compared with 

the number identified as Early Historic.  This may be due to identification bias in the 

field, and may be altered once further analysis of collected sherds has taken place at 

Hazara University.  The vast majority of the structures were built from stone, sometimes 

with mortar, but frequently of dry stone construction methods, and at least four of these 

buildings appeared to have a defensive purpose, perhaps as forts.  More work is needed 

at individual sites to establish their function and date, but the presence of four forts 

within a relatively small area within the valley raises interesting questions about social 

and political organisation in the Early and Later Historic periods that could be explored 

through further survey and mapping of such sites, and targeted excavation.   

None of the sites recorded in either season of survey have been conclusively 

identified as Buddhist, although the masonry of some single wall segments may perhaps 

be rough diaper style.  Again, this needs further exploration, preferably through detailed 

structural analysis and excavation.  While some of the antiquarian work noted above 

mentions the presence of Buddhist sites in Chitral, the archaeological evidence remains 

slight.  During fieldwork for another project in 2007 villagers directed some of the 

current project members to a stone near Reshun which has what appears to be a stupa 

and legend carved on it (see Fig 5).  Near to a large pre-Islamic or early Islamic 

cemetery at Noghormuri and Parwak (see Ali et al. 2005) is a mound similar in shape to 

a small stupa, but in order to determine whether this is natural or cultural - and if the 

latter, what sort of structure it is - would require excavation. 
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Figure 5 Stone carved with stupa near Reshun (Photograph: P. Newson). 

The rock carvings are very interesting, and of course very hard to classify 

chronologically.  Some have Persian script, which places the script at least in the Later 

Historic period, but of course other elements may be earlier, and the Persian script 

segments could be any date in the last few centuries up to modern.  Some of the carvings 

depict what appear to be animals (markhor?) and humans, and some more abstract signs; 

possibly even a swastika shape (see Fig 6).  Clearly, a full and careful analysis of all 

elements of all of the different carvings plus any associated material culture is required, 

along with consideration of rock carvings from the Gilgit-Indus region (Dani 1995) and 

beyond. 

  Twelve cave sites were recorded during survey, and many of these had modern 

stone walls across the front of the cave, or dividing the interior along with other modern 

material culture.  Observation and discussions between team members and local 

residents have provided some information about the use of caves in this area by both 
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herders and Afghan refugees. In order to learn more about occupation dates and 

activities linked to the caves, excavation and ethnographic work would be necessary.  

However, from regions around Chitral, many caves have been excavated with very 

interesting results, indicating the potential of focussed work on cave sites within the 

valley itself.  The relationship between caves and mobile pastoral groups is an interesting 

area for further study, taking into account the presence of different pastoral groups in 

Chitral such as Gujurs and Wakhis, as well as the key role of pastoral nomads throughout 

prehistory in Central Asia.     

Three cemeteries were located during the 2010 survey; one was identified as 

Islamic; one Prehistoric-Early Historic; one Prehistoric-Islamic.  Understanding pre-

Islamic cemeteries in Chitral, and indeed in the whole of northwest South Asia is 

emerging as a complex challenge, and the spread of dates obtained from a very small 

sample of graves (discussed above; Ali et al. 2008) strongly suggests that invoking 

‘Gandharan Grave Culture’ as the explanation and link for graves of broadly similar 

construction across what is a very large area and across a very large chronological span 

needs serious reconsideration.  The numbers of cist graves that have been located in 

Chitral (and beyond), both with and without grave goods, containing both inhumations 

and cremations over a long time span is extremely interesting.  The relative absence of 

associated settlement sites is also extremely interesting, and also requires further 

exploration based around specific research questions, including the possible link between 

the cemeteries and mobile pastoral groups. The dynamic geomorphological processes 

clearly evident in the valley could have played a part in obscuring settlements located on 

the rapidly evolving alluvial fans; cemeteries may have survived if they were placed at 

the edge of these fans at the interface between fertile fields and the steep mountain 

slopes.  The Italian archaeologists working in Swat noticed the placement of Buddhist 

structures over older cemeteries (Tucci 1977), and it would also be worth exploring 

connections between Islamic and older cemeteries in Chitral, which has also been noted 

in survey work in neighbouring Dir (Ali et al. 2009).     

This is a preliminary presentation and discussion of the survey results and clearly 

more analysis of the material culture is required, and will be undertaken within Pakistan.  
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However, we can begin to make some very general comments about the results so far: 

the survey data indicate that these are largely single period sites, and that they cover sites 

from (later) prehistory through to modern pastoral activity.  Perhaps most importantly 

we have results that have been obtained through the application of a clearly documented, 

systematic methodology that could be used as the basis of further analysis and 

exploration in Chitral.   

Discussion  

What the results of our two season of survey mean is that for the first time we are able to 

say that Chitral was a place that was used by humans over thousands of years, and we 

have the beginnings of an outline chronology that goes beyond Alexander the Great and 

the Mehtars of the Later Historic period.  We can also say that Chitral was clearly not an 

entirely isolated area only very recently occupied by either sedentary or mobile groups.  

The identification of sites from prehistoric, protohistoric and historic periods shows that 

there is material culture in Chitral which can be used to explore numerous questions 

about cultural change, development and contact in this region.  The very real 

geographical constraints to easy movement in and out of, and through Chitral have 

clearly prevented it from being at the forefront of prehistoric and historic events, but the 

very presence of these passes reinforces the concept that in this region movement is an 

essential part of life and culture.  

Learning about ideological change and impact here through material culture could 

form a future research agenda requiring closely targeted data collection.  For example, 

Biddulph (1995 [1880]: 108) pointed out that Zoroastrianism was believed to have 

originated in the Oxus Valley, and suggested that its influence may well have extended 

south to include Chitral and neighbouring valleys.  Only by carrying out work that 

includes an understanding of specifically Zoroastrian structures and artefacts will we be 

able to learn more about this fascinating possibility.  Very little is currently known about 

pre-Islamic ideologies in this area, and some of the specific issues that could be 

addressed include such things as exploring the character and development of Buddhism 

in Chitral.  Our survey has recorded possible evidence for Buddhist activity in Chitral in 
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the form of rock carvings and very tentatively possible buildings, but to date there are 

apparently no stupas, no monasteries, and no other readily identified Buddhist material 

culture such as inscriptions. When this is contrasted with the surrounding regions of 

Swat, Dir, and Central Asia it seems surprisingly sparse (Dietz 2007; Filigenzi 2005; 

Herrmann 2009: 803; Knobloch 2001: 48-50; Rahman 1968-9; Swati 1997).  Was Chitral 

a Buddhist backwater, or did Buddhist activity here take a different material form to that 

in surrounding areas? Are there significant Buddhist sites in Chitral that have not yet 

been located?  It would also be interesting to focus on the introduction and character of 

early Islam in Chitral, including the aim of obtaining dating samples.  Analysis of 

mosque architecture here and other forms of Islamic material culture could allow us to 

build an understanding of the way in which Islam developed here, at what was the very 

edge of the Islamic world for many centuries (Ahsunalluh 1986; Habibullah 1961; 

Marsden 2005).  The seemingly ubiquitous graves could also be the subject of future 

work, with the aim of obtaining scientific dates in order to add to those from 

Gankoreneotek, Parwak and Sangoor (Ali et al. 2008).  It would also be useful to move 

away from simply excavating graves in order to obtain more grave goods, and think 

about their place in the wider landscapes of Chitral and the Hindu Kush; perhaps as 

cemeteries for nomadic peoples as a starting point.  The absence of associated settlement 

sites, such as those found in Swat and Dir (Stacul 1987), is a real cause for concern and 

needs to be appropriately explored through comparative studies of the material culture.   

Issues of site visibility and taphonomy have no doubt had a major impact on site 

preservation and recognition.  The frequent landslides, earthquakes, and flooding in 

Chitral will have had an immense effect on site location and survival, and this may 

explain such trends as the confident identification of very few prehistoric sites outside 

cave sites in our survey, and why stone buildings of relatively recent periods are well 

represented in the sample.  This bias towards easily visible structures can be at least 

partially addressed by further training and experience of the survey team members, plus 

carrying out more survey and ensuring that a range of different topographies are covered 

in any future work.  Archaeological sites may also be underneath modern settlements.  If 

this is the case then it may be possible to identify earlier materials re-used in buildings or 

other contexts providing settlements are also included within survey and not simply by-
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passed.  However, depending on the nature and extent of modern settlement it may be 

impossible to test this suggestion.  

 Conclusions 

We believe that the two seasons of archaeological (and heritage) fieldworks that have 

been carried out in Chitral as part of this project have been very valuable and have 

allowed us to begin to address the main project aims and objectives.  The archaeological 

survey has identified and recorded sites from a range of periods from which we are 

beginning to construct an outline chronology.  This is the first time that Chitral has been 

subject to systematic archaeological exploration, and the results show that this is an 

excellent platform on which to build future projects.  Indeed, we hope that this is just the 

beginning for Chitral archaeology, and from a purely academic perspective the results of 

our survey raise the possibility for asking many more questions: for example, when did 

Islam first appear in Chitral, and how long did it take to become the dominant ideology?  

Is there evidence for residual belief alongside the new practice?  What are the dates of 

the Buddhist material here, and what does this suggest?  Why are there no viharas or 

stupas (so far) in Chitral?  How does the form of Buddhism here compare with that to the 

south and the north?  What are Chitrals links with external regions, and how do these 

change over time?  Can we characterise Chitral as South Asian or Central Asian, or is it 

truly an admixture of all surrounding areas and cultural influences?  What was the role 

(if any) of pastoral nomads and transhumants in the history of Chitral?  Is there any link 

between pastoral nomadic groups and the extensive pre-Islamic cemeteries?  Are they in 

any way comparable to the Kurgan cultures north of the Pamirs, or linked to the 

Gandharan Grave Culture? 

In terms of our future work we have one final season of fieldwork in 2011 within 

the current project which will be used to explore the different passes linking Chitral with 

its neighbours, and we also aim to excavate selected sites in order to gain materials for 

dating.  Longer term we want to place Chitral within a regional setting, and plan to 

produce a monograph that draws together recent work in Dir, Buner, Bajaur and Hazara 

by the project leaders.  In turn, we would hope that this will provide a base for future 
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work in the region by new scholars, and we hope that both the planned monograph and 

future work will add to, revise, and even over-turn our initial ideas and suggestions. 
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Tooth Size, Crown Complexity and the Utility of Combining 

Archaeologically-derived Samples with Living Samples for 

Reconstruction of Population History 

 

BRIAN E. HEMPHILL 

Abstract 

In recent years biological anthropologists have expressed considerable reluctance in 

employing contrasts of differences in the allocation of tooth size across the permanent 

dentition for reconstruction of population histories, favouring instead contrasts of differential 

frequencies of non-metric morphological features of the tooth crown. This research seeks to 

address two important questions: 1) Are systemic biases introduced when prehistoric 

archaeologically derived samples are considered in the same analysis of biological distance 

as samples of contemporary living individuals?; and 2) Does variation in tooth size 

allocation yield results consistent with analyses based upon dental morphology trait 

frequencies? The results obtained here from comparisons of 2298 and 2242 prehistoric and 

living individuals of 23 and 22 samples from the Hindu Kush highlands, Indus Valley, Iran, 

Central Asia and peninsular India, respectively, indicate that no systemic biases are 

introduced when prehistoric individuals are considered alongside living individuals. Further, 

results obtained from assessment of tooth size allocation yield consistent, but different 

patterns of biological distances from those identified by dental morphology analysis. Since 

there is no reason to assume that one system of biological variation is more important or 

more sensitive than the other, both should be employed when attempting to reconstruct the 

biological histories of past and present populations.  

Introduction 

Biological anthropologists have been wary of using dental indicators of biological affinity to 

trace patterns of relatedness among ancient and living populations because it is well-known 
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that both tooth size and crown complexity have changed in the post-Pleistocene era. 

Numerous studies have found that overall tooth size has decreased since the Upper 

Palaeolithic and this reduction has been documented in Europe (Brabant, 1967, 1971; 

Frayer, 1977, 1978, 1980, 1984; Meiklejohn et  al, 1984; P. Smith, 1979, P. Smith et al, 

1984; y’Edynak, 1978, 1989; y’Edynak & Fleisch, 1983), the New World (Hinton et al., 

1980; Ryan and Posner, 1975; Sciulli, 1979; F. Smith et al., 1980), East Asia (Brace, 1978; 

Brace and Nagai, 1982; Brace et al., 1984; Suzuki, 1969), and even in South Asia (Lukacs, 

1982, 1984, 1985a,b; Lukacs and Hemphill, 1991). Although the specific cause of this 

reduction has been the subject of much debate, early suggestions of a “probable mutation 

effect” (Brace, 1962, 1963, 1978; Brace and Mahler, 1971; Brose and Wolpoff, 1971; 

McKee, 1984) or some kind of a “somatic budget effect” to reduce costs for developing and 

maintaining complex structures that no longer confer an adaptive advantage (Greene, 1970, 

1972) have been discarded in favor of explanations that invoke directional selection (Frayer, 

1977, 1978, 1980, 1984). 

The assertion is that as technology improved in the post-Pleistocene era, more 

extensive premasticatory food preparation resulted in consumption of softer foods that 

required less vigorous chewing and a reduction in overall tooth wear. This led to a 

disadvantageous situation in which large teeth were increasingly misaligned in small jaws 

(Carlson, 1976a,b; Carlson and Van Gerven, 1977; P. Smith, 1979, P. Smith and Shegey, 

1988; Calcagno, 1986). Then, with the change in subsistence from hunting and gathering to 

agricultural production, the resultant increase in soft, sticky carbohydrates led to a 

tremendous increase in carious lesions (Brothwell, 1963). These carious lesions not only 

tended to be located in the myriad nooks and crannies formed by misaligned teeth, but also 

in the fissures and pits that accompany greater crown complexity (Anderson and Popovich, 

1977:383-4; Armelagos, 1968; Dirks, 1965; Grainger et al, 1966; Mayhall, 1972, 1977a,b; 

Paynter and Grainger, 1962; Pedersen, 1949; Van Reenan, 1966:711). Thus, commensurate 

with positive selection for a reduction in overall crown size (Calcagno and Gibson, 1988) 

would have been selection favoring a reduction in crown complexity as well, for it is known 

that within a population morphological complexity is positively associated with size 
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(Anderson and Popovich, 1977; Armelagos, 1968; Dirks, 1965; Garn, 1977; et al, 1966a,b; 

Grainger et al, 1966; Greene, 1970; Harris, 2007; Hsu et al, 1997; Keene, 1968; Kondo and 

Townsend, 2006; Lombardi, 1975; Noss et al, 1983; Reid et al, 1991, 1992; but see Garn et 

al, 1966c). 

 

Figure 1. Map of odontometric samples. 

Since dental changes likely involve a large battery of genes (Alvesalo and Tigerstedt, 

1975; Biggerstaff, 1976; Dahlberg, 1971; Dempsey et al, 1995; Dempsey and Townsend, 

2001; Garn et al, 1965; Goose, 1971; Jernvall and Jung, 2000; Keene, 1982, 1991; 

Lundström, 1963, 1967; Mitsiadis and Smith, 2006; Nichol, 1989; Osborn, 1978; Potter et al, 

1968, 1976; Scott and Potter, 1984; Townsend and Brown, 1978, 1979; Townsend and 

Martin, 1992; Townsend et al, 2009), it is expected that these changes occurred gradually, 

rather than instantaneously, as those individuals who possessed smaller teeth with less 

complex crowns enjoyed better dental health and greater overall health. Logically, one 

would expect that populations with the shortest history of ceramic technology and 
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agricultural production should possess the largest tooth sizes and greatest crown 

complexities, while those with the longest histories of ceramic technology and 

agriculturally-based diets should possess the smallest teeth with the simplest crowns 

(Dahlberg, 1960, 1963; Greene, 1970:278, 1972:322; Lukacs, 1982, 1985a; but see Bailit 

and Friedlaender, 1966; Garn et al, 1969; Sciulli, 1979). If this relationship holds true, 

analyses of tooth size and dental morphology merely reflect a specific population’s history 

of improvements in technology that affect pre-masticatory food preparation and their 

respective dietary consumption. Thus, systemic bias, due to differences in antiquity and 

hence differences in the length of exposure to agriculturally-based foods and such 

innovations as ceramic technology enters into any comparison involving ancient and living 

populations. Consequently, due to these impacts, it would appear that assessment of both 

tooth size and crown complexity of prehistoric individuals offers little potential for 

providing a meaningful diachronic foundation for reconstructing the population history of 

contemporary populations. 

 

Figure 2. Map of dental morphology samples. 



TOOTH SIZE, CROWN COMPLEXITY 

81 

Relative Proportionality, Tooth Size Gradients, Allocation of Permanent Tooth Size 

In recent years, largely as a consequence of the influential work of Christy Turner II, 

researchers interested in understanding patterns of human microevolution in the post-

Pleistocene era have largely focused their attention on assessment of differing frequencies 

of dental morphology traits. Far less common have odontometric data been used for the 

same purpose (T. Hanihara, 2008; Harris, 1998; Harris and Harris, 2007; Harris and 

Rathbun, 1989, 1991; Hemphill, 1991, 2008, 2009b; Hemphill et al, 1992, in press). 

Multivariate studies consistently demonstrate that isometric scaling accounts for a large 

proportion of the observed variation in tooth dimensions across populations (Harris, 1998; 

Harris and Rathbun, 1991; Hemphill 1991; Hemphill et al., 1992). In fact, so great are such 

differences in overall tooth size and so extensive is the evidence for tooth size reduction in 

the post-Pleistocene era that many researchers have concluded that odontometric data are of 

little utility for investigating microevolutionary questions among modern humans (e.g., 

Pedersen, 1949; Thomsen, 1955; Lasker and Lee, 1957; Cadien, 1972; O’Rourke and 

Crawford, 1980; Harris and Bailit, 1987). 

 Nevertheless it has also long been known that isometric scaling is not the only form 

of odontometric variation found among modern humans. Human groups also differ in 

proportional tooth size within and among tooth types (de Terra, 1905; Campbell, 1925; 

Pederson, 1949; Moorrees, 1957). A particularly well-known example of the former is the 

ratio of mesiodistal lengths of the maxillary central and lateral incisors in which, due to the 

possession of large lateral incisors, I1/I2 indices are low among Native Americans, while at 

the opposite extreme are Europeans, who are marked by relatively small lateral incisors and 

hence possess large I1/I2 ratios (Harris, 1998: 304). Indeed a number of studies have 

demonstrated that contemporary human groups possess dentitions of different shapes in the 

sense that “shapes” reflect differences in the proportionality of the various dental elements 

(Rosenzweig, 1970; Garn et al, 1968a, b, 1969, 1971). 

 Varied patterns of change are also evident from the studies of Garn and coworkers 

(1968a), who demonstrated that relative tooth sizes differ markedly among populations. 
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Thus, since the end of the Pleistocene not only have various human groups experienced 

greater or lesser amounts of overall reduction in tooth size, but the distribution, or 

allocation, of size differs across the various morphogenetic fields (K. Hanihara, 1976; 

Harris and Rathbun, 1989, 1991). Following the rationale of Penrose (1954), who noted that 

it is typically shape rather than size that most effectively distinguishes groups, Corruccini 

(1973) argued that shape will be the more important determinant of dissimilarity among 

closely related populations. This view has been confirmed by other metric data (Campbell, 

1978; Corruccini, 1978, 1987; Relethford, 1984; Thorpe and Leamy, 1984), as well as from 

analyses of differential allocation of tooth size throughout the dentition (Groeneveld and 

Kieser, 1987; Harris, 1998; Harris and Rathbun, 1989, 1991; Hemphill, 1991; Perzigian, 

1984). 

If one assumes that contemporary variation in tooth size and size proportionality 

have developed through divergence over time, such divergence may have occurred through 

the myriad factors noted above (probable mutation effect, somatic budget effect, directional 

selection), although all of these explanations have been criticized as inadequate (Kieser, 

1990; Harris, 1998). It is just as likely these differences may be the consequence of 

historical contingency (Gould, 1991a,b). That is, intergroup differences in tooth size 

allocation, while statistically significant (Perzigian, 1984; Harris and Rathbun, 1991), may 

represent nothing more than incidental repercussions of other evolutionary changes (Lande 

and Arnold, 1983), or they may simply be reflective of genetic drift and gene flow. If the 

latter is the case, for there is no inherent reason why a slightly broader lateral maxillary 

incisor relative to a relatively narrower central incisor should confer an advantage over the 

reverse, it may be that allocation, or “gradients” (Harris and Harris, 2007) of tooth size 

across the various morphogenetic fields of the permanent dentition may actually be less 

subject to the selective pressures that have accompanied technological and dietary changes 

throughout the Holocene than the dental morphology traits upon which so many recent 

studies of biological distance are based. 

This investigation seeks to address two important questions: 
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1. Are systemic biases introduced when prehistoric archaeologically derived samples 

are considered in the same analysis as samples of contemporary living 

individuals?  

2. Does variation in dental morphology trait frequencies yield results consistent with 

results obtained from assessment of tooth size allocation? 

Materials and Methods  

Odontometrics 

Mesiodistal lengths and buccolingual breadths of all tooth crowns, except third 

molars, were measured according to the standards of Moorrees (1957) and contrasted 

among 22 samples that include 2159 living and prehistoric individuals (Table 1, Fig. 1). 

Tooth measurements were size corrected by standardizing measurements against individual 

geometric means in samples of living populations and against sample means in prehistoric 

samples (Jungers et al, 1995) to provide an assessment of tooth size allocation across the 

permanent dentition (Harris and Bailit, 1988; Harris and Rathbun, 1991).  

 

Table 1. Samples used in the Tooth Size Allocation Comparison. 

   Source of   

Source of 

Archaeological 

Sample Abb.  n Dental Data Date Context & Date 

Altyn Depe ALT 25 Hemphill et al.

(in press) 

2500-2300 

BC 

Kohl (1992) 

Bhils BHI 208 Lukacs & 

Hemphill 

(1993) 

Living N/A 

Chalcolithic ChlMR 28 Lukacs & 4500 BC Jarrige (1984); Jarrige 
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Mehrgarh G Hemphill 

(1991) 

& Lechevallier (1979, 

1980) 

Chenchus CHU  196 Hemphill 

(1991) 

Living N/A 

 

Djarkutan DJR 48 Hemphill et al.

(1998) 

2100-1950 

BC 

Hiebert (1994) 

Garasias GRS 207 Lukacs & 

Hemphill 

(1993) 

Living N/A 

Geoksyur GKS 64 Hemphill et al.

(in press) 

3500-3000 

BC 

Kohl (1992) 

Gompadhomp

ti Madigas 

GPD 177 Hemphill 

(1991) 

Living N/A 

Harappa  HAR 26 Hemphilll et 

al. (1991) 

2600-1900 

BC 

Kenoyer (1998) 

Inamgaon INM 38 Lukacs (1987) 1600-700 

BC 

Sankalia (1984) 

Khowar KHO 104 Hemphill et al.

(in press) 

Living N/A 

Kuzali KUZ 31 Hemphill et al.

(1998) 

1950-1800 

BC 

Hiebert (1994) 

Madaklasht MDK 191 Hemphill 

(2008); 

Hemphill et al. 

Living N/A 
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2010) 

Molali MOL 52 Hemphill et al.

(1998) 

1800-1650 

BC 

Hiebert (1994) 

Neolithic 

Mehrgarh  

NeoMR

G 

42 Lukacs (1986) 6500-6000 

BC 

Jarrige (1984); Jarrige 

& Lechevallier (1979, 

1980) 

Pakanati 

Reddis 

PNT 184 Hemphill 

(1991) 

Living N/A 

Vaghelia 

Rajputs 

RAJ 190 Lukacs & 

Hemphill 

(1993) 

Living N/A 

Mixed 

Maharashtran

s 

RAS 70 Hemphill 

(1991) 

Living N/A 

Sapalli Tepe SAP 49 Hemphill et al.

(1998) 

2300-2100 

BC 

Hiebert (1994) 

Sarai Khola SKH 25 Lukacs (1983) 200-100 BC Bernhard (1969) 

 

Swatis SWT 190 Hemphill 

(2009b) 

Living N/A 

 

Tepe Hissar TH 139 Dyson & Lawn 

(1989) 

3385-1885 

BC 

Hemphill (in press) 

Timargarha TMG 21 Lukacs (1983) 1400-850 

BC 

Dani (1966, 1967) 
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TOTAL  2298    

 

Differences between samples were quantified with squared Euclidean distances and 

the patterning of inter-sample differences was simplified with neighbour-joining cluster 

analysis (Felsenstein, 1989; Saitou and Nei, 1987), multidimensional scaling with 

Guttman’s (1968) coefficient of alienation, and principal coordinates analysis (Gower, 

1966). Multidimensional scaling was accomplished into the first three dimensions and the 

goodness of fit was assessed through the degree of stress experienced in fitting the model. 

The symmetric matrix of Smith’s MMD values was double-centreed prior to principal 

coordinates analysis (Rohlf, 2000). The first three principal coordinate axes were retained 

and group scores calculated along these axes. Results obtained by multidimensional scaling 

and principal coordinates analyses were ordinated into three-dimensional space and a 

minimum spanning tree (Hartigan, 1975) was imposed on the array of data points to ease 

interpretation of the patterning of intersample associations. 

Total crown areas were calculated for each sample to test whether systemic bias 

affects comparisons of tooth size gradients between prehistoric and living samples. Total 

crown area was calculated by multiplying mesiodistal tooth lengths by buccolingual tooth 

breadths and summing the areas from the central incisors to the second molars of the 

mandible and maxilla. Total crown areas were ranked along an ordinal scale for the 18 

samples included in both tooth size allocation and dental morphology analyses. In cases 

where more than one sample possessed identical total crown areas each sample was awarded 

the average rank score for the number of tied ranks involved. Total crown areas were 

regressed against ranked compound complexity scores (see below) and against ranked 

sample value on the first dimension obtained from multidimensional scaling as well as the 

first principal axis obtained by principal coordinates analysis with Spearman’s rho (Sokal 

and Rolf, 1995; Zar, 1999). 

If geometric scaling removes the effect of overall size, differential allocation of 

permanent tooth size throughout the dentition among the various groups being compared 
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should be reflected by the absence of a significant correlation between total crown area and 

group scores obtained for the first dimension from multidimensional scaling or the first 

principal coordinate axis. Conversely, if compound complexity scores reflect coordinated 

enhancement of crown complexity or simplification, significant correlations should occur 

between compound complexity scores and group scores along the first dimension obtained 

from multidimensional scaling and the first coordinate axis obtained by principal 

coordinates analysis. 

Dental Morphology: 

Dental traits were scored in accordance with the standards of the Arizona State 

University Dental Anthropology System (Scott and Turner, 1997). Where possible, the 

dentition of each individual was assessed for 26 dental traits scored as 71 tooth-trait 

combinations. Observations were made on both right and left antimeres. Frequencies of dental 

traits were calculated for each grade of expression according to the individual count method of 

Scott (1973, 1980; see also Scott and Turner, 1997) in which the greatest degree of expression, 

regardless of side, was considered the score for that individual under the assumption that this 

procedure reflects the maximum genetic potential for each trait (Turner, 1985; Turner et al. 

1991).  

Trait selection is a critical issue in any biological distance analysis (Harris and Sjovøld, 

2004; Irish, 2010; Sjovøld, 1977: 31). The most discriminating variables differ with the array 

of samples considered. Two important issues arise when such an analysis involves both living 

and archaeologically-derived prehistoric samples. First, sample sizes are usually relatively 

small and trait representation is often biased when archaeologically derived samples are 

considered. This is due to the limited preservation of ancient remains, the non-random greater 

post-mortem loss of anterior teeth from skeletonized remains, and heightened levels of tooth 

wear among ancient peoples. Second, because it is unlikely individual traits, let alone the 

expression of individual traits on various teeth, are controlled by separate genes or separate 

batteries of genes (see Keene, 1991; Mitsiadis and Smith, 2006; Nichol, 1989; Osborn, 1978; 

Townsend et al, 2009), it is important to determine whether specific tooth-trait combinations 
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are inter-correlated thereby leading to artificial inflation of inter-group differences (Sjovøld, 

1977). 

The two-step trait editing procedure recommended by Irish (2010) and Harris and 

Sjovøld (2004) is followed here (see Hemphill, in press). Once inter-correlated and 

insufficiently variant tooth-trait combinations were removed, the remaining battery of 

ordinally-graded trait expressions was dichotomized into presence/absence only for 

comparative purposes, where any degree of expression was considered a positive 

manifestation. The only exception is shovelling of the maxillary anterior teeth, where grade 2 

was considered the minimum level of positive expression. Because numerous studies have 

found minimal sex dimorphism in trait expression (T. Hanihara, 1992, 2008; Irish, 1998; Scott, 

1973, 1980; Smith and Shigey, 1988), males and females were pooled for comparative 

purposes. 

Frequencies of sex-pooled dental morphology trait frequencies from 2242 

individuals from 22 samples that include both prehistoric and living individuals form the basis 

of comparison (Table 2, Fig. 2). Trait frequencies were compared with Smith’s mean 

measure of divergence (MMD) statistic with Freeman and Tukey’s (1950) angular 

adjustment and Green and Suchey’s (1976) correction for low- and high-frequency traits. 

This distance measure normalizes trait frequency distributions and is especially useful when 

dealing with missing observations and/or the small sample sizes often encountered when 

incorporating archaeologically derived dental samples (Harris and Sjovøld, 2004; Sjøvold, 

1977).  

Table 2. Samples used in the Dental Morphology Comparison. 

   Source of   

Source of 

Archaeological 

Sample Abb.  nmax
1 Dental Data Date Context & Date 

Bengalis BNG 73 Hemphill (1991) Living N/A 
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Chalcolithic 

Mehrgarh 

ChlMRG 25 Lukacs & Hemphill 

(1991) 

4500 BC Jarrige (1984); 

Jarige & 

Lechevallier (1979, 

1980) 

Chenchus CHU  194 Hemphill (1991) Living N/A 

 

Djarkutan DJR 39 Hemphill et al.

(1998) 

2100-1950 

BC 

Hiebert (1994) 

 

Gompadhomp

ti Madigas 

GPD 178 Hemphill (1991) Living N/A 

Harappa HAR 33 Hemphill et al.

(1991) 

2600-1900 

BC 

Kenoyer (1998) 

Inamgaon INM 41 Lukacs (1987) 1600-700 

BC 

Sankalia (1984) 

Khowar KHO 136 Blaylock (2008); 

Hemphill et al.  (in 

press) 

Living N/A 

Kuzali KUZ 24 
Hemphill et al. 

(1998) 

1950-1800 

BC 

Hiebert (1994) 

 

Madaklasht MDK 181 Hemphill (2008); 

Hemphill et al. 

(2010) 

Living N/A 
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Madia Gonds MDA 169 Lukacs et al.

(1998); 

Hemphill et al. 

(2000) 

Living N/A 

Mahars MHR 195 Lukacs et al.

(1998); 

Hemphill et al. 

(2000) 

Living N/A 

Marathas MRT 198 Lukacs et al.

(1998); 

Hemphill et al. 

(2000) 

Living N/A 

Molali MOL 41 Hemphill et al.

(1998) 

1800-1650 

BC 

Hiebert (1994) 

 

Neolithic 

Mehrgarh  

NeoMR

G 

49 Lukacs (1986) 6500-6000 

BC 

Jarrige (1984); 

Jarrige & 

Lechevallier (1979, 

1980) 

Pakanati 

Reddis 

PNT 182 Hemphill (1991) Living N/A 

Mixed 

Maharashtrans 

RAS 68 Hemphill (1991) Living N/A 

Sapalli Tepe SAP 43 Hemphill et al.

(1998) 

2300-2100 

BC 

Hiebert (1994) 
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Sarai Khola SKH 15 Lukacs (1983) 200-100 

BC 

Bernhard (1969) 

 

Swatis SWT 182 Hemphill (2009b) Living N/A 

 

Tepe Hissar TH 151 Hemphill et al. (in 

press) 

3300-2500 

BC 

Dyson & Lawn 

(1989) 

 

Timargarha TMG 25 Lukacs (1983) 1400-850 

BC 

Dani (1966, 1967) 

TOTAL  2242    

1. nmax represents the greatest number of individuals scored for a non-metric trait. 

 

The patterning of inter-sample differences reflected in the triangular matrix of 

pairwise Smith’s MMD values was simplified with neighbour-joining cluster analysis, 

multidimensional scaling with Guttman’s (1968) coefficient of alienation, and principal 

coordinates analysis. For both multidimensional scaling and principal coordinates analyses, 

results were ordinated into three-dimensional space and a minimum spanning tree was 

imposed on the array of data points to ease interpretation of the patterning of intersample 

associations.  

A compound complexity score was calculated for each sample to test whether 

systemic bias affects comparisons of dental morphology trait frequencies between 

prehistoric and living samples. A complexity score was calculated by ranking the samples 

relative to one another along an ordinal scale for the 18 samples included in both dental 

morphology and tooth size allocation analyses. In cases where more than one sample 

possessed a specific tooth-trait combination in identical frequencies each sample was 
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awarded the average rank score for the number of tied ranks involved. The compound 

complexity score was based on the summed rank scores for the retained 17 tooth-trait 

combinations. Compound complexity scores were regressed against ranked total crown area 

and against ranked sample value on the first dimension obtained from multidimensional 

scaling and the first coordinate axis obtained from principal coordinate analysis with 

Spearman’s rho (Sokal and Rolf, 1995; Zar, 1999). 

The matrix correspondence test (Mantel, 1967), a permutation procedure commonly 

employed to test the statistical significance of correlations between various matrices (Dietz, 

1983; Douglas and Endler, 1982; Manly, 1986; Sokal, 1979), was used to further assess the 

comparability of results obtained through assessment of dental morphology and allocation 

of tooth size. Such tests have often been used to test hypotheses about spatial or temporal 

impacts upon genetic or phenetic distances (Hemphill, 1998, 1999; Hemphill and Mallory, 

2004; Smouse et al, 1986). Significantly high correlations between measures of biological 

relatedness and either geographic distances or temporal differences have often been 

interpreted as evidence of differentiation through isolation-by-distance (Congdon et al, 

2000; Irish, 2010; Maes and Volckaert, 2002; Manel et al, 2003) and/or through long-

standing historical divergence (Telles and Diniz-Filho, 2005; Epperson, 2003; Lampert et al, 

2003). 

The three matrix permutation test (Smouse et al, 1986) was used to provide 

additional insight into the comparability of dental morphology trait frequency and tooth size 

allocation data for reconstruction of biological history. As outlined by Dow and Cheverud 

(1985), the two triangular dissimilarity matrices (squared Euclidean distances, matrix A; 

Smith’s MMD distances, matrix B) were compared to a triangular matrix of pairwise 

geographic distances (matrix C). This matrix is tested against the original two matrices to 

determine whether the two biological distance matrices (squared Euclidean distance, 

Smith’s MMD distances) are the product of geographic factors acting upon the same process 

of differentiation. A partial correlation between matrices A and B, conditional upon matrix 

C is computed by first regressing the elements of matrix A on the equivalent elements of 

matrix C to obtain a matrix of residuals res (A.C). A matrix of residuals of matrix B on 
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matrix C, res (B.C) is similarly computed. Then least-squared regression obtains the partial 

correlation coefficient rAB.C by calculating the product-moment coefficient of the two 

residuals res (A.C) and res (B.C). The significance of the partial correlation between the two 

residuals matrices is assessed by performing a Mantel test between the residuals matrices 

after 10,000 permutations. 

Results: 

Archaeologically-Derived Samples, Living Samples and Systemic Bias: 

The two-step trait editing procedure resulted in elimination of 54 tooth-trait 

combinations. The leading factors behind elimination in order of the number of variables 

removed were: 1) extremely low sample sizes (n < 10), which were especially under-

represented for third molar variants due to the sampling protocol employed for living samples 

(see Hemphill, 2008, 2009a, Hemphill et al, 2010, in press); 2) lack of discrimination, usually 

due to either trait fixation or absence; and 3.) inter-trait correlation. 

The remaining battery of 17 tooth-trait combinations, nine maxillary and eight 

mandibular, was retained for comparative purposes. The maxillary variables include 

shovelling of UI1 and UI2, tuberculum dentale development on these same teeth, hypocone 

reduction on UM1 and UM2, Carabelli’s trait expression on UM1, and presence of the 

metaconule on UM1 and UM2. The mandibular tooth-trait combinations include the 

presence of the Y-groove on LM1 and LM2, and presence of the hypoconulid, entoconulid, 

and metaconulid on these same teeth. 

Ranked total crown area was contrasted against each group’s ranked compound 

complexity score to test whether systemic bias renders comparisons between samples of 

ancient and living ethnic groups moot. The correlation between ranked total crown area and 

ranked complexity score among the 18 samples in which data was available for both tooth 

size and crown complexity is 0.004, which is not significant (p= 0.986). 

Total crown area was contrasted to the sample’s ranked position on the first 

dimension produced by multidimensional scaling and the first principal coordinate axis 
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produced by principal coordinates analysis with Spearman’s rho. A non-significant 

relationship between total crown area and group scores obtained for the first dimension 

from multidimensional scaling and the first principal coordinate axis ensures that geometric 

scaling removes the effect of overall size but leaves disparities in the allocation of tooth size 

throughout the dentition to differentiate among groups. This relationship was found to be 

non-significant for both the first dimension obtained through multidimensional scaling (rs= -

0.233; p= 0.351) and for the first principal coordinate axis (rs= 0.158; p= 0.530). 

Ranked compound complexity scores were contrasted to the sample’s ranked 

position on the first dimension produced by multidimensional scaling and the first principal 

coordinate axis produced by principal coordinates analysis with Spearman’s rho. If 

compound complexity scores reflect coordinated enhancement or simplification of crown 

complexity, then significant correlations ought to occur between compound complexity 

scores and group scores along the first dimension obtained from multidimensional scaling 

and the first coordinate axis obtained by principal coordinates analysis. Correlations 

between ranked compound complexity score and ranked position on the first dimension 

obtained by multidimensional scaling (rs= 0.709; p= 0.001) and on the first principal 

coordinate axis (rs= -0.699; p= 0.001) are both highly significant. 

Two things are clear from such results. First, geometric scaling of mesiodistal tooth 

lengths and buccolingual tooth breadths removes the impact of overall size leaving different 

proportions in tooth size to distinguish between samples with multidimensional scaling and 

principal coordinates analysis. Second, analysis of dental morphology variation with 

Smith’s MMD statistic with these same two data reduction techniques differentiates among 

samples along coordinated vectors of crown enhancement and simplification. Thus, when 

such results are considered together, it is clear that no systemic bias is introduced into 

contrasts of dental morphology trait frequencies or allocation of tooth size when prehistoric 

and living samples are included in a single analysis. 

Are Tooth Size Allocation and Crown Complexity the Product of the Same Differentiating 

Process? 
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The null hypothesis expects assessment of dental morphology trait frequencies and 

assessment of size allocation throughout the dentition to provide information about 

population histories through patterning of pairwise phenetic distances between samples. If 

the two triangular matrices of Smith’s MMD values and squared Euclidean distances based 

upon geometrically scaled mesiodistal tooth lengths and tooth breadths are realizations of 

the same variation generating process, and if a significant influence upon that process is 

geographic propinquity, each distance matrix should be significantly correlated with 

geographic differences. If the observed correlation between the two is the consequence only 

of geography, their partial correlation after geography has been removed should be zero 

(Oden and Sokal, 1992: 280). 

           Thus, it appears three things are required to demonstrate that variation in tooth 

morphology can yield results consistent with those obtained from allocation of permanent 

tooth size for reconstructing biological histories. First, there must be a significant 

correlation in the triangular matrices of pairwise differences between samples yielded by 

these two assessments of biological distance. Second, each of these matrices must be 

significantly correlated with a matrix of geographic distances between sample pairs. Third, 

the partial correlation between the matrix of Smith’s MMD values and the matrix of squared 

Euclidean distances must be effectively zero after the effect of geography has been 

removed. 

 The degree of correspondence between the triangular matrix of pairwise Smith’s 

MMD values (Table 3) yielded by dental morphology trait frequencies and the triangular 

matrix of squared Euclidean distances yielded by geometrically scaled mesiodistal tooth 

lengths and buccolingual tooth breadths (Table 4) for the 18 samples with both sets of data 

was assessed with the Mantel test. This test yielded a t-value of 2.083, which indicates that 

the two matrices are not significantly different from one another (r= 0.205; p= 0.981). The 

degree of correspondence between the triangular matrix of Smith’s MMD values and 

straight-line geographic distances between sample pairs (Table 5) yields a t-value of 3.532, 

which indicates that geographic distance is significantly correlated with the divergence 

values yielded by dental morphology trait frequencies (r= 0.336; p= 0.999), for the 
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likelihood of finding such correspondence by chance through 10,000 iterations is 

infinitesimally small (p= 0.0026). A similar assessment of the degree of correspondence 

between the squared Euclidean distances and straight-line geographic distances between 

sample pairs yielded a t-value of 2.983, which also indicates that the two matrices are 

significantly correlated (r= 0.347; p= 0.999); the likelihood of occurring purely by chance is 

again very small (p= 0.0025). However, once the effect of geography is removed, the partial 

correlation of the residuals yielded by the triangular matrices of Smith’s MMD values and 

squared Euclidean distances is not significant (t= 0.934; r= 0.010; p= 0.825). Such results 

indicate that dental morphology trait frequencies and allocation of permanent tooth size 

represent realizations of the same variation generating process. Further, both measures are 

significantly auto correlated with straight-line geographic distances.  
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Table 3. Squared Euclidean Distances (x100) between Sample Pairs 

 ALT BHI 

Chl
MR
G CHU DJR GRS GKS GPD HAR INM 

KH
O KUZ 

MD
K 

MO
L 

Neo
MR
G PNT RAJ RAS SKH SAP SWT TH 

TM
G 

ALT 0.000                       
BHI 3.890 0.000                      
ChlMRG 4.225 2.584 0.000                     
CHU 3.507 2.843 3.564 0.000                    
DJR 3.769 3.873 3.105 3.113 0.000                   
GRS 3.780 1.434 2.854 2.623 3.609 0.000                  
GKS 4.589 4.215 3.500 3.650 2.657 3.942 0.000                 
GPD 3.953 2.099 2.489 2.738 3.795 2.012 3.909 0.000                
HAR 4.303 2.844 2.613 3.297 3.614 3.090 3.838 2.764 0.000               
INM 5.244 2.911 2.813 4.136 4.400 3.402 4.687 3.001 2.581 0.000              
KHO 3.216 3.337 2.972 2.799 1.972 2.938 2.534 3.273 3.574 4.481 0.000             
KUZ 4.548 4.512 3.688 3.706 3.460 4.411 2.978 3.951 3.504 4.412 3.305 0.000            
MDK 3.496 2.710 2.349 2.303 2.513 2.573 2.902 2.388 2.545 3.337 2.196 2.984 0.000           
MOL 4.331 4.312 3.229 3.902 2.859 4.258 2.732 4.105 3.642 4.667 2.652 2.371 2.678 0.000          
NeoMRG 3.873 2.111 1.668 2.845 2.828 2.403 3.027 2.325 2.298 2.747 2.752 3.249 1.937 3.083 0.000         
PNT 4.006 2.111 2.441 2.434 3.336 1.952 3.637 1.005 2.476 2.676 3.043 3.704 2.056 3.862 2.205 0.000        
RAJ 3.628 1.926 2.887 2.231 3.384 1.405 3.937 1.717 2.918 3.343 2.956 4.250 2.264 4.094 2.530 1.333 0.000       
RAS 3.716 1.795 2.067 2.609 3.358 1.861 3.280 1.271 2.535 2.981 2.704 3.433 1.991 3.317 1.748 1.388 1.851 0.000      
SKH 4.550 3.090 3.098 3.290 3.061 2.982 2.791 3.556 2.859 3.887 2.723 3.617 2.533 3.189 2.231 3.321 3.210 3.013 0.000     
SAP 3.935 3.950 3.185 3.400 2.321 3.808 1.883 3.910 3.595 4.692 1.935 2.541 2.683 1.982 2.763 3.675 3.789 3.083 2.520 0.000    
SWT 3.140 2.287 2.398 2.114 2.634 2.016 3.343 1.992 2.847 3.530 2.234 3.573 1.453 3.212 2.063 1.668 1.635 1.695 3.096 3.141 0.000   
TH 3.810 3.265 2.604 3.165 2.662 3.522 3.073 3.063 3.299 4.059 2.834 3.633 2.074 3.123 2.240 2.982 3.220 2.516 3.160 2.749 2.390 0.000  
TMG 4.944 3.379 3.134 3.300 3.626 3.580 3.402 3.346 2.309 3.521 3.422 3.028 2.892 3.344 2.621 3.120 3.436 2.864 2.313 2.888 3.428 3.184 0.000 
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Table 4. Mean Measure of Divergence Analysis (MMD values below diagonal, standard deviations below diagonal) 

 BNG ChlMRG CHU DJR GPD HAR INM KHO KUZ MDK MDA MHR MRT MOL NeoMRG PNT RAS SAP SKH SWT TH TMG 
BNG --- 2.045 0.666 1.852 0.683 2.515 1.765 0.834 2.568 0.691 0.71 0.681 0.67 1.534 1.505 0.68 1.02 1.773 3.467 0.7 0.976 3.145 
ChlMRG 9.758 --- 1.744 2.904 1.761 3.572 2.828 1.913 3.618 1.769 1.788 1.759 1.747 2.597 2.576 1.758 2.093 2.818 4.517 1.779 2.025 4.146 
CHU 5.542 4.854 --- 1.556 0.380 2.225 1.469 0.536 2.268 0.387 0.407 0.378 0.366 1.234 1.206 0.376 0.717 1.480 3.171 0.398 0.691 2.868 
DJR 21.059 10.198 7.855 --- 1.574 3.405 2.624 1.704 3.450 1.579 1.599 1.571 1.560 2.427 2.393 1.570 1.902 2.678 4.352 1.586 1.888 4.026 
GPD 2.929 7.134 0.540 13.000 --- 2.242 1.487 0.553 2.285 0.405 0.425 0.396 0.384 1.251 1.223 0.394 0.735 1.497 3.188 0.415 0.707 2.884 
HAR 6.523 5.020 4.881 13.930 5.838 --- 3.268 2.372 4.061 2.247 2.267 2.239 2.229 3.074 3.064 2.239 2.562 3.326 5.012 2.255 2.548 4.648 
INM 14.294 11.615 7.628 12.657 7.441 3.906 --- 1.644 3.350 1.495 1.513 1.485 1.473 2.332 2.289 1.483 1.810 2.562 4.229 1.506 1.774 3.950 
KHO 7.813 7.776 3.550 11.120 4.690 2.655 4.152 --- 2.422 0.562 0.580 0.553 0.540 1.394 1.368 0.550 0.883 1.628 3.319 0.576 0.836 3.015 
KUZ 18.282 10.082 9.961 -4.419 14.322 7.591 11.858 12.309 --- 2.292 2.311 2.283 2.271 3.139 3.090 2.282 2.617 3.370 5.042 2.299 2.572 4.704 
MDK 5.214 9.291 7.561 20.776 6.104 5.144 6.566 1.327 18.960 --- 0.432 0.404 0.392 1.258 1.230 0.402 0.742 1.503 3.194 0.424 0.712 2.889 
MDA 10.859 10.418 4.236 15.208 3.773 4.879 0.851 4.253 16.620 6.488 --- 0.423 0.412 1.278 1.251 0.421 0.763 1.523 3.215 0.443 0.731 2.908 
MHR 7.811 10.352 6.121 22.756 5.050 2.546 2.776 2.093 22.086 2.298 1.908 --- 0.383 1.249 1.222 0.392 0.404 1.495 3.187 0.414 0.705 2.882 
MRT 9.322 10.660 5.997 18.497 4.530 1.501 0.513 3.208 16.643 4.093 0.531 0.161 --- 1.237 1.211 0.381 0.723 1.484 3.176 0.402 0.694 2.870 
MOL 13.329 2.087 4.769 -2.635 9.832 4.870 11.441 5.471 -3.287 12.053 13.479 15.117 13.979 --- 2.071 1.248 1.582 2.353 4.031 1.266 1.559 3.725 
NeoMRG 19.140 6.124 11.259 16.742 11.774 6.355 -0.420 10.944 17.776 12.032 3.626 8.359 5.663 15.250 --- 1.220 1.557 2.313 4.013 1.240 1.521 3.672 
PNT 2.104 7.583 2.779 18.947 0.773 2.666 8.186 3.489 18.933 4.088 5.095 2.773 3.335 12.576 12.718 --- 0.732 1.494 3.185 0.412 0.705 2.881 
RAS -0.521 4.835 3.974 20.778 1.865 3.339 9.570 6.707 19.114 4.275 6.488 4.768 5.406 13.528 9.481 1.160 --- 1.822 3.521 0.752 1.023 3.188 
SAP 17.556 6.455 6.912 -4.368 12.234 8.987 14.634 8.703 -5.332 17.729 16.326 19.566 17.078 -5.141 20.681 16.255 18.726 --- 4.278 1.510 1.824 3.987 
SKH 21.177 14.816 7.236 5.763 9.692 2.572 -0.308 7.991 -1.490 15.799 5.836 9.628 4.112 6.165 9.840 11.768 18.223 3.851 --- 3.202 3.486 5.602 
SWT 2.520 7.428 4.858 17.146 4.152 2.484 7.360 0.552 16.479 -0.171 6.551 2.536 4.466 9.004 12.286 1.879 2.737 14.046 14.990 --- 0.719 2.899 
TH 23.835 15.351 11.203 -3.900 15.918 13.730 16.501 14.608 -3.511 24.961 18.874 25.910 21.110 0.647 21.718 21.329 24.447 -2.101 5.170 20.578 --- 3.221 
TMG 13.547 8.126 3.811 8.330 5.809 -0.136 -1.345 0.092 4.076 3.943 0.579 0.996 -0.873 4.272 4.463 6.192 10.547 7.101 -7.645 5.552 11.297 --- 
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Table 5. Straight-line Geographic Distances between Sample Pairs among the 18 Samples included in both Tooth Size Allocation and Dental Morphology Analyses2 

 

 
ChlMR

G CHU DJR GPD HAR INM KHO KUZ MDK MOL 
NeoMR

G PNT RAS SAP SKH SWT TH 
CHU 1712         
DJR 860 2460        
GPD 1985 282 2741       
HAR 470 1585 870 1870       
INM 1235 545 2094 814 1188       
KHO 750 1985 400 2267 570 1748      
KUZ 860 2460 0 2741 870 2094 400      
MDK 690 1960 435 2242 535 1723 40 435     
MOL 860 2460 0 2741 870 2094 400 0 435     
NeoMR
G 0 1712 890 1985 470 1235 750 890 690 890        
PNT 1985 282 2741 0 1870 814 2267 2741 2242 2741 1985     
RAS 2005 550 2115 804 1208 15 1763 2115 1738 2115 2005 804     
SAP 795 2424 45 2706 830 2064 405 75 412 75 795 2706 2079     
SKH 645 1762 595 2044 345 1533 250 595 220 595 645 2044 1548 580    
SWT 690 1797 590 2050 412 1600 240 590 180 590 690 2050 1615 580 35   
TH 1265 3100 1080 3382 1665 2665 1540 1080 1440 1080 1265 3382 2109 1012 1523 1545  
TMG 425 1818 500 2100 405 1593 185 500 130 500 425 2100 1607 515 110 115 1448 

 

2. Sample abbreviations are from Table 1, distances are in kilometers. 
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Reconstruction of Population History—Odontometric Analysis: 

NEIGHBOUR-JOINING CLUSTER ANALYSIS (FIG. 3) 

Neighbour-joining cluster analysis indicates that the sample from Tepe Hissar (TH) shares 

closest phenetic affinities to prehistoric Central Asians from southern Uzbekistan (DJR, KUZ, 

MOL, SAP) and from the Tedjen Oasis of southeastern Turkmenistan (GKS), although these 

affinities are not close. Remaining samples tend to aggregate by region, with several exceptions. 

The prehistoric samples from the Indus Valley exhibit closest affinities to one another, except for 

the sample from Harappa, which has closest affinities to the sample from Inamgaon (INM) located 

in west-central peninsular India. Affinities are particularly close between the two post-Mature 

Phase samples from Timargarha (TMG) and Sarai Khola (SKH). The two temporally distinct 

samples from Mehrgarh do not show close affinities to one another and are identified as peripheral 

members of the aggregate that includes the other prehistoric samples Indus Valley. The remaining 

samples from west-central peninsular India are marked by closest affinities to one another, except 

for the mixed caste urban sample from Pune (RAS), which is identified as possessing closer 

affinities to Dravidian-speaking caste Hindus from southeastern India. The three ethnic group 

samples from the Hindu Kush highlands (KHO, SWT, MDK) possess no affinities to one another. 

The Swatis (SWT) are part of a three sample aggregate that also includes the sample of Dravidian-

speaking tribals from southeast India (CHU) as well as the Namazga V period sample from the 

Kopet Dagh foothill plain of southern Turkmenistan (ALT). As such, this aggregate includes 

samples separated by the greatest geographic and linguistic distances. The sample from Madaklasht 

(MDK) is found in the centre of the array and appears to share no affinities to any of the other 

samples. In marked contrast, Khowars (KHO) are identified as possessing closest affinities to the 

BMAC samples from southern Uzbekistan, as well as to the Namazga III period sample from the 

Tedjen Oasis of southeastern Turkmenistan (GKS). 
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Figure 3. Neighbour-joining cluster analysis of squared Euclidean differences in geometrically scaled 

mesiodistal tooth lengths and buccolingual tooth breadths for all teeth, except third molars. Sample 

abbreviations are from Table 1. 

MULTIDIMENSIONAL SCALING (FIG. 4) 

 Multidimensional scaling of the diagonal matrix of squared Euclidean distances into three 

dimensions with Guttman’s coefficient of alienation accounts for 95.8% of the total variance 

(stress= 0.092) after 64 iterations. Located in the lower left of the array, multidimensional scaling 

identifies the inhabitants of Tepe Hissar (TH) as possessing rather distant affinities to the BMAC 

samples from southern Uzbekistan (DJR, KUZ, MOL, SAP) and the Namazga III period sample 

from the Tedjen Oasis of southeastern Turkmenistan (GKS). Remaining samples generally fall into 

regional aggregates, but with exceptions. Prehistoric Indus Valley samples occupy the lower centre 

with fairly close affinities between the two post-Mature phase samples (TMG, SKH) and the later 

sample from Mehrgarh (ChlMRG). Affinities are somewhat more distant for the earlier sample 

from Mehrgarh (NeoMRG), and especially the Mature Phase sample from Harappa (HAR). The 

prehistoric sample from west-central peninsular India (INM) is identified as distantly associated 

with these prehistoric Indus Valley samples. The three living samples from west-central India 

(BHI, GRS, RAJ) are most similar to one another and have secondary affinities to the two 

Dravidian-speaking caste samples from southeast India (GPD, PNT) . The mixed caste urban 
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sample from Pune (RAS) is markedly divergent from the other living samples from peninsular 

India with rather distant affinities to the prehistoric Indus Valley sample from Timargarha (TMG) 

one and the living Swatis (SWT) of the Hindu Kush highlands. The three Hindu Kush ethnic 

groups are identified as possessing closer affinities to one another than suggested by neighbour-

joining cluster analysis. Affinities are particularly close between the Madaklasht (MDK) and 

Swatis (SWT), with Khowars (KHO) more distantly removed toward the phenetic space occupied 

by the prehistoric Central Asian samples from southern Uzbekistan. Two samples are as 

phenetically isolated from all others: tribal Chenchus (CHU) from southeastern India, and the 

Namazga V period inhabitants of Altyn depe (ALT). 

 

Figure 4. Multidimensional scaling of squared Euclidean differences in geometrically scaled mesiodistal 

tooth lengths and buccolingual tooth breadths for all teeth, except third molars with Guttman’s 

coefficient of alienation. Sample abbreviations are from Table 1. 

 

PRINCIPAL COORDINATES ANALYSIS (FIG. 5) 

The first three principal coordinate axes account for 66% of the total variance. Individuals 

from Tepe Hissar (TH) occupy a highly isolated position in the upper right of the array that links to 

the other samples by only a very distant and tenuous connection to the latest of the prehistoric 

BMAC samples from southern Uzbekistan (MOL). Remaining samples are largely arranged by 

regional aggregates, but again there are exceptions. Peninsular Indians occupy the lower left side 

and for inhabitants of both Gujarat and Andhra Pradesh, affinities are closer between the two Hindu 
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caste samples (GRS and RAJ, GPD and PNT) than to their respective tribal samples (BHI, CHU). 

This is especially the case for the Chenchus (CHU), who occupy a highly isolated phenetic 

position. The mixed caste urban sample from Pune is rather divergent from the other three living 

samples from west-central India (BHI, GRS, RAJ) and links peninsular Indian samples to samples 

from other regions via a distant connection to the Swatis (SWT) of the Hindu Kush highlands. The 

three samples from the Hindu Kush exhibit closest affinities to one another, but it is clear that 

affinities are closer, but not especially close, between Swatis and the inhabitants of Madaklasht 

(MDK) than either group shares with Khowars (KHO). Instead Khowars occupy a position 

peripheral to the prehistoric samples from southern Uzbekistan and to the Namazga III period 

sample from the Tedjen Oasis (GKS). The remaining prehistoric sample from Central Asia, Altyn 

depe, occupies a highly isolated position in the right foreground. Prehistoric samples from the 

Indus Valley are widely dispersed throughout the centre and upper right. Affinities are fairly close 

between the two post-Mature Phase samples (TMG. SKH), as are affinities between the two 

samples from Mehrgarh (NeoMRG, ChlMRG), while the Mature Phase sample from Harappa 

(HAR) links these pairs of prehistoric Indus Valley samples to one another. Once again, the 

prehistoric sample from west-central peninsular India (INM) is associated with these prehistoric 

samples from the Indus Valley. 

 

Figure 5. Principal coordinates analysis of squared Euclidean differences in geometrically scaled 

mesiodistal tooth lengths and buccolingual tooth breadths for all teeth, except third molars. 

Sample abbreviations are from Table 1. 
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Reconstruction of Population History—Dental Morphology 

NEIGHBOUR-JOINING CLUSTER ANALYSIS (FIG. 6) 

Located in the lower left corner of the array, Tepe Hissar (TH) is identified as possessing 

closest affinities to the BMAC samples from southern Uzbekistan. Affinities are closest with the 

Djarkutan period sample (DJR) and most distant with the latest Molali period (MOL) sample. The 

Molali period sample links to prehistoric Indus Valley samples via the latest of these samples, Sarai 

Khola (SKH). Affinities are increasingly remote for the Late Bronze/Early Iron Age sample from 

Timargarha (TMG) and the Mature Phase sample from Harappa (HAR). The two pre-Mature Phase 

Indus Valley samples from Mehrgarh exhibit no affinities to one another or to any of the other 

samples from the Indus Valley. The earlier sample from the aceramic Neolithic levels (NeoMRG) 

links to samples from west-central peninsular India. This affinity is closest with the Jorwe period 

sample from Inamgaon (INM) and is more remote for the living samples, but of these latter 

samples, affinities are closer with the tribal Madia Gond sample (MDA) from eastern Maharashtra 

than to the two Hindu caste samples (MRT, MHR). In marked contrast, the early Chalcolithic 

sample from Mehrgarh (ChlMRG) has closest affinities to living samples of Dravidian-speaking 

ethnic groups of southeast India, especially tribal Chenchus (CHU). The three samples from the 

Hindu Kush highlands (KHO, MDK, SWT) exhibit closest affinities to one another and have 

affinities intermediate between living samples from west-central and southeastern peninsular India, 

as well as to the prehistoric Indus Valley samples from Harappa and Timargarha. The two urban 

mixed caste samples from Kolkata (BNG) and Pune (RAS) exhibit surprisingly close affinities to 

one another, followed by more distant affinities to the two Dravidian-speaking Hindu caste samples 

from southeast India (PNT, GPD). 
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Figure 6. Neighbour-joining cluster analysis of Smith’s MMD values based on differences in dental 

morphology trait frequencies for 17 tooth-trait combinations. Sample abbreviations are from 

Table 2. 

MULTIDIMENSIONAL SCALING (FIG. 7) 

After 36 iterations, multidimensional scaling of the triangular matrix of Smith’s pairwise 

MMD values into three dimensions with Guttman’s coefficient of alienation accounts for 95% of 

the total variance (stress= 0.100). Multidimensional scaling places the sample from Tepe Hissar 

(TH) on the extreme left side of the array. Tepe Hissar is identified as possessing closest affinities 

to the BMAC samples from southern Uzbekistan, and affinities are especially close with the 

Djarkutan period sample (DJR). These samples, which are found on the left, are strongly separated 

from South Asian samples, regardless of whether these latter samples derive from the Hindu Kush 

highlands, the Indus Valley of Pakistan, or peninsular India. The only partial exception to this 

pattern is the latest of the prehistoric samples from the Indus Valley, Sarai Khola (SKH), which 

occupies an intermediate position in the centre. The two samples from Mehrgarh are identified as 

possessing no affinities to one another. As with neighbour-joining cluster analysis, the earlier 

sample (NeoMRG) is identified as possessing closest affinities to inhabitants of west-central 

peninsular India. However, multidimensional scaling suggests that affinities are closer to living 

Madia Gond tribals (MDA) than to the prehistoric sample from Inamgaon (INM). Nevertheless, 

multidimensional scaling is consistent with neighbour-joining cluster analysis in identifying that 

the most distant affinities between west-central Indians and the Neolithic inhabitants of Mehrgarh 
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occur with the two Hindu caste samples (MHR, MRT). Multidimensional scaling identifies the 

Chalcolithic period inhabitants of Mehrgarh (ChlMRG) as possessing closest affinities to living 

Dravidian-speaking samples, especially tribal Chenchus (CHU)—a result consistent with the 

findings of neighbour-joining cluster analysis. The three samples from the Hindu Kush highlands 

are found in the lower right. Khowars (KHO) are marked by affinities to Mature Phase Harappans 

(HAR) from the Indus Valley on the one hand and to Swatis (SWT) on the other. Swatis (SWT), 

and especially the residents of Madaklasht (MDK), do not share close affinities to any of the other 

samples, even to Khowars. The two mixed caste urban samples (BNG, RAS) occupy unexpected 

positions adjacent to one another among the living Dravidian-speaking samples from southeastern 

India. 

 

Figure 7. Multidimensional scaling of Smith’s MMD values based on differences in dental morphology 

trait frequencies for 17 tooth-trait combinations with Guttman’s coefficient of alienation. 

Sample abbreviations are from Table 2. 

PRINCIPAL COORDINATES ANALYSIS (FIG. 8) 

The first three principal coordinate axes account for 88.3% of the total variance. Principal 

coordinates analysis yields results highly consistent with those obtained by neighbour-joining 

cluster analysis and multidimensional scaling. The sample from Tepe Hissar (TH) is identified as 

occupying a position on the extreme edge of the array, this time on the right, with closest affinities 

to the BMAC samples. However, unlike the previous analyses, principal coordinates analysis 

suggests that closest affinities are with the earliest BMAC sample from Sapalli tepe (SAP). Overall, 
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phenetic separation between Tepe Hissar and the Central Asian samples from southern Uzbekistan 

is not as marked as that depicted by neighbour-joining cluster analysis or by multidimensional 

scaling. The latest Indus Valley prehistoric sample, Sarai Khola (SKH) occupies an intermediate 

position along the first axis in the centre of the array, but unlike multidimensional scaling, the 

Chalcolithic period sample from Mehrgarh (ChlMRG) also occupies an intermediate position along 

this first axis. While the sample from Sarai Khola has affinities to two earlier prehistoric samples 

from the Indus Valley (TMG, HAR), the samples from Mehrgarh are identified as possessing no 

phenetic affinities to one another or to any of the other Indus Valley samples. The Neolithic sample 

(NeoMRG) is identified as possessing closest, albeit distant, affinities to living and prehistoric 

inhabitants of west-central peninsular India, particularly the tribal sample of Madia Gonds (MDA) 

from eastern Maharashtra. The later Chalcolithic inhabitants of Mehrgarh are identified as 

possessing closest affinities to Dravidian-speaking inhabitants of southeastern India; in this case, 

affinities are closest with the tribal sample of Chenchus (CHU). Located in the lower left, the three 

living samples of Hindu Kush highlanders occupy a phenetic position intermediate between living 

and prehistoric inhabitants of west-central India on the one hand, and living ethnic groups of 

southeastern India on the other. In contrast to results obtained by neighbour-joining cluster analysis 

and multidimensional scaling, principal coordinates analysis indicates that it is the Khowars, rather 

than the Madaklasht, that stand apart from other Hindu Kush highlanders. The two mixed caste 

urban samples (BNG, RAS) are identified as possessing closest affinities to living ethnic groups 

from southeast India, but unlike results obtained from the other analyses, principal coordinates 

analysis does not identify these two samples as possessing closest affinities to one another. Instead 

these two samples occupy positions equidistant, but in opposite phenetic directions, from the low-

status Dravidian-speaking Hindu caste sample of Gompadhompti Madigas (GPD). 
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Figure 8. Principal coordinates analysis of Smith’s MMD values based on differences in dental 

morphology trait frequencies for 17 tooth-trait combinations. Sample abbreviations are from 

Table 2. 

 

Discussion 

Are systemic biases introduced when prehistoric archaeologically derived samples are 

considered in the same analysis as samples of contemporary living individuals? 

Total crown area, as a measure of overall tooth size, was ranked by sample and regressed 

upon each sample’s ranked complexity score, as a measure of overall crown morphological 

elaboration to determine whether systemic bias is introduced when archaeologically derived 

samples are considered in the same analysis as samples of contemporary living individuals. No 

correlation (rs= 0.004; p= 0.986) was found between these two variables. Thus, there appears to be 

no relationship between crown size and crown complexity among the samples considered here. 

Ranked crown area was also regressed upon the sample ranked scores along the first dimension 

yielded by multidimensional scaling and by the first principal coordinate axis yielded by principal 

coordinate analysis. Neither of these correlations were significant, demonstrating that the effect of 

gross size has been effectively removed thereby permitting assessment of differential tooth size 

allocation (or “gradients”) across and within the various morphogenetic fields of the permanent 

dentition (Harris and Harris, 2007). Similar regressions of ranked complexity scores by sample 

along the first dimension yielded by multidimensional scaling and by the first principal coordinate 
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axis yielded by principal coordinate analysis consistently yielded significant correlations. Such 

results indicate these data reduction techniques detect differences among the samples in 

coordinated crown elaboration and simplification. When considered in conjunction with differential 

tooth size allocation, such results indicate the dentitions of the various samples vary metrically and 

morphologically independently of antiquity.   

Does Variation in Dental Morphology Yield Results Consistent with Those Obtained from Allocation 

of Permanent Tooth Size? 

The research design employed here included different living samples of Khowars as well as 

different ethnic groups from western India and prehistoric groups from Central Asia to exacerbate 

potential differences in results obtained from dental morphology and allocation of permanent tooth 

size. A matrix correlation test between the triangular matrix of squared Euclidean distances 

obtained from geometrically scaled mesiodistal tooth lengths and buccolingual tooth breadths and 

the triangular matrix of Smith’s MMD values obtained from dental morphology trait frequencies 

found these matrices to be significantly correlated. Further, both matrices were found to be 

significantly correlated to a triangular matrix of pairwise geographic distances between sample 

pairs. An examination of the partial correlation of residuals of these two matrices once the effect of 

geography was removed found these residuals to be non-significant. Following Oden and Sokal 

(1992: 289), if a non-significant result is obtained by the three matrix permutation test upon two 

matrices (squared Euclidean distances, Smith’s MMD distances) that have been demonstrated to be 

spatially autocorrelated one can accept the null hypothesis that the two matrices are the product of 

geographic factors acting upon the same process of differentiation. 

Considered as a whole, analyses based on these two types of data yield some results that are 

consistent and others that are not. Both identify a core of regional continuity for most regions, both 

indicate there are continuity problems for prehistoric samples from the Indus Valley, especially 

those that antedate the third millennium BC. The analyses also identify outliers that do not appear 

to be related to other samples included in this analysis, suggest that samples that combine members 

of different ethnic groups (castes) are problematic for comparative purposes, and appear unaffected 

by the inclusion of both prehistoric and living samples. 
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When consideration is limited to the 18 living and prehistoric samples for which dental 

morphology and odontometric data are considered, the two analyses differ in the following three 

ways: 1) the degree of phenetic separation of living Khowars from the other samples of living 

Hindu Kush highlanders and their phenetic proximity to prehistoric Central Asians from southern 

Uzbekistan; 2) the degree of phenetic separation between the two temporally distinct samples from 

Mehrgarh; and 3) the relative phenetic isolation of the tribal Chenchus from other southeast Indian 

samples and from all other samples.  

The results obtained from tooth size allocation show no phenetic affinities between the 

BMAC samples from southern Uzbekistan to the Namazga V period inhabitants of Altyn depe, but 

indicate rather close affinities with the earlier Namazga III period inhabitants of the Tedjen Oasis. 

Such results are intriguing given the millennium that separates Geoksyur from the BMAC samples. 

Similar findings were obtained in an earlier study of craniometric variation (Hemphill, 1999) 

where, given the considerably earlier date for Geoksyur and the subsequent abandonment of the 

desiccated Tedjen Oasis, it was speculated that the descendants of the Geoksyur population may 

have migrated east, perhaps toward the Zeravshan River Valley and may have contributed to the 

ancestral population that later inhabited the urban centres of Sapalli tepe and Djarkutan. 

 If the Aryan Invasion Model is true, that populations attributable to the urban centres of 

Sapalli tepe and Djarkutan, perhaps under the influence of elite dominance from horse mounted 

steppe populations (Erdosy, 1995; Hiebert, 1994, 1998; Hiebert & Lamberg-Karlovsky, 1992; 

Kuzmina, 1998; Parpola, 1995), crossed the Hindu Kush and emigrated to the Indus Valley during 

the mid-2nd millennium BC, post-Mature phase inhabitants of the Indus Valley should reflect the 

biological impact of this invading population. Further, if the distribution of Y-chromosome 

haplotype R1a reflects the genetic “smoking gun” of these invaders, Indo-Aryan-speaking 

populations inhabiting much of the northern half of the Indian subcontinent should also reflect the 

biological signature of these intrusive Central Asians (Bamshad et al, 2001; Mukherjee et al, 2001; 

S. Roychoudhury et al, 2000; Thanseem et al, 2006; Wells et al, 2001). 

 None of the results obtained through dental morphology or tooth size allocation analyses 

support such a scenario. While results obtained from dental morphology provide some evidence of 

less phenetic separation between the latest of the prehistoric Indus Valley samples and the BMAC 
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samples of southern Uzbekistan, this is not evident from either neighbour-joining analysis or 

principal coordinates analysis. Similarly, only the plot produced by principal coordinates analysis 

shows this phenetic proximity between the BMAC samples and Sarai Khola. Together, these results 

suggest the material evidence recovered from Quetta (Jarrige and Hassan, 1989), Mehrgarh VIII 

(Santoni, 1984), and Swat (Antonini, 1973) are unlikely to reflect an actual movement of Central 

Asians into the northwestern region of South Asia. These results also corroborate a number of 

recent genetic studies that likewise fail to find any substantial influx of Central Asian genes into 

South Asian populations (Sahoo et al, 2006; Sharma et al, 2006). 

Whatever biological connections may exist between the populations of Central and South 

Asia appears limited to ethnic groups living in the Hindu Kush highlands of northern Pakistan. 

Analyses based on comparisons of dental morphology trait frequencies tend to identify these three 

samples as possessing fairly close affinities to one another. This is especially the case for 

neighbour-joining cluster analysis and principal coordinates analysis, but is less so for results 

obtained by multidimensional scaling. Further, dental morphology analyses yield volatile results 

with regard to the affinities of these ethnic groups to both living and prehistoric samples from other 

regions of South and Central Asia. Both neighbour-joining cluster analysis and multidimensional 

scaling suggest equidistant separations of these Hindu Kush highlanders from southeastern and 

west-central peninsular Indians, as well as from Mature Phase Harappans and the Late 

Bronze/Early Iron Age sample from Timargarha, coupled with no affinities to the two temporally 

distinct samples from Mehrgarh, prehistoric Central Asians, or the Bronze Age inhabitants of Tepe 

Hissar. By contrast, principal coordinates analysis suggests these Hindu Kush highlanders have 

closest affinities to peninsular Indians, coupled with no affinities to the prehistoric inhabitants of 

the Indus Valley, and are especially separated phenetically from prehistoric Central Asians and the 

prehistoric inhabitants of Tepe Hissar. Odontometric analyses suggest that affinities between these 

highlanders are not close. Swatis and the inhabitants of Madaklasht are identified as isolates to all 

other samples, while the Khowar consistently occupy a phenetic position peripheral to prehistoric 

Central Asians from southern Uzbekistan and the Tedjen Oasis of southeastern Turkmenistan. 

Such disparate results may be the consequence of several factors. The first is that these 

populations, living in remote and extremely challenging environments, may have experienced a 
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series of population bottlenecks and genetic drift. Indeed, such findings were found by Papiha 

(1996) among groups living in the mountainous sub-Himalayan region of Kinnaur District, 

Himachal Pradesh. A second possibility is that these groups are marked by such volatility in 

phenetic affinities because they share little biological affinities to one another or to any of the other 

samples included in this analysis.  

The phenetic affinities of prehistoric samples from the Indus Valley clearly differ between 

dental morphology and odontometric data sets. Analyses based upon dental morphology trait 

frequencies identify fairly close phenetic affinities among post-4th millennium BC samples, coupled 

with a strong phenetic divergence between the two temporally distinct samples from Mehrgarh and 

these later prehistoric samples. The phenetic divergence of these early samples is so profound that 

the earlier sample from Mehrgarh stands as an isolate peripheral to living and prehistoric samples 

from west-central India, while the later sample stands as an isolate peripheral to living samples 

from southeast India. By contrast, analyses based upon the allocation of tooth size do not confirm 

the profound phenetic separation between the two samples from Mehrgarh. Although affinities do 

not appear particularly close, neither sample stands apart as possessing closer affinities to non-

Indus Valley samples. Instead, it is the Mature Phase sample from Harappa that has affinities with 

the west-central peninsular prehistoric sample from Inamgaon. The fairly close phenetic affinities 

between the two post-Mature phase samples, Timargarha and Sarai Khola, identified by dental 

morphology analyses is confirmed by odontometrics. 

Such striking differences in the phenetic affinities possessed by prehistoric Indus Valley 

samples that antedate the 3rd millennium BC cannot be attributed to the antiquity of these samples 

per se, for no correlation was found between tooth size and crown complexity, even though 

prehistoric samples from South Asia, like those from other world regions, exhibit a tendency 

toward reduction across the post-Pleistocene era (Lukacs, 1985a). The affinities identified from the 

dental morphology analysis between the Neolithic inhabitants of Mehrgarh with west-Central 

Indians in general, and with the Jorwe period inhabitants of Inamgaon, may reflect long-standing 

population continuity across the subcontinent that dates back to the initial dispersal of humanity to 

South Asia (Kivisild et al, 2003; McElreavy & Quintana-Murci 2005; Sahoo et al., 2006). Indeed, 

none of the analyses showed the affinity to be strong. In this regard, it is intriguing that tooth size 



TOOTH SIZE & CROWN COMPLEXITY… 

113 
 

allocation analysis yields a similar result, except the affinities are limited to the Jorwe period 

sample and are closer to the Mature Phase inhabitants of Harappa than to the Neolithic inhabitants 

of Mehrgarh. Yet, once again, these affinities are not particularly close. Further, it may be that the 

affinities identified by dental morphology between Neolithic Mehrgarh and Inamgaon and between 

Harappa and Inamgaon by tooth size allocation may signal patterns of interaction that ceased with 

the deurbanization of the Indus Civilization near the beginning of the 2nd millennium BC. Neither 

dental morphology nor allocation of tooth size analyses indicates any phenetic proximity between 

post-Mature Phase Indus Valley samples and peninsular Indians. This lack of relatedness to 

peninsular Indians extends to living inhabitants of the Hindu Kush highlands as well as to 

prehistoric Central Asians, while the separation between Indus Valley and peninsular Indians 

inhabitants has been confirmed for Y-chromosome variations by Sengupta and coworkers (2006; 

see also McElreavey and Quintana-Murci, 2005) and for mtDNA by Quintana-Murci and 

coworkers (2004; see also Metspalu et al, 2004). 

Dental morphology analyses consistently identify a regional distinction between ethnic 

groups from Maharashtra in west-central India relative to ethnic groups from Andhra Pradesh in 

southeastern India, which corroborates numerous genetic studies consistent with long-standing 

population continuity and genetic differentiation through isolation-by-distance (Bamshad et al, 

1996; Das et al, 1996; Ghosh et al, 1977; Majumdar 1998; Majumdar and Mukherjee, 1993; et al, 

1999; Metspalu et al, 2004; Sahoo et al, 2006; Sengupta et al., 2006; Walter et al, 1977). However, 

these results confirm that tribal samples are consistently most distinctive relative to their Hindu 

caste counterparts, and that the prehistoric sample from Inamgaon is identified as being associated 

with both living ethnic groups from west-central India as well as prehistoric samples from the 

Indus Valley. This is consistent with numerous genetic studies which indicate a greater population 

structuring beyond simple isolation-by-distance; a structure that distinguishes between tribal and 

caste Hindu populations (Balakrishnan, 1978; Battacharayya et al, 1999; Cordaux et al, 2004; 

Kivisild et al., 2003; Livshits and Nei, 1990; Majumdar, 1998; A.K. Roychoudhury, 1983).  

Odontometric analyses likewise consistently identify a regional distinction between living 

peninsular Indians, but the distinction is not as well marked as that yielded by dental morphology. 

Results of odontometric analyses also tend to identify the tribal samples of each region as 
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divergent. However, odontometric analyses identify the Chenchus of southeastern India as highly 

divergent from their Hindu caste counterparts, while Bhils of Gujarat are much less so, which 

corroborates the assertion of strong genetic differences among tribal populations (Krithika et al, 

2009) as well as their differing degrees of genetic separation from caste Hindus due to the 

absorption of former tribal populations into the caste system through the process of Hinduisation 

(Chaubey et al, 2007).  

Conclusions 

The current research was designed to test whether combining odontometric and dental 

morphology data from archaeologically-derived individuals with data from living individuals 

introduces bias that renders population history reconstruction moot and whether these two dental 

systems of biological variation are the product of the same differentiation process that may be used 

to reconstruction population histories. 

Are systemic biases introduced when prehistoric archaeologically derived samples are considered in 

the same analysis as samples of contemporary living individuals? 

As noted that the beginning of this paper, biological anthropologists have long been wary of 

mixing prehistoric and contemporary samples into any biological distance analysis because it is 

well-known that overall tooth size and crown complexity have been reduced in the post-Pleistocene 

era. Consequently many researchers have contended that the reduction in tooth size and crown 

complexity occurred in lock-step fashion due to positive selection from technological 

improvements in pre-masticatory food preparation techniques and a dietary shift from hunting and 

gathering to agriculturally-based food production. The association between tooth size and crown 

complexity was tested, and the correlation was found to be low and statistically insignificant. 

Similar results were found for the association between total crown area and compound complexity 

score. Thus, it appears clear, no systemic bias is introduced into either dental morphology analysis 

or analysis of permanent tooth size allocation when both prehistoric and living samples are 

included.    
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Does variation in dental morphology trait frequencies yield results consistent with results obtained 

from assessment of tooth size allocation? 

A three matrix permutation test upon two biological distance matrices (squared Euclidean 

distances, Smith’s MMD distances) and a matrix of geographic distances indicates that both 

measures of biological distance are spatially autocorrelated. Consequently, one can accept the null 

hypothesis that these two matrices of biological distance are the product of geographic factors 

acting upon the same process of differentiation. Nevertheless, results obtained from analysis of 

dental morphology trait frequencies is not identical to those obtained by analysis of the allocation 

of permanent tooth size throughout the dentition with regard to the patterning of pairwise affinities 

among samples. The key issue is whether the differences between the two analyses are so profound 

that they are discordant and therefore cannot be used in tandem to address questions about 

population origins and subsequent interactions. The data presented here indicates that they are 

concordant, at least on a regional level. Therefore, both dental trait frequencies and allocation of 

permanent tooth size are similar, but distinct, reflections of the same differentiating process. 

Because of this, researchers are best served by considering both when attempting to reconstruct the 

biological histories of populations of specific world regions. 
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Archaeological Explorations around Padri, Bhavnagar District 

in Saurashtra, Gujarat, Western India 
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Introduction 

The Harappan research in Gujarat although initiated through an accidental discovery of 

script bearing ceramic at Vallabipur (Heras 1938), became a major area of research in 

Indian Archaeology through a series of explorations and excavations followed by the 

analyses of its artefacts through interdisciplinary studies. These researches led to the 

categorization of this region as the southern region of the Indus Civilization (Possehl 

1999), ordering the cultural changes into different phases of Indus Civilization (Vats 

1937; Dikshit 1950; Nanavati 1962; Rao 1963; Wheeler 1959; 1966; Malik 1968) and 

identification of its regional variations (Subbarao 1958; Rao 1956, 1963, 1979, 1985; 

Mehta et.al. 1971; Nanavati et al. 1971; Joshi 1972; Sankalia 1972; Pandya 1983; Hegde 

et. al. 1988; Possehl and Raval 1989; Possehl and Herman 1990; Allchin 1990; Shinde 

1992a, 1992b; Dhavalikar and Possehl 1992; Sonawane and Ajithprasad 1994; Herman 

and Krishnan 1994; Bhan 1994; Allchin and Allchin 1997; Ajithprasad 2002, 2008, 

2011; Ajithprasad and Sonawane 2011). In addition to these the concept of cultural 

dichotomy was also put forward to explain the co-existence of ‘classical’ Indus Cultural 

sites with that of the regional chalcolithic and Mesolithic traditions (Soundararajan 1980; 

Sankalia 1965; Possehl and Kennedy 1979). In the light of the above, explorations 

conducted in and around Padri region, an area that falls along the Shetrunji river, close to 

the Gulf of Khambhat to determine the intensity of sites along the periphery of a 

definable geographical sub-region. It was assumed that this exploration would further 

contribute to the understanding of Padri ware within the Chalcolithic context of Gujarat. 

Padri and its surroundings 

The study area (from N, E to N, E) falls within Talaja Taluka and parts of Gogha and 

Palitana Talukas in Bhavnagar District (Figure 1), in the coastal low lands lying between 

0 to 75 m contours. The Shetrunji River originates from the eastern side of Saurashtra 

plateau and flows towards the east to the gulf of Khambhat. The land along the river is 
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fertile and supports both rabi and kharif crops. The geology and drainage pattern of this 

region are extensively studied by several researchers (Pappu and Marathe 1977; Marathe 

1981; Merh 1995). The land serves as habitats for both wild and domesticated animals. 

 

Figure 1: All the Newly Explored/Revisited Sites in and around Padri (Study Area) 
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Previous Archaeological Researches in the Study Area 

Previous workers have carried out a variety of archaeological researches in this area. 

These have brought to light evidence of human activity in this area during the Prehistoric 

Period (IAR 1979-80: 17-23; Costa: Personal Communication; ), Chalcolithic period 

(Paul et al. 1997: 53-63; Paul 1999; Paul and Shinde 1998-99: 141-48; Shirvalkar 2008; 

IAR 1990-91: 8-10, 1991-92: 21-22, 1993-94: 34-35 and 38, 1995-96: 11-12; Shinde 

1992a, 1992b, 1994, 1996, 1998, 2006; Shinde and Kar 1992; Shinde and Thomas 1993; 

Joglekar 1993-94: 32-35, 1996-97: 55-68; Bhagat 2001; Shirvalkar 2008; Rajesh 2011; 

Ajithprasad: Personal Communication;), Early Historic (IAR 1956-57: 77, 1957-58: 99, 

1960-61: 8, 1964-65: 73, 1967-68: 9; Paul et al. 1997: 53-63; Paul 1999; Paul and Shinde 

1998-99: 141-48; Paul 1999)  and Medieval Period (IAR 1955-56: 67, 1980-81: 89, 

1986-87: 117; Shinde 1994). Besides, an ethnographic work carried out in this area is 

also significant for understanding the cultural processes (Kar et al. 1993: 143-185). The 

present survey was aimed at understanding the site intensity, intra-site and inter-site 

interactions within this area and also to examine if there was any strong signature of 

regional Chalcolithic cultures. 

Exploration, Artefact Analyses Methods and Results 

Prior to field survey, in addition to literature review, the geo-morphological and 

archaeological potentials of the area were studied with the help of topographic sheets of 

1:250000 and 1: 50000 scale, satellite images, Google earth images and SRTM maps. 

Field walking was restricted at times to avoid trespassing through private land or land 

under cultivation. Nevertheless, an area falling under a 25km radius circle with Padri as 

the centre was surveyed.  Overall through this survey, a total number of 146 villages 

from four talukas were explored; 119 in Talaja, 15 in Ghogha, 10 in Palitana and 2 in 

Bhavnagar.  The sites reported earlier were also revisited. The geo-coordinates of the 

archaeological sites, rough estimate of the shape and size of the mound were recorded 

using Garmin eTrex Vista hand held GPS. During the survey it was noticed that due to 

continuous use of the land for agricultural purposes sites have undergone either partial or 

complete destruction. The details of each site were recorded on a site recording sheet 

(Figure 2). Sampling, though random, was done with great care; however difficulties 

were encountered in categorising them in multicultural sites. Major artefacts recovered 
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from the sites include diagnostic sherds of pottery, terracotta objects, stone objects, shell 

objects and some faunal remains. The exploration brought to light 33 sites (Table 1; 

Figure 1); Urban Harappan/Sorath Harappan (11), Post Urban Harappan/Late Sorath 

Harappan (9), Early Historic (3) and Late Medieval (24). As this paper is focussing on 

Chalcolithic period, sites of the Urban and Post Urban Harappan  are disccussed here. 

Total number of the explored/revisited Chalcolithic sites are 12 in number and all of 

them are located in Talaja taluka. These are Padri (Figure 3), Lilivav, Sakhavadar/ Nehda 

(Figure 4), Vejodhari, Khandera, Sultanpur/ Sartanpur I, Sultanpur/ Sartanpur II, 

Hamirpara, Borla, Bhalar, Datravad/Dantred and Talli (Figure 5). In the sites except 

Lilivav, Khandera and Bhalar; Urban Harappan artefacts were found associated with 

Post Urban Harappan/Late Sorath Harappan artefacts. 

Figure 2: Site Recording 
Sheet 

Figure 3: General View of Disturbed Archaeological Mound at Padri

 
Ceramics from the study area were categorized into different wares based on their 

colour, surface features, form, texture and probable manufacturing techniques.  Its colour 

(Red, Buff, Grey and Black and Red) was determined by identifying its equivalents in 

the Munsell Soil Colour Chart (1954). Determination of its texture was done by 

comparing the ‘feel’ of its evenly cut cross-section with the ‘feel’ of different grades of 

sand paper (Grades: 36, 50, 60, 80, 100 and 120), along with other parameters such as 

slip-body relationship and visible features of firing.  It was found that the feel of coarse 

wares was equivalent to that of -36, 36, 50; fine wares to 100, 120 and 120+ and the 
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medium ones to 60 and 80. Based on its typo-technological features ceramics were 

classified as Chalcolithic, Early Historic and Medieval types. The other artefacts 

recovered during the explorations are pottery discs, perforated pottery discs/ spindle 

whorls, ear stud, grinding stones, pestle stones, broken terracotta animal figurines, 

polisher, shell bangle fragments, animal bones, teeth, horn, shell debit ages and various 

types of shells/molluscs  

 

Figure 4: Chalcolithic Site at Sakhavadar, General View 

 

 

Figure 5: The Pile of Remains of Disturbed Structures, Talli 
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Discussion 

Establishing the relative chronology of sites into various cultural periods (Figure 6) was 

done through a comparative analysis of the ceramics from explored sites with various 

excavated sites in Gujarat. The ceramics from the survey regions are comparable to the 

same from Lothal (A and B), Surkotada (IA, IB and IC), Rangpur (IIA, IIB and IIC), 

Rojdi (A, B and C) and Kuntasi (I and II) (Figures 7, 8 and 9; Table 2). Thus the 

explored sites are datable to Urban Harappan and Post Urban Harappan phases; c. 2600-

1900 BC and c. 1900-1600 BC, respectively.  The recalibrated chronometric dates from 

the excavated site at Padri are in the range of c. 3800-1750 BC (Table 3) (Possehl 1994). 

Earlier it was thought that both the Padri Ware (Figure 10) and Sorath Harappan 

ceramics occur from the middle of fourth millennium BC and continue to the Urban 

Harappan period (Shinde 1998; Bhagat 2001; Shirvalkar 2008). The reanalysis of the 

ceramics (Rajesh 2011) from the Pre Urban Harappan phase (c. 3800-2600 BC) at Padri 

indicated that the Sorath Harappan vessel types encountered at Padri are available in 

other sites during the Urban Harappan phase (Rangpur II A and II B). A majority of 

ceramics observed by previous researchers (Shinde 1998; Shirvalkar 2008) during the 

Urban Harappan phase and the transition phase from Pre-Urban to Urban Harappan 

phase at Padri are also available in the other Late Sorath Harappan sites of Gujarat. 

Among the twelve Chalcolithic sites explained in this article, six are newly discovered 

by the researchers. The material remains from these sites and also the other revisited 

sites did not yield Padri ware or other Pre Urban artefacts, though the earlier researchers 

reported it from Bandi Rohil (Paul et al. 1997). Instead our survey in this site brought out 

only Early Historic and Late Medieval ceramics. We also noticed that the previous 

researchers labelled the other sites except Padri as Pre Urban Harappan and Urban 

Harappan without noticing the Sorath Harappan and Late Sorath Harappan characters of 

artefacts. Besides Padri, Talli is the only site which gives the evidence of Chalcolithic 

stone architecture that underwent destruction due to agricultural activities. 
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Figure 6: Chronological (Chronometric and Relative) Synopsis of the Study Area 

 

Figure 7: Explored Sorath Harappan and Late Sorath Harappan Ceramics from Padri Gohilini, 

Lilivav and Sakhavadar 
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Figure 8: Explored Sorath Harappan and Late Sorath Harappan Ceramics from Sultanpur I, 

Sultanpur II, Vejodhari, Khandera, Hamirpara and Datravad 

 
The availability of shell bangles and shell debitage, lithic debitage, ceramics and 

vitrified sherds from the study area suggest that craft activities existed here at a marginal 

level. It was observed that the distribution of Chalcolithic sites were along the water 
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bodies, on fertile black cotton soil, whereas the Medieval sites are located on sandy red 

soil locally known as Goradumatti, whose reason is not yet determined. Above all, the 

contrasting results of different explorations in the study area show that systematic 

surveys can produce more authentic information regarding the distribution of sites and 

its nature. 

 

Figure 9: Explored Classical Harappan, Sorath Harappan and Late Sorath Harappan Ceramics from 
Borla, Bhalar and Talli 
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Figure 10: Padri Ware from Padri (Adapted: Shirvalkar 2008) 
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Table 1: Newly Explored and Revisited Sites in and around Padri 

Sl. 
No. 

Site Village Taluka Latitude Longitude Site Size in 
Hectare 

Probable 
Deposit 
in Meter

Condition of 
the Site 

Cultural 
Affiliation 

1 Padri (Kerala no 
Dhoro) 

Padri 
Gohilini 

Talaja 21° 20. 37’ 
N 

72° 06.  65’ 
E 

340x210 = 
7.14 

3.2 Excavated, 
Highly 
Disturbed due 
to Soil Removal 

SH, CH, LSH, 
CBRW, EH 

2 Lilivav (Rakhodi 
Timbo) 

Lilivav Talaja 21° 20. 50’ 
N 

72° 03.  17’ 
E 

120x110 = 
1.32 

0.75 Disturbed due 
to Agricultural 
activities 

SH

3 Sakhavadar 
(Nehda) 

Sakhavada
r 

Talaja 21° 17. 46’ 
N 

72° 02.  73’ 
E 

150x100 = 
1.5 

0.75 Disturbed due 
to Agricultural 
activities, 
Temple 
Construction 

SH, LSH, LM

4 Vejodhari Vejodhari Talaja 21° 12. 14’ 
N 

72° 00.  12’ 
E 

40x30 = 0.12 0.5 Disturbed due 
to Agricultural 
activities 

SH, LSH, 
CBRW 

5 Khandera Khandera Talaja 21° 17. 22’ 
N 

72° 03.  85’ 
E 

300x200 = 6 1 Disturbed due 
to Agricultural 
activities 

SH

6 Sultanpur I Sultanpur/
Sartanpur 

Talaja 21° 18. 59’ 
N 

72° 05.  06’ 
E 

50x50 = 0.25 0.5 Highly 
Disturbed due 
to Agricultural 
activities 

LSH

7 Sultanpur II Sultanpur/
Sartanpur 

Talaja 21° 18. 72’ 
N 

72° 05. 19’  
E 

80x60 = 0.48 0.5 Disturbed due 
to Agricultural 
activities 

SH, LSH, LM
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8 Hamirpara Hamirpara Talaja 21° 29. 78’ 
N 

72° 03.  63’ 
E 

100x90 = 0.9 0.5 Highly 
Disturbed due 
to Agricultural 
activities 

SH, LSH, 
CBRW, LM 

9 Borla Borla Talaja 21° 24. 96’ 
N 

72° 03.  09’ 
E 

175x150 = 
2.63 

0.75 Highly 
Disturbed due 
to Agricultural 
activities 

CH, SH, LSH, 
CBRW 

10 Bhalar Bhalar Talaja 21° 24. 44’ 
N 

72° 04.  01’ 
E 

150x150 = 
2.25 

1 Highly 
Disturbed due 
to Agricultural 
activities 

CH, SH

11 Datravad Datravad Talaja 21° 24. 10’ 
N 

71° 59.  35’ 
E 

110x100 = 
1.1 

0.5 Highly 
Disturbed due 
to Agricultural 
activities 

SH, LSH

12 Talli Talli Talaja 21° 10. 99’ 
N 

71° 58.  43’ 
E 

125x125 = 
1.5625 

0.5 Highly 
Disturbed due 
to Agricultural 
activities, 
Construction 
Works 

SH, LSH

13 Talaja Talaja Talaja 21° 21. 26’ 
N 

71° 01.  96’ 
E 

150x150 = 
2.25 

1 Disturbed due 
to Agricultural 
activities, 
Construction 
Works 

EH, LM

14 Junagam (Royal) Royal Talaja 21° 22. 55’ 
N 

72° 02.  16’ 
E 

100x100 = 1 1.5 Disturbed due 
to Agricultural 
activities 

EH, LM



ARCHAEOLOGICAL EXPLORATIONS AROUND PADRI… 

151 

  

15 Pithalpur Pithalpur Ghogha 21° 30. 75’ 
N 

72° 10.  57’ 
E 

50x50 = 0.25 0.75 Disturbed due 
to Agricultural 
activities 

LM

16 Meda (Memda) Meda/Me
mda 

Palitana 21° 26. 58’ 
N 

71° 57.  27’ 
E 

250x250 = 
6.25 

1.5 Disturbed due 
to Agricultural 
activities 

LM

17 Vadlavali 
Meladimam no 
Timbo 

Thakadga
d/Chopda 

Talaja 21° 20. 98’ 
N 

72° 07.  76’ 
E 

225x225 = 
5.0625 

1.5 Disturbed due 
to Agricultural 
activities 

LM

18 Madhvada I Madhvada Talaja 21° 22. 41’ 
N 

72° 08.  80’ 
E 

50x40 = 0.20 0.5 Disturbed due 
to Agricultural 
activities 

LM

19 Bharapara Bharapara Talaja 21° 23. 58’ 
N 

72° 09.  51’ 
E 

60x60 = 0.36 0.75 Disturbed due 
to Construction 
of Road 

LM

20 Mahadevpara 
(Timbo) II 

Madhvada Talaja 21° 24. 80’ 
N 

72° 07.  97’ 
E 

75x75 = 
0.5625 

4 Disturbed due 
to Agricultural 
activities 

LM

21 Sivabhai no 
Timbo 

Piparla Talaja 21° 22. 55’ 
N 

72° 06.  31’ 
E 

100x100 = 1 2.5 Disturbed due 
to Agricultural 
activities 

LM

22 Jasapara Jasapara Talaja 21° 27. 72’ 
N 

72° 12.  73’ 
E 

50x50 = 0.25 0.75 Disturbed due 
to Agricultural 
activities 

LM

23 Paniyali Paniyali Talaja 21° 29. 48’ 
N 

72° 11.  33’ 
E 

40x30 = 0.12 0.5 Disturbed due 
to Agricultural 
activities 

LM

24 Ramnath Mandir 
no Timbo 

Kukad Talaja 21° 29. 60’ 
N 

72° 10.  53’ 
E 

75x60 = 0.45 0.75 Disturbed due 
to Agricultural 
activities 

LM
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25 Bhulsar (Fulsar) Bhulsar Talaja 21° 16. 64’ 
N 

72° 01.  46’ 
E 

50x50 = 0.25 0.5 Disturbed due 
to Agricultural 
activities 

LM

26 Junagam Madhuvan Talaja 21° 10. 05’ 
N 

72° 02.  42’ 
E 

60x50 = 0.30 0.75 Disturbed due 
to Agricultural 
activities 

LM

27 Jhanchmer Jhanchmer Talaja 21° 11. 00’ 
N 

72° 03.  77’ 
E 

100x55 = 
0.55 

1 Disturbed due 
to Agricultural 
activities 

LM

28 Bhungar Bhungar Talaja 21° 15. 22’ 
N 

72° 00.  09’ 
E 

50x50 = 0.25 0.5 Disturbed due 
to Agricultural 
activities, Road 
and House 
Construction  

LM

29 Timana I Timana Talaja 21° 25. 97’ 
N 

71° 59.  22’ 
E 

60x60 = 0.36 1 Disturbed due 
to Road and 
House 
Construction  

LM

30 Timana II Timana Talaja 21° 25. 73’ 
N 

71° 59.  61’ 
E 

125x125 = 
1.5625 

1 Disturbed due 
to Agricultural 
activities 

LM

31 Nesvad Nesvad Talaja 21° 29. 75’ 
N 

71° 03.  90’ 
E 

100x60 = 0.6 0.75 Disturbed due 
to Agricultural 
activities 

LM

32 Bharoli Bharoli Talaja 21° 31. 54’ 
N 

72° 04.  11’ 
E 

50x50 = 0.25 0.5 Disturbed due 
to Agricultural 
activities 

LM

33 Moti Mandvani Moti 
Mandvani 

Talaja 21° 28. 87’ 
N 

71° 59.  57’ 
E 

30x30 = 0.09 0.5 Disturbed due 
to Construction 
of Roads and 
houses 

LM
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CH: Classical Harappan; SH: Sorath Harappan, LSH: Late Sorath Harappan, CBRW: Chalcolithic Black and Red Ware, EH: Early 
Historic, LM: Late Medieval 

 
Table 2. Features of Sorath Harappan and Late Sorath Harappan Ceramics from the Study Area 

Site Name Cultural 
Period 

Ware Texture
In order

Rim 
Diameter

Vessel 
Part 

Shape Core 
Condition 

Other 
Features 

Similarity 
in Shape 

Padri Classical 
Harappan, 
Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Buff, 
Black 
and 
Red, 
Lustrous 
Red 

Fine, 
Medium, 
Coarse 

3 to 36 Rim, Base, 
Body, 
Stem 

Pot, Basin, 
Bowl, Dish, 
Perforated 
Jar, Dish on 
Stand 

Oxidized, 
Deoxidized 

Regular 
Striations, 
Finger 
Marks 

Lothal, 
Rangpur, 
Surkotada, 
Rojdi, 
Kuntasi 

Lilivav Sorath 
Harappan 

Red, 
Buff 

Fine, 
Medium, 
Coarse 

4 to 44 Rim, Base, 
Body, 
Stem 

Pot, Basin, 
Bowl, Dish, 
Perforated 
Jar, Jar, Dish 
on Stand 

Oxidized, 
Deoxidized 

Regular 
Striations, 
Beating 
Marks, 
Finger 
Marks 

Lothal, 
Rangpur, 
Rojdi, 
Kuntasi 

Sakhavadar Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Buff 

Fine, 
Medium, 
Coarse 

5 to 61 Rim, Base, 
Neck and 
Shoulder, 
Body, 
Stem 

Pot, Jar, 
Basin, Bowl, 
Dish, 
Perforated 
Jar Dish on 
Stand 

Oxidized, 
Deoxidized 

Regular 
Striations 
Finger 
Marks 

Lothal, 
Rangpur, 
Surkotada, 
Rojdi, 
Kuntasi 

Vejodhari Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Buff, 
Black 
and Red 

Medium, 
Fine, 
Coarse 

4 to 42 Rim, Base, 
Body, 
Stem 

Pot, Basin, 
Dish, Dish on 
Stand 

Deoxidized, 
Oxidized 

Regular 
Striations 

Rojdi

Khandera/ Sorath Red, Fine, 11-42 Rim, Base, Pot, Basin, Oxidized, Regular Lothal, 
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Sakhavadar Harappan Buff Medium, 
Coarse 

Body, 
Stem 

Bowl, Dish, 
Dish on 
Stand 

Deoxidized Striations, 
Finger 
Marks 

Rangpur, 
Surkotada 

Sultanpur/ 
Sartanpur I 

Late Sorath 
Harappan 

Red, 
Buff 

Coarse, 
Medium 

25-28 Rim, Base Pot, Basin Deoxidized, 
Oxidized 

Regular 
Striations 

Rojdi, 
Kuntasi 

Sultanpur/ 
Sartanpur II 

Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Buff, 
Gray 

Fine, 
Medium, 
Coarse 

12-36 Rim, 
Body, 
Stem 

Pot, Basin, 
Bowl, Lid, 
Dish, Dish on 
Stand 

Deoxidized, 
Oxidized 

Regular 
Striations, 
Beating 
Marks, 
Blister 

Lothal, 
Rangpur, 
Surkotada, 
Rojdi, 
Kuntasi 

Hamirpara Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Gray, 
Black 
and Red 

Fine, 
Medium, 
Coarse 

5-40 Rim, Base, 
Body, 
Stem 

Pot, Basin, 
Bowl, Dish, 
Dish on 
Stand 

Oxidized, 
Deoxidized 

Regular 
Striations, 
Beating 
Marks, 
Finger 
Marks 

Lothal, 
Rangpur, 
Rojdi, 
Kuntasi 

Borla Classical 
Harappan, 
Sorath 
Harappan, 
Late Sorath 
Harappan 

Red, 
Buff, 
Gray, 
Black 
and Red 

Fine, 
Medium, 
Coarse 

4-43 Rim, Base, 
Body, 
Stem 

Pot, Basin, 
Bowl, Dish, 
Dish on 
Stand, Lid, 
Perforated 
Jar 

Oxidized, 
Deoxidized 

Regular 
Striations, 
Beating 
Marks, 
Finger 
Marks 

Lothal, 
Rangpur, 
Rojdi, 
Surkotada, 
Kuntasi 

Bhalar Classical 
Harappan, 
Sorath 
Harappan 

Red Coarse, 
Medium, 
Fine 

7-43 Rim, 
Neck, 
Shoulder, 
Body, 
Base 

Pot, Basin, 
Dish, Dish on 
Stand 

Deoxidized, 
Oxidized 

Regular 
Striations, 
Beating 
Marks, 
Finger 
Marks, 
Blister 

Lothal, 
Rojdi, 
Surkotada, 
Kuntasi 

Datravad/ 
Dantred 

Sorath 
Harappan, 

Red, 
Buff 

Fine, 
Medium, 

4-42 Rim, Base, 
Body, 

Pot, Basin, 
Bowl, Dish, 

Oxidized, 
Deoxidized 

Regular 
Striations, 

Lothal, 
Rangpur, 
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Late Sorath 
Harappan 

Coarse Neck, 
Shoulder 

Dish on 
Stand 

Beating 
Marks, 
Finger 
Marks 

Rojdi, 
Surkotada, 
Kuntasi 

Talli Sorath 
Harappan, 
Late Sorath 
Harappan 

Red Fine, 
Medium, 
Coarse 

6-60 Rim, Base, 
Body, 
Stem 

Pot, Jar, 
Basin, Bowl, 
Dish, Dish on 
Stand, Lid, 
Lamp 

Oxidized, 
Deoxidized 

Regular 
Striations, 
Beating 
Marks, 
Finger 
Marks 

Lothal, 
Rangpur, 
Rojdi, 
Surkotada, 
Kuntasi 

 

Table 3: Recalibrated Radiocarbon Dates from Padri  

Sample 

Number 

Dated Material Radiocarbon Age Recalibration (Calib Rev 6.1.0) Cultural Association

PRL-1787 Charcoal 4820±100 BP 1∑ [cal BC 3705: cal BC 3515] 0.904194

2∑ [cal BC 3798: cal BC 3366] 0.996563 

Pre Urban Harappan: Padri 

Ware 

PRL-1785 Charcoal 4390±90 BP 1∑ [cal BC 3106: cal BC 2903] 0.833982

2∑ [cal BC 3346: cal BC 2887] 1. 

Pre Urban Harappan: Padri 

Ware 

PRL-1536 Charcoal 4010±145 BP 1∑ [cal BC 2700: cal BC 2341] 0.847792

2∑ [cal BC 2899: cal BC 2140] 1. 

Urban Harappan: Padri Ware

SorathHarappan 

PRL-1786 Charcoal 3740±100 BP 1∑ [cal BC 2294: cal BC 2016] 0.960737

2∑ [cal BC 2463: cal BC 1910] 1. 

Urban Harappan: Padri Ware
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PRL-1784 Charcoal 3660±100 BP

 

1∑ [cal BC 2147: cal BC 1901] 0.920762

2∑ [cal BC 2309: cal BC 1749] 0.992849 

Urban Harappan: Padri Ware

(Possehl 1994; Shinde 1998; Ajithprasad 2002) (Rajesh et al. 2012; Reimer et al. 2009)
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When and why the ancient town of Barikot was abandoned? 

A preliminary note based on the last archaeological data. 

 

LUCA M. OLIVERI 

Cultural phases 

The last excavations at Barikot (Trench BKG 11) were carried out in five seasons from 

2011 to 2013, and were focused on the last Macro-phases (6 and 5) of the lower town of 

the ancient fortified settlement founded by the Indo-Greeks in the late 2nd century BCE.  

Macro-phase 6 (=Period IX in BKG 11, 4-5; =Period VIII in BKG 1 and Phase 3 in BKG 

3; see Colliva 2011) was documented in all the previous excavations at the site as the last 

phase of organized re-use of the site when (part of) the town was already in ruin (Cupitò 

et al. 2013; Olivieri et al. in press; Olivieri in press). The last living phase of the ancient 

town is documented in the previous Macro-phase 5 (=Periods VII and VIII in BKG 11 

and 4-5; = Period VII in BKG 1 and Phase 2b in BKG 3; Colliva 2011). The end of this 

Macro-phase at the same time marks the abandonment of the town.  

A history of earthquakes 

Some reasons for the sudden collapse of the urban system in Barikot have been 

postulated in a recent article (Olivieri, in press; with additional data in Olivieri, 

forthcoming). Briefly, according to the archaeological data, it seeems clear that if both 

Period VII and VIII were marked by destructive seismic events, the second one was 

eventually fatal, as the structures hit by the earthquake were left in ruins and the area 

abandoned. These two (3rd century CE) earthquakes, were not the first to have shaken 

the ancient town. A first massive quake had occurred in the first half of the 1st century 

CE (Macro-phase 4), maybe the same as the one documented in Sirkap by Marshall, who 

dates it to the year 30 CE (Marshall 1951). The event was followed at Barikot by a series 

of repairing works carried out all along the defensive wall and marked by the partial 

reconstruction of the bastions that were provided with enscarpments (see data from BKG 

3 in Callieri, Filigenzi and Stacul 1990, and BKG 4-5 in Callieri et al. 1992).  

Seismic waves are a recurrent phenomenon in the area, as all along the piedmont 

of the Hindukush-Karakoram. So, why did a town that had already positively reacted to 
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this kind of natural disaster, suddenly abandon a large part of its space (see below) at the 

end of Period VIII? At first, one may think that economic constraints didn’t allow the 

élites of the town to invest in a second reconstruction, only few decades after the 

earthquake that occurred at the end of Period VII.  The archaeological data from Period 

IX provide us a different picture. The well-fired fine red pottery accompanied by the 

presence of coins, cowry-shells, and an amazing number of shell bangles – a class of 

materials that was imported from Gujarat and Central India, speak of a sufficiently active 

economy, where trade connections with the East were still operative. 

A preliminary assessment 

We know that after Period VIII the settlement was reduced to the foot of the acropolis, 

where the occupation sequence (without urban features) continues uninterrupted until 

Shahi times (BKG 2: Filigenzi in Faccenna et al. 1984). We know very little about the 

central part of the ancient town, which is not available for excavations.  

According to the available data, the abandoned area corresponds to the area withen about 

150 m from the defensive wall, and to the acropolis1.  

The abandoned area is to about four-fifths of the original urban space. In Macro-phase 6 

the defensive wall was nothing more than a semi-ruined retaining wall sustaining, from 

W, S and E, the artificial mound of the town created by 500 years of constructon and 

reconstruction phases. The function of defensive wall ended almost at the same time as 

the first Kushan kings in the early 2nd century (Macro-phase 4=Period V), when the 

town became part of the new empire’s metropolitan territory and was demilitarized 

(Olivieri 1996). However, the former defensive wall continued to play a vital role in the 

town’s life also in its later shape, as all the drains of the town continued to be collected 

into major outlets built and re-built through that wall both in its W, S and E stretches 

(unpublished data from 2006 excavations at BKG 10).  

 

                                                            
1 Over there, the defensive structures (with features similar to the one in the lower town) were dismantled in 2nd 

century (BKG 7 and BKG 9: Olivieri in Callieri et al. 2000), and the occupation sequence shows a long phase of 

abandonment in Macro-phases 5-8.  
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Table 1. Chronological concordance of Trenches BKG 1, 3, 4-5, 7, 8 and 11  

Macro- 

phases 

Lower Town 

Macro-events 

Acropolis 

Macro-events 

 

Relative Chronology

ABSOLUTE 

CHRONOLOGY 

BKG 

4-5 

 

BKG 

11 

BKG 4-5 

outside the 

city wall 

BKG 1 BKG 3 

BKG 3 

outside the 

city wall 

BKG 7  BKG 9 

BKG 8 

outside the 

city wall 

9 

 

 

 

 

 

 

Abandonment phase. 

Sporadic human 

presence. 

  Per. VII 

Abandonment of the 

military installation. 

Sporadic human 

presence. 

15th-19th CE 

8 

 

Per. VII 

 

Per.VII 

Per. VIII Per. VI 

Earthquake. 

Destruction of the 

Temple. 

Establishment of a 

military garrison and 

construction of a 

fortified outpost 

11th-13th CE 

Per. X 

Ph. 5? 

 

Per. VI 

 Per. VII Per. V

Ph. 4? Per. V?   

Per. VI 

 

Re-occupation of the 

terraces for the 

building of a 

Brahmanic Temple 

7TH-9TH CE 

Abandonment phase. 5th-6th CE?
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Macro- 

phases 

Lower Town 

Macro-events 

Acropolis 

Macro-events 

 

Relative Chronology

ABSOLUTE 

CHRONOLOGY 

BKG 

4-5 

 

BKG 

11 

BKG 4-5 

outside the 

city wall 

BKG 1 BKG 3 

BKG 3 

outside the 

city wall 

BKG 7  BKG 9 

BKG 8 

outside the 

city wall 

7 
Per. X Per. X 

6 Per. IX Per. IX Ph. 3? 
Temporary non-urban

re-occupation 
Per. IV Per. IV 

Per. IV 

Temporary non-urban

re-occupation 
4TH CE 

 

5 

 

 

Per. VIII 

Per. VIII 

Ph. 8 Per. IX Per. V 

 

 

Ph. 2b 

 
 
 
 
 

Earthquake. 

Abandonment of the 

drainage system. 

Flood 
   

Abandonment phase. 

Sporadic human 

presence. 

3RD CE (SECOND HALF) 

Per. VII Ph. 7 Per. VIII Per. IVB 
Ph. 2a2 

 

Earthquake. 

Reconstruction 
3rd CE (first half) 

4 

Per. VI 

Per. VII 

Ph. 6 Per. VII Per. IVB 

 
Ph. 2a1 

Intense building 

activity 
Per. III 

Per. V 

 

Demolition of the 

Defensive Wall and 

construction of a 

stupa terrace (?) 

2nd CE 

 

Per. IV 

Per. V 

 

Ph. 5 
Per. VI Per. IVA 

 

Abandonment of the 

Defensive Wall. 

Demilitarization 

   Abandonment phase 1st-2nd CE 

Per. V Ph. 1b ?

3 
Per. IV 

Ph. 4 ? Per. IV Per. III Ph. 1a 
Earthquake.

Retrofitting of the 
   Abandonment phase 1st BCE 
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Macro- 

phases 

Lower Town 

Macro-events 

Acropolis 

Macro-events 

 

Relative Chronology

ABSOLUTE 

CHRONOLOGY 

BKG 

4-5 

 

BKG 

11 

BKG 4-5 

outside the 

city wall 

BKG 1 BKG 3 

BKG 3 

outside the 

city wall 

BKG 7  BKG 9 

BKG 8 

outside the 

city wall 

defensive structures

Per. III Ph. 3 

Per. III

 

Demolition of the 

previous structures 

and construction of 

the Defensive Wall 

Per. II Per. III Per. III? 
Acropolis Defensive 

Wall 
2nd BCE 

Per. II Per. IIB

Per. I Per. IIA 

2 

Per. II 

 

Ph. 2 

 

 

Per. I bis 
Settlement/ 

Graveyard 
Per. IB Per. II Per. II  

Periods V to VII 

Ghalegai sequence 

(1300-400 BCE) 

1 
Per. I Ph. 1 

Per. I Settlement Per. IA Per. I Per. I Pit structures 

Chalcolithic (Period IV 

of Swat protohistoric 

Period Period IV of 

Ghalegai sequence, 

1700-1400 BCE) 
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If the settlement was reduced to the central and E quarters, we may deduce that (a) the 

town lost its urban features and was reduced to nothing more than a small mansion 

settlement, and (b) that the number of inhabitants decreased or fled.  

A possible explanation and the background 

The collapse of the draining system as a concause of the abandonment of an urban area is 

testified elsewhere (e.g. Merv: Simpson 2008), and it may be an additional reason to 

explain the abandoment of the quarters close to the former defensive wall.  

These quarters were built in a sloping area, totally un-manageable in the absence of a 

working drainage system. All these aspects are going to be addressed in detail in the two 

publications mentioned above (Olivieri , in press and Id., forthcoming); however it may 

be anticipated that the abandonment of the drainage system might have been linked to a 

crisis of the élites (the cleaning of drains is a duty performed by low-caste groups)2.  

I think that towns like Bazira had very little in common with the concept of a real 

urban space, which would have been experienced at that time only in the metropolis of 

the Roman Empire, Gangetic India and China. Towns like Bazira were basically a 

colonial foundation created by foreign occupants (Indo-Greek), mantained with their 

military features by their successors (Sakas and Parthians), as enclaves separated from 

the local village (as fortified cantonments), that were after being demilitarized and 

turned into well-organized clusters of petty aristocratic mansions, regulated by structured 

rules The cleaning and repairing of the communal draining system was certainly a vital 

part of the town’s life, also indicating the co-presence of different social groups 

(possibly organized in a cast system). By the way, on the basis of the archaeological 

data, the living quarters of the low-caste groups were not inside the (excavated sectors of 

the) ancient town. The growth of a petty aristocracy or local élites, with trade 

connections in India and a cultural affiliation with central Asian models (see Olivieri 

2011, and Id., forthcoming) occurred in Swat in a period when the affiliation with the 

Kushana rulers favoured local élites, and a relative peace favoured an economy 

characterized by agriculture (probably co-managed with the Buddhist foundations), and 

by open and easy trade channels with North India. This fact, as a side effect produced 
                                                            
2 The abandonment of the draining system is clearly shown by thick layers of alluvium mixed with debris, clogging all 

the drains and pit-wells in trenches BKG 3, 4/5 and 11 at the end of Macro-Phase 5. 
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that phenomenon of “Indianization” of the material culture that is so evident in the 

diffusion of the paddle-and-anvil pottery technique, as well as the introduction of  

pottery forms that were traditional in North India (Olivieri, Vidale et al. 2006; Olivieri, 

forthcoming). Economy and cash-flow favored the rise of a more complex society that 

benefited also from a patronage/exchange relationship with a countryside dominated by 

rich Buddhist foundations (Olivieri 2010). 

If these élites “were” the town, a crisis of their political patrons (Kushans) might 

have produced a sort of waterfall-effect that caused - in between – a crack in the social 

framework (that may be proven by the abandonment of drainage management), and 

eventually put an end to the life of the town as it was before. Practically the Kushana-

allied élites may have found themselves on the wrong side when the political wind 

changed.  

Coins and chronology 

The chronology of the Macro-phase 6 firmly refers to a post-Kushan period, even though 

its precise dating changes from time to time. Initially Callieri proposed a 4th century CE 

chronology (Callieri in Faccenna et al. 1984), but he changed his view in later 

contributions (e.g. Callieri 2010) by proposing a 5th-6th century CE chronology. The 

latter was mainly based on two elements: (a) the presence of Late- and sub-Kushan 

coins, as well as Kushano-Sasanian coins in the Macro-Phase 5 layers, and (b) the coeval 

presence of the so-called “Fashion Ware”, a luxury black-on-red pottery, that was first 

discovered by Abdur Rahman in his excavations at Damkot (Abdur Rahman 1968-69). 

This chronology, built on the timeframe proposed by McDowall for those two classes of 

coins (McDowall and Callieri 2004, McDowall 2005), suggested that the final period of 

the town’s life matched a time running from the 3rd to the mid-4th centuries CE.  

The new excavations have brought to the light a slightly different panorama. The AMS 

14C analysis of samples collected in BKG 11 Period IX (Macro-phase 6)  and Period 

VIII (Macro-phase 5) possibly revealed an earlier chronology, suggesting that the town 

was abandoned in the 3rd century and re-occupied in the form of a slum towards the 4th 

century CE (Cupitò et al. 2013, Olivieri et al. 2014). Other samples from Periods VII and 

VIII that will soon be analyzed will perhaps eventually confirm this preliminary analysis. 

Also from the pottery we got new data that led us to anticipate by about a century the 
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collapse of the urban life at Barikot. The “Fashion Ware” resulted stratigraphically 

associated with “Golden Slipware” and “Red-on-Golden SlipWare” luxury pots, most in 

the shape of carinated and bi-carinated luxury vessels, two classes of pottery that may be 

dated to a period not later than the 2nd-3rd century CE (see possible comparisons in Falk 

1994 and Allchin 1999). 

Table 2. AMS 14C calibrated dates from Period IX (G. Quarta, CEDAD) 

500CalBC 250CalBC CalBC/CalAD 250CalAD 500CalAD 750CalAD

Curve intcal09 

LTL12768A  1731±40BP

LTL12772A  1805±40BP

LTL12774A  1793±40BP

LTL12775A  1830±45BP

LTL12776A  1839±40BP

 

No
. 

Code 
Topographic 

position 
Calibrated dates (2s) 

2 LTL12775A Sectors 3-4, Locus 
37bis 

70AD (89.4%) 260AD; 
280AD (6.0%) 330AD 

3 LTL12772A Sectors 5-6, Locus 
54 

80AD (1.2%) 110AD; 
120AD (94.2%) 340AD 

4 LTL12774A Sectors 5-6, Locus 
58 

120AD (95.4%) 350AD 

5 LTL12776A Sectors 7-8, Locus 
63 

70AD (94.3%) 260AD;  

300AD (1.1%) 320AD 

6 LTL12768A Sectors 7-8, Locus 
68 

220AD (95.4%) 420AD 

 

The collection of coins (Æ) documented in Macro-phases 6 and 5 is quite 

coherent. 

Macro-phase 6: The coins from Period IX are consistent with a post-Kushan dating. Out 

of 31 coins, 12 are late-Kushan3, 10 are sub-Kushan4, 1 is Kushano-Sasanian (BKG 

                                                            
3 Three of these coins are from a very reliable stratigraphic context, from the last occupation layers after the 
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2352)5; the Kushan coin BKG 2157 and the two Soter Megas coins (BKG 2118 and 

2170), may be ascribed to a later circulation or hoarding phenomenon of good standard 

coins; 3 coins are still unidentified (2 early-Kushan, 1 late-Kushan?)6. 

Macro-phase 5: Period VIII are quite consistent with a late-Kushan dating7. Out of 18 

coins, 3 are late-Kushan, 4 are Kushan, and 6 are sub-Kushan. 1 coin is tentatively 

attributed to the Kushano-Sasanians (BKG 2280). Another good example of Kushano-

Sasanian issue is coin BKG 2375, which belongs to to the last phase of Period VIII8. The 

remainder is unidentified, or linked to a hoarding phenomenon. 

The same horizon has been documented in the previous trenches at Barikot. 

Overall, within these macro-Phases, Late-Kushan and sub-Kushan coins are dominant 

and the presence of a few Kushano-Sasanian issues of Peroz I and Hormizd may well 

have real chronological significance.  

                                                                                                                                                                                         
abandonment of the town.  

4 The sub-Kushan coins are tiny pieces of Æ with traces of figures of an average weight of 1 gr. Found in different 

sites, including Hadda (excavations 1970-71) and Taxila (Bhamala), they are considered a pre-Hephthalite local 

production used as small change, corresponding to around one quarter of the Kushano-Sasanian half unit, or half 

quarter of the standard Kushan unit (information provided in Callieri and MacDowall 2004: 69). 

5 Kushano-Sasanian, obv. bust of king. 3.6 gr. D. 1.5. 

6  This chronology is also confirmed by the materials recoverd in the layers sealing Period IX. The scanty and 

occasional human presence in the area (marked only by a few structures)  in the subsequent Period X provided a 

relatively coherent horizon associable with a post-Kushan/pre-Turki Shahi period, i.e. with 4th-6th centuries CE. Out 

of a total of 28 coins, we identified also a Kushano-Sasanian: BKG 2341: Ob.: bust of king with tripartite  tiara; rev.: 

fire altar. H. 6. (Cribb 1990: nos. 24, 25, 35; Callieri and MacDowall 2004: no. 124); 3.0 gr. D. 1.8. 

7 There are some later presences, such as 1 coin of Azes II (BKG 2267), 1 Indo-Greek coin (BKG 2271), and a local 

Taxila coin (BKG 2372; attributed to the 4th-3rd century BCE by Göbl 1976: 11) which may be ascribed to a later 

circulation or hoarding of good standard coins, or offerings (specially in the case of BKG 2372, which was found 

amongst other items in front of a Buddhist shrine). 

8 Kushano-Sasanian; ob.: bust of king facing right (Peroz? 250-265) rev.: fire altar. H. 11. (Cribb 1990: nos. 32, 33; 

Callieri and MacDowall 2004: no. 122). 3.8 gr. D. 1.7.  
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Table 3. Presence of coins by class in Trenches BKG 3, 4-5, and 11 (Macro-phases 5, 6 and 7) 

Periods 
Macro-
Phase Earlier K LK LK Ardoxso LK Siva KS SK Later 

BKG 11 (preliminary identification) 

Period X 7 1 3 11 4 (?) 2 (?) 1 0 1 

Period IX 6 0 3 12 3 (?) 5 (?) 1 10 0 

Period VIII 5 3 4 3 0 2 2 6 0 

BKG 4-5 (after McDowall and Callieri 2004) 

Period X 7 0 0 0 0 0 0 0 0 

Period IX 6 0 0 3 2 0 0 0 0 

Period VIII 5 0 4 0 3 2 1 2 0 

Periods 
VI-VII 

5 
0 17 16 3 10 8 10 0 

BKG 3 (ibid.) 

Phase 
2b/Per. VII 

5 
0 0 12 3 8 14 0 0 

Phase 2a2 5 0 0 8 0 8 0 0 0 

Phase 
2a1/Per. 
IVA 

4 

2 5 0 0 0 0 0 0 

 

The the current status of the question  may be summed up as follows.  

(1) Sub-Kushan coins: these are basically fractions of Kushano-Sasanian coins;  118 

specimens were found in the relic chamber of stupa A5 at Bhamala, associated with a 

silver coin of Vahran IV (388-399 CE) (Callieri and McDowall 2004. 69).  In Barikot, 

besides those found in the last few seasons, a further 12 specimens were documented in 

the past (ibid.). 

(2) Kushano-Sasanian coins: all the coins recovered at Barikot (including 24 specimens 

found in trenches BKG 1-4/5) belong to the Bivar Class IV (Æ, 3-4 gr.). In the data 

referring to the previous excavations at Barikot, from Macro-Phase VI, we have a total 

of 3 coins of Peroz I (including a copy), 1 of Kawad, 2 of Shabuhr II (ibid.). 

(3) Late Kushan coins: the majority of the identified coins belong to the McDowall 

“Crude Siva” and “Flan Ardoxso” types (8 specimens). This preliminary ratio confirms 

the data published in Callieri and McDowall 2004: out of a total of 39 identified coins, 

11 are identified as Flan Ardoxso, and 28 as Crude Siva. The chronology attributed by 
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McDowall (2005) to both classes (respectively: end-3rd CE and 4th CE) may be just 

slightly later than the preliminary chronology I am proposing for BKG 11. 

The chronology of Peroz I and Hormizd according to Carter (1985) might be c. 265-300 

and 300-325 CE, respectively. According to Cribb (1999) it has to be situated 

respectively to c. 245-270 and 270-295 CE. Schindel recently proposes for those 

Sasanian governors a chronology not earlier than 280-300 CE (Schindel 2012).  

However, I found particularly interesting how these chronologies match the preliminary 

results of the AMS 14C dates. So, from the point of view of a field archaeologist, the 

numismatic collections comfort a late 3rd century chronology suggested by the 

archaeological analysis of the AMS 14C results. Of course, this is only a very 

preliminary interpretation. For a final assessment of the coin from BKG 11, we await the 

analysis of the coins of the later phases of Barikot which will be done in great detail by 

M. Pfisterer and M. Alram in the near future. For a final assessment of the 14C dating, 

we will wait for further and statistically more valid analysis. 

A preliminary conclusion 

In the second half of the 3rd century CE, certainly Kushan power was in great crisis in 

Swat, and their local allies lost their political force. It doesn’t seem that Swat was 

directly under the rule of the first Sasanian governors, as the scarce number of coins 

indicates. Certainly, after defeating the Kushans, the Sasanians should have found new 

local allies. In this regard, I found it very interesting that the sub-Kushan coins started 

possibly being minted already in the second half of the 3rd century by these new ruling 

groups, as an issue convertible with both the new and previous currencies  

However, the new rulers of Barikot might have had less prestige, less financial 

and military power, maybe also looser connections with the influential abbeys of the 

many Buddhist foundations around the town. All these factors, combined with the 

natural disasters, might have eventually led the town to the abandonment.  
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The visit of the sixteen ascetics to the Buddha seated in a 
grotto, 

A Gandhara stele, Paris collection, National Museum Arts  

 

PIERRE CAMBON 

In the collection of the National Museum Arts asiatiques-Guimet, Paris, France, there is a 

stele in schist of the Gandhara style, depicting the Buddha and the sixteen ascetics, inv. 

N° MA 12484. The Buddha is seated in a grotto and the grotto is in the mountain, 

inhabited by animals and people, when the devas are flying from the sky to present their 

homage to the Buddha. The Buddha himself wears the usual monastic coat, leaving the 

right shoulder completely nude, without protection. He is doing the gesture of the 

dharmacakra mudra, seated in the position of the meditation. Even if the relief is old and 

sometimes very badly erased, the composition is clearly visible and, at the base, there is 

the theory of the sixteen ascetics, each one adopting a different attitude. Thirteen figures 

are visible. If the stele has suffered a lot in the past and the former centuries, it is 

however complete, as well as the figure of the Buddha. The format is almost square, 64 

cm high, 52 cm large, the composition well balanced, suggesting a painting, but a 

painting where all the figures are carved in very high relief, with the depth of the grotto 

where the Buddha appears. 

The stele has been purchased very recently in Paris, in 2012, trough a private 

collection. It has been acquired in Pakistan at the end of the nineteen- sixties. The stele is 

definitely interesting for the Guimet Museum collection, since the main part of it came 

from Afghanistan in the nineteen twenties and the nineteen thirties, through the DAFA 

excavations, at the time of Joseph Hackin (1886-1941) (Délégation Archéologique 

Française en Afghanistan). after the first mission, of Alfred Foucher at the end of the 

nineteen century, in the old Gandhara, in 1896-1897, a trip to the Indian border, in 

Lahore and Peshawar area. Compared to the thousand of stucco excavated in Hadda by 

the DAFA, the core of the Gandhara collection is only one hundred relieves from the 

Foucher mission. Nevertheless, the piece is interesting in itself for the study of the 

Gandhara style – and that not only because this kind of stele is absent in all the material 

brought back by Foucher, but because it shows a very specific topic, in the Gandharan 
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art, which is not so frequent in Pakistan, or abroad, in the Gandhara collections: the visit 

o f  t h e  s i x t e e n  a s c e t i c s ,  a n x i o u s  t o  k n o w  a  l i t t l e  m o r e  a b o u t  

the law of the Buddha, retired in the mountain, in a region supposed to be the Magadha.  

This kind of iconography is following another scene familiar in the Gandharan art, 

the visit of the god Indra with his musician, Pancasikha, or all his court, to the Buddha 

meditating in a grotto, retired far away in the mountain, Indrasailaguha. Indra, king of 

Devas, asks for the Buddha’s assistance to solve his own doubts. Before this episode, 

there has been another one, very similar, the invitation to the predication, with the visit of 

Brahma and Indra. This one can be found at the Taxila Museum, a relief from Giri, 

depicted in a very pure and very simple composition (01). The purpose of this visit is to 

ask to the Buddha to leave his retirement, his monk exercises or meditation practises in 

order to preach the law to all the living creatures instead of keeping it just for himself, 

letting unknown to the world this great revelation and the lessons of enlightenment, the 

boddhi. In both of this kind of stele, there is the same representation of a grotto of an 

ovoid shape where the Buddha is seated. The grotto appears to be in a mountain, which is 

a nice pretext for the evocation of the nature, of the landscape, of all the animals leaving 

in the jungle, bird, deer, monkey, even lion, sometimes treated in a very realistic way, 

with humour and real sympathy – this point is quite rare in the Gandharan art, at the 

difference of other tradition in India, from the Maurya or the Sunga period (3rd -1st c. BC) 

to the Gupta dynasty (4th – 6th c. AD), even during the Hundu times, as if it was an 

opportunity for the artist from the old Gandhara to escape from the Buddhist codes, 

imposed by the community of monks, an opportunity to express themselves freely, 

dealing with their usual environment and the area where they used to live – the same 

situation appears with the Christian art, in the West, during the time of the Middle Ages. 

If the topic of the Indrasailaguha is reproduced, in a very naïve manner, and a 

very crude style, on the stupa of Sikri (Central Museum in Lahore) (02), or on some 

relief from provenance unknown, at the same Museum (03), it appears later with more 

details, at the Calcutta Museum, relief from Loriyan tangai (04). More impressive is the 

scene developed on a superb way on the famous stele from Mamane dheri, at the 

Peshawar Museum - a prototype of that composition exists at Taxila (05). The stele from 

Mamane dheri has an inscription, mentioning the date of 89, without any precision of era 
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– that means 167 AD, if it is the Kanishka era and if the Kaniska era equals 78 AD. When 

the lion, sleeping below the grotto where the Buddha is seated, is supposed, in the Sikri 

relief, to suggest by its only presence the complete reign of the forest, of the wild 

animals, all the salvage realm, the stele of Manane Dheri depicts, on a very sophisticated 

way, a real mountain, inhabited by animals and figures, playing with depths, difference of 

plans, even three dimensions, the same way than the stele acquired recently in Paris, even 

if the relief from Mamane dheri is definitely in better condition. The Buddha, here, is in 

d h y a n a - m u d r a  a n d  s e a t e d  i n  t h e  p a u s e  o f  m e d i t a t i o n ,  

sattvaparyanka.  

Apparently, it was the case also with the fragment of the Peshawar Museum, 

coming from the Takht-i-bahi excavation, 1908 (06), to which Alfred Foucher is 

referring when he wrote his book on “L’Art Gréco-Bouddhique du Gandhara” (07). He 

mentions the topic and does do the parallel with the visit of Indra, but he does not stress 

the rarity of this type of scenery, the rarity of the description of a true Nature in the 

Gandharan art. For the first time, the artists are free to play with a composition in the 

three dimensions, to play with details coming from their own time and their regular life, 

free to add and to use their own experience of man and of artist. The result is then far 

more realistic than the rare representation of jataka, the episodes of the Buddha’s story in 

his former life, sometimes pretext, like in Bharhut and Sanchi, to the evocation of the 

jungle and then of the animal life. In the Gandharan art, this type of representation, 

testifies, very often, of an archaic phase of the development of the school and is generally 

naïve (08). The nature, here, is suggested on a symbolic way and not at all described with 

all the precision and all the realism that is so striking on the stele from  

Mamane dheri. 

Some fragments describing animals in the mountain, appear in the Museum collections, 

like, for example, the Los Angeles County Museum (09). They should have belonged to 

this phase of the Ghandharan art, a phase relatively late and playing with a new type of 

iconography, dealing with the visit of Indra or the venue of the sixteen ascetics to the 

Buddha seated in a grotto. Testifying of that tradition, the stele acquired in Paris seems to 

follows, very closely, the approach of the fragment coming from Takht-bahi, actually at 

the Peshawar Museum, which looks very close to the disposition of Mamane dheri – not 
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only the composition itself, but also the details, the style, even the attitudes of  the sixteen 

ascetics, some of them seen from the back and almost in movement: same games of the 

monkeys in the mountain, same couple of goats with their child, same flying spirits with 

blossoms, same presence of Vajrapani (here to the left of the cave), with Pansikha as 

pendant, (here, to the right), same ascetic seated in a yogi posture (10). In the inverse, the 

composition is very far from the approach on the same topic, as it can be seen on a relief 

of the Victoria and Albert museum (11), which looks more crude and definitely awkward, 

with a disposition by levels. The silhouette also of the Buddha’s figure is close to the 

Buddha’s image on the Mohammed Nari stele from the Central Museum in Lahore, 

which depicts what could be a “paradise” or the exaltation of the Buddha’s image seated 

on the lotus. In fact, the evocation of the Buddha figure in the mountain could recall also, 

in a way, the legend of the grotto that keeps the shadow of Buddha, a grotto supposed to 

be close to Hadda, in the Jellalabad area, and mentioned by the Chinese pilgrims, and 

specially Xuanzang (12). For the pilgrim who meditates in the grotto, just in front of the 

wall, and concentrates very intensely, the image of the Buddha finally appears, after a 

long time of personal preparation. -  a Buddha seated on a lotus, among an assembly of 

deva and of Bodhisattva; he is doing the gesture of the dharmacakra-mudraa This kind of 

representation is close to the compositions of Dunhuang and to the first representations of 

the Amitabha paradise. In Gandhara, too the dharmacakra-mudra is connected with the 

Buddha on a lotus, at the Kushan period (1st- 3rd c. AD) or post- 

Kushan times. 

But, on the stele recently acquired in Paris, the Buddha is not seated on a lotus, at 

the difference of the Mohammed Nari stele, actually at the Central Lahore Museum. 

Nevertheless, he is doing the same gesture, supposed to be the dharmacakra-mudra, a 

gesture of which the form seems to be very specific to the Gandharan Art and the North-

West province. It looks very distinct of the Indian approach of the same gesture which is 

fixed, in Sarnath or Mathura, during the Gupta times (4th – 6th c. AD) (13) and seems, 

there, to be connected with the first sermon at Sarnath. In the Gandharan area, this 

gesture has apparently a broader connection: it is associated with the Buddha seated on a 

lotus, the so-called Great miracle of  Sravasti in the theory of Foucher, that many 

scholars considered now, after the article of John Huntington (14), as a depiction of a 

scene of paradise, without forgetting the possibility to see, in that composition, a 
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transfiguration of the figure of the Sakyamuni Buddha, a kind of theophany (15).Anyway, 

the gesture seems, apparently, to suggests a scene of predication, and symbolizes the 

action of teaching. It is also typical of a certain phase of the development of the Gandhara 

school and should be dated relatively late, since it becomes more and more popular at the 

final period with the development of the stucco  moulding, specially on the votive stupa 

at the site of Hadda, Afghanistan, in the Tapa Kalan monastery. At each level, here, 

appear on the stupa, between pillars with Corinthian capitals, the same succession of 

images of Buddha seated in meditation and in dhyana-mudra, on a very repetitive way, a 

kind of litany, with sometimes, from time to time, the exception of a figure doing the 

dharmacakra-mudra. 

If, in the Gupta period, the dharmacakra-mudra, in India, seems to be connected 

with the scene of the first predication, when the Buddha finally decides to teach the law 

to all the living creatures– it will be fixed, definitely that way, in the post-Gupta times, 

and will be the image in all the Buddhist world -, before, in the Gandhara area, in Kapisa 

and Swat, the link does not exist, even the form of the gesture. In those regions, at the 

oldest period, the iconography is not really stable, even not codified. Sometimes, the 

presence of a wheel symbolizes the dharma or the Buddhist law (16), Sometimes, the 

presence of the deers recalls the place where the first predication is done (17). but on 

many examples, the Buddha, is seated in a meditation position, and does a different 

gesture – a gesture which could be the one of abhaya-mudra, or the one of vitarka-mudra, 

even the one of bhumisparsa-mudra, like in Butkara, Swat (18) or in Shotorak (19), 

Afghanistan. At that time, the gesture of dharmacakra-mudra does not appear and is not 

at all connected with the scene of the predication, at the Sarnath gardens, at the very early 

stage of the Gandhara school. 

Then, the question is double: Why the apparition in Gandhara of the 

dharmacakra-mudra? What is the origin of the gesture and what could be the 

provenance? Why also does it take this specific form that seems, at the end, to be at the 

origin of the bodhyagri-mudra (20), a new type of  mudra in the esoteric Buddhism, 

which one figure, from Fondukistan, Afghanistan (6th – 7th c. AD), shows very clearly, in 

clay (21). Local origin or local adaptation of an Indian model? Influence of usual life has 

been suggested, codification of theatre and dance, even the role of the Hindu concept 

(22). But, some scholars have stressed the surprising richness of the Buddhist mudra in 
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Gandhara, suggesting to review the chronology of the school in function of the apparition 

of this kind of gesture, specially if it is compared to the old school of Mathura in India, to 

which Gandhara has been linked, politically and geographically, in the sub-continent. In 

India, Dharmacakra-mudra appears really with the Sarnath school at the Gupta period, 

after the Kushan times (23). Anyway, the gesture suggests a very specific period and 

should have some reasons, even if the question is still polluted by the different 

approaches, the different visions of the chronology, as it is the case specially for the triad 

from the de Marteau collection. For the professor Fussaman, this stele is dated and its 

date is, by definition and through palaeographic analysis, referring to the Kaniska reign, 

that means, for him, an era based on the Saka computation (78 Ad) (24). The stele, 

consequently, belongs to the end of the 1st century AD, (or, eventually, to the beginning 

of the 2nd century AD), when some other scholars proposed a very late dating, very often 

based on a personal theory.  

So, it is the interest of the stele in Paris to do the connection between the 

iconography usually connected with the Buddha on lotus and the topic of the visit of the 

sixteen ascetics, which seems to come directly from the iconography of the visit of Indra 

to the Buddha seated in the mountain. If this topic seems to have been very popular, from 

Gandhara and Swat (25) and even to Hadda (26), the representation of the Buddha and 

the sixteen ascetics, in the inverse, seems to have been less frequent, through the 

collections actually known. It is anyway, a scene of predication, a scene of teaching, and 

if it is not referring to the first sermon in the deer park at Sarnath, however it recalls the 

different episodes of preach at Sravasti among the heretic masters. The scene here 

follows the approach of Mamane dheri (Charsadda); the only difference (without 

forgetting the question of gesture) is nevertheless the conception of the piece in itself – 

treated, in the Mamane Dheri stele, like a sculpture, in the three dimensions, even on the 

fragment coming from Takht-i-bahi, when it is treated in the example of Paris, almost 

like a painting, a painting in high relief or a kind of  “retable”, announcing the large panel 

of Mohammed Nari could confirm that  point the close relation of style between the 

Buddha image of the stele actually in Paris, with the one from Mohamed Nari. 

Furthermore, when the image of the stele of Mamane dheri, as the one coming from 

Takht-i-bahi, is clearly in dhyana-mudra, the one from the Guimet Museum is, without 

any ambiguity, doing the dharmacakra-mudra. Then, it suggests that the Paris stele is 
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close and definitely linked to the Gandharan area at the final period - the Gandharan area 

stricto sensu, that means the Peshawar country, and testifies of the apogee of the 

Gandhara style, when the Buddha image, step by step, is becoming an icon, codified, and 

placed at the centre of the composition. The figure is then depicted on a bigger scale than 

all the assistants around - human figures, gods or animals, and appears definitely to be 

supra-human, announcing the huge images of the Bamiyan valley. This type of 

representation could date from the Kushan period (1st -3rd c. AD), if the interpretation of 

the professor Fussman is correct, but it could refer too, not without logic, to the post-

Kushan times, if it is compared to other tradition from the sub-continent, Mathura and 

Sarnath, or to the development of the Gandhara style through the Kapisa area, 

Afghanistan (27), during the Gupta times (4th -6th c. AD). Paris, 21.07.2012   
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Icons of Buddha from Early Historic Buddhist Art of Gujarat,  
Western India 

 
AMBIKA B. PATEL 

Introduction  

By 1st century BC Buddhism was one of the prominent religions in South Asia. Buddhist 

worship was focused upon stupas (either rock cut or free standing) containing relics and 

smaller (votive) stupas within monastic establishments. The monasteries were centers of 

learning, teaching and writing of religious treatises. Buddhist religious centers received the 

patronage of kings, guilds, merchants, bankers etc. Buddhist institutions were perhaps 

instrumental for expansion of trade and economic growth.  

 
Archaeological examination of Buddhist stupas by Alexander Cunningham in mid 

19th century brought the Buddhist art and architecture in to the forefront of academic study 

for the first time. Consequently, the remains of Buddhist stupas assumed a prominent 

position in art and architecture studies during the second half of 19th and early 20th century. 

The main goal of the study of carved architectural and sculptural remains was to determine 

the chronology of stylistic development. Some scholars viewed architectural and sculptural 

remains of stupas in the light of the “psychology” and “meaning” of art as expressed in the 

philosophical and aesthetic traditions (Hawkes & Shimada 2009). The reconstruction of 

ancient Buddhism through critical reading of ancient texts or using the narrative sculptural 

representations correspond with episodes from the texts or using narrative panels as visual 

proof of wider socio-economic practices identified in the texts were focal areas of research 

during the early 20th century. Various narrative episodes appeared to represent commodities 

of production, trade, historical existence of things, social hierarchy etc. Studies by 

Coomaraswamy (1927) and Bachhofer (1929) on architecture and sculptural remains of a 

number of stupas and have taken the field history of Indian Buddhist Art into commendable 

heights.  

 
Over the last two decades, the studies of South Asia’s ancient past and Buddhism in 

general have shown vivid growth and began to open up many exciting new areas of 

research. These decades witnessed growing critical historiographical approaches to seek 

better understanding of ancient Buddhism and Buddhist archaeology (cf. Almond 1988; 
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Lopez 1995; Guha 1998; Leoshko 2003; Singh 2004; Shaw 2005) by providing valuable 

insights into the ways in which various archaeological, art historical, textual historical 

approaches have been defined and shaped. These new wakefulness created reappraisal 

perspectives among various aforesaid disciplines and generated a platform for inter and 

multidisciplinary approaches for Buddhist Studies. 

 
As an Assistant Professor of Archaeology and Ancient History, I had the 

opportunity to teach Buddhism as an academic subject to first year undergraduates of 

Archaeology course from 2001-2007. For teaching third year undergraduate course 

“Monuments of Gujarat” (where Buddhist Art and Architecture (2008-2010) becomes a 

part), I deliberately started broadening my understanding of Buddhism by blending 

perspectives of doctrine and monumental architecture.   

 
The sequential events of designing and preparation of an exhibition entitled “In 

Search of the Seer”: An Exhibition of Buddhist Heritage of Gujarat, from August-

December 2009 and later curating the exhibition in January 2010 as part of the International 

Seminar on Buddhist Heritage of Gujarat organized by the Maharaja Sayajirao University, 

followed by an analysis of one year visitor’s profile, made me to realize the strength and 

need of multi-disciplinary research on Buddhism of this region. As far as Buddhist studies 

concerned, Gujarat neither received popularity as in the case of Deccan region of 

Maharashtra nor attracted scholar’s attention which otherwise it deserves.  

The excavations in various parts of Gujarat till date provided tremendous material 

evidences to understand the early historic period. However, rigorous multidisciplinary 

studies have not attempted yet for this cultural period as compared to the preceding 

Chalcolithic period. However, the archaeological study of the cultures of this important and 

long but relatively neglected period thus merits detailed studies in its own (Allchin 1968; 

Allchin et.al 1995; Chakrabarty 1994). The present paper is such an attempt to understand 

the evolution of Iconic representation of Lord Buddha from early historic Gujarat.  

  
There are no archaeological and historical evidences available to support the 

legendary theory of Yadava occupation in Gujarat under the leadership of Lord Krisna prior 

to the Mauryas (Bhowmik 1980). Though the evidences of occupation of this region prior to 

4th century BC from the archaeological excavations of Dwaraka (Ansari 1966; IAR 1979), 
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Nagara (Mehta and Shah 1968) and Prabhas Patan (Nanavati et.al.1971) supplement the 

view expressed by Allchin (1995); i.e., “it appears that the period between the Harappan 

and Early Historic was less of a dark age, but more of a period of gradual stable growth 

and innovation which culminated in the emergence of the Early Historic world”. Allchin 

et.al (1995) further proposed that urbanism in the Early Historic Period in Gujarat emerged 

after the conquest by Mauryans around 3rd century BC. Asokan rock edicts of Dhamma, at 

Girnar stand as the earliest evidence to support the prevalence of Buddhism in this region.  

However, evidences of human activity during the Mauryan period in Gujarat are scanty and 

are represented by the isolated occurrence of punch marked coins and Northern Black 

Polished Ware. 

 
The literary sources which draw information on early historic Gujarat are traditional 

records of Pandits, Yatis, Bhatas, folk-literature and travelogues (Majumdar 1960). Apart 

from the Northern Black Polished ware and punch marked coins; Black and Red ware, Red 

polished Ware, Roman Amphorae, Rangmahal Ware and objects of glass, lead, iron and 

shell represent the archaeological evidences. The other traits of this period are agro pastoral 

economy, development of script, rise of urban settlements, brick built structural remains, 

monumental buildings, international trade and prevalence of Jainism and Buddhism and 

Vaishnava sect. The excavated sites like Devnimori, Vadnagar, Amreli and Siyot revealed 

art and architectural material remains of the Buddhist. 

 
The strategic location of this region might have played a major role in its continuous 

cultural growth. During early centuries of Christian era, this area might have served as an 

area of amalgamation between the indigenous rulers and Kushan and Greek invaders. 

Gandhara school of Art under the Kushanas also influenced the north western states of 

modern India including Gujarat and the influence of the foreign elements are well illustrated 

in the artistic representation of this period.  

Buddhist Art in Early Historic Gujarat 

When we think of Buddhist art, it is possible to see the Buddhist practicing autonomous and 

distinctive aesthetic art tradition which perhaps act as the first mature expression of Indian 

Art following the collapse of the proto-historic (Harappan/Chalcolithic) period. Buddhist art 

tradition was increasingly favored by the special characters of its doctrine especially 
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meditation (which remained as the central discipline leading to the attainment of spiritual 

grace). The most characteristic images represent the seer seated in deep contemplation or 

dispensing the fruit of his meditations, the Dhamma. Though, the doctrines were later 

divided into separate sectarian lines, they nonetheless exerted a pervasive unifying power 

over the realm of artistic expression (Rosenfield 1965). Buddhist Art in Gujarat represents 

diverse forms of sculptures, decorative motives on architectural edifices, rock paintings and 

sealings. Among the sculptures, Buddha images remain as the dominant category.  

Buddha Sculptures/Images 

The genesis of the Buddha image is one of the inexplicable issues in Indian art (Foucher 

1917; Rowland 1936; Krishnan 1996). As per the Buddhist scriptures, after the death of 

Great Master, Buddhism got divided into two schools; Hinayana (relied preaching of 

Buddha in original form) and Mahayana (made human Buddha a Sakyamuni, an eternally 

supreme deity). Early Buddhist art being an-iconic never depicted Buddha in 

anthropomorphic form, instead, his presence was generally indicated by a footprint, an 

empty throne, royal umbrella/parasol. However, with growing practice of Buddha-puja (the 

cult of devotion of the Buddha as lord), creation of images as manifestation of bhakti, 

growing popularity and prevalence of Mahayana cult perhaps occurred hand in hand. Texts 

such as Suddharma Pundarika (lotus sutra) and Mahavastu emphasize worship as supreme 

means of salvation, brought an end to an-iconic stage of Buddhism and provided a suitable 

climate for the creation of the anthropomorphic image of Buddha. Image making was 

known by the end of 3rd century BC as a figural style (Fisher 1993). Based on the concept of 

Mahapurusha (great man) with distinctive lakshanas (identification features), the images of 

the great master was created in different regional styles based on certain art traditions and 

techniques (Sharma 2004). The first images of Buddha are generally said to have produced 

either in the ancient province of Gandhara, in the northwest of the Indian subcontinent or at 

Mathura (flourishing commercial and religious center 125km away from Delhi), once 

formed the focus of southern part of the Kushana empire.  The earliest Buddha images are 

those that bear dates in the reign of Kanishka, viz., the Saranath Bodhisattva dated to the 3rd 

regnal year of Kanishka (Agrawala 1965).  Buddha images became popular by middle of 

second century AD, and in the case of Gujarat, their early appearance is assigned to 1st/2nd 

century AD and dominantly seen in Kshatrap period (2nd-4th century AD). 
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By the first century AD., followers of the Buddha had elevated him to the status of a 

god and the stupa represents the presence of the Buddha. The human figure of the Buddha 

wearing a monastic robe began to dominate the art of India.  Asokavandana refer to use of 

wood and clay for making Buddha images at many parts of India (c.f. Strong 1983). Based 

on the evidences from the early historic sites in Gujarat, it appears that, though there are 

iconic representation of Buddha in stone and metal; terracotta dominated as a major media 

of image making.  The finely made Buddha images in terracotta media from Gujarat are 

master pieces of Kshatrap-Gupta Art highlighting the balanced blending of artistic 

expression and technical skill of the maker. Stone Image of Bodhisattava (sits on lotus in 

padmasana posture on simhasana) from Vadnagar is akin to Katara Buddha and the 

metallic image of standing Buddha in abhyamudra from Kutch is excellent iconic 

representation of Buddha in other mediums.   

Seated Bodhisattva (Stone), Vadnagar  

This Sakyamuni image (Height: 51.7cm; Breadth: 44.3cm; Thickness: 8.2cm) is shown 

seated cross legged in padmasana posture on a lion pedestal (simhasana) with two seated 

lions (symbol of sakya clan) on either end of the base of the pedestal facing outward. 

Buddha wears monastic garment with right shoulder bare. The feature of drapery pleated in 

a series of fine regular folds over the left arm is not completely seen due to breakage. The 

left arm is shown rests on the thigh in katyavalambita hasta and supports the garment. The 

right palm is partly broken and is in abhayamudra. The upper garment is transparent 

revealing the plumpness of the  body with a deep naval and slightly projecting breasts while 

the lower garment is thick and reaches below knee up to three fourth of the leg and is shown 

with a thick fold. The face is oval with protruding almond shaped eyes with extended 

horizontal lines in their outer corners. The eyebrows are marked by a double line forming a 

ridge and the hair tied up in two folds indicated by the coil of hair (kaparda). The image 

also shows elongated ear lobes. The body features clearly displays fleshy Kushana 

elements.  The figure is flanked by pair of attendants, Brahma with the chauri on the right 

side is visible and Indra is partly seen on the left side. The upper part of the body from the 

shoulder is missing. The remains of the halo is traceable, and it appears that the scalloped 

halo is encircling  Buddha’s head  and around it is the bodhi tree which is clearly visible 
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from the branches and leaves depicted surrounding the attendant on the  right side of the 

image.              

 
The seated red sand stone image from Vadnagar (Figure 1) is identified as 

Bodhisattva from the inscription on its base and is dated to 1st/2nd century AD. The 

inscription reads as" Sammatiyo Bhikhuno yo Devo Bodhisattvas tayo chataye kuteye 

Acharyen Mahasayaken pariyoh" means that Acharya Mahasayak brought the image of 

Boddhisattva, who is the God of Sammatiya Bhikshus for installing in the chaitya. This 

image is very significant as it directs towards the existence of Samitya School in Gujarat 

during early centuries of Christian era.  

 
Figure 1: Bodhisattva Image, Vadnagar  

(Courtesy: Vadnagar Museum) 
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Seated Buddha Images (Terracotta), Devnimori 

Archaeological evidences from the excavation at Devinimori (North Gujarat) during 1963 to 

1965 exposed a Kshatrap Mahastupa, ornated with Dhayani Buddha images and stylized 

bricks on its exterior. It showcases an excellent example of extensive use of Terracotta as 

the medium of art and architecture highlighting the splendor of the cultural period. 

Devnimori have yielded 26 terracotta images of Buddha out of which 12 were complete and 

the rest were fragments (Chowdhary 2010). The large number of images perhaps points to 

the fact that these images must have been the chief subject of the whole scheme of 

decoration or worship in the Stupa. The seated Dhyanibuddha images placed in the exterior 

walls of platform II of the Stupa might have been worshiped by the devotees while taking 

pradakshina (circumambulation) of the stupa. The Devnimori images stand as the most 

eloquent specimens of a balanced blending of artistic expression and expert technical skill 

of the sculptors. The alluvial beds of river Meshvo flowing nearby Devnimori stupa must 

have served as the source for fine clay for image making. Clay being plenty, inexpensive 

and easy to work was even a favourable material for Gandharan artists. The terracotta 

sculptures were generally attached to walls giving them an appearance of three dimensional 

reliefs. It was also a frequent practice to fashion bodies by hand, while molds were used for 

making heads, which were made separately and attached to the bodies (Figure 2). This 

explains why so many head survived while figures perished along with the buildings 

(Cuzuma 1985) and this statement stands absolutely true for Devnimori as well.  

The images were executed in “ultorelief”, in which the back side of the image is 

hidden from view. The back slab of the image is flat and wedge shaped towards the top, i.e., 

towards back side of the head portion (Mehta and Chowdhary 1966) thus presenting the 

images frontally. These images are in seated Padmasana posture (legs bent inward at knee 

to an acute angle in such a way that their toes are brought together in the lap near the 

abdomen, with heels turned upward) in dhyana mudra (hands resting in the lap just above 

the heels with upturned palms and full stretched fingers). With fully developed chest the 

torso is kept erect and the sunken belly and abdomen created slim waist. The body is draped 

in Sanghathi, which flows around the upper body. The rhythmic folds of it continue in the 

lower part of the body and around the middle part of the crossed legs are clearly depicted by 

bands. The thick folded lower garment is shown till above the knee and the transparent one 

layer of the Sangathi continues to wrap the lower part of the leg and has given transparent 



AMBIKA B. PATEL 

188     PAKISTAN HERITAGE 4 (2012) 

 

feeling by regular incised lines. Though, at a glance all the images look similar, there are 

variations in the representation of each one. They differ in the form and features of face, 

hair style, depiction of urna (presence and absence), drapery and the lotus seat (full blown, 

half blown, inverted etc.). Based on the facial features and shape, the Buddha heads fall 

mainly in three groups; viz., oval, almond and round (Chowdhary 2010). 

 
 

 Figure 2: Buddha Head, Devnimori (Mathura Style) 

(Courtesy: Department of Archaeology and Ancient History, M. S. University of Baroda) 

 

In order to distinguish the great master from an ordinary man, the sutras endowed 

him with various superhuman features, known as laksanas, borrowed from ancient Indian 

concept of universal king (Chakravartin/Mahapurusa). Among the thirty two superior and 
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eighty inferior laksanas, the best known are ushnisha and urna. Though only a few images 

of Devnimori show urna, all the images were represented with ushnisha or the topknot and 

long ear lobes.  The ushnisha, the bulge or topknot on Buddha’s head, represents his 

supreme wisdom and the urna, or dot on his forehead, symbolizes his ability to understand 

all things and super knowledge. The Buddha images from Gujarat are shown with ushnisha 

(a round bump on the top of the head covered with locks) in curly form (Mathuran style), 

wavy form (Gandharan style) or as normally tied up plain hair lobes. The stylistic blending 

of features of two dominant schools of art indicate the significance of Devnimori as a center 

and meeting point of two great schools of art (Figures 3 and 4).     

  
Figure 3: Seated Buddha Image, Devnimori 

(Gandhara Style) 

(Courtesy: Department of Archaeology and 

Ancient History, M. S. University of Baroda) 

Figure 4: Seated  

Buddha Image, Devnimori (Mathura Style) 

(Courtesy: Department of Archaeology and 

Ancient History, M. S. University of 

Baroda) 

Standing Buddha (Bronze), Kutch  

Standing image (height:48cm; Breadth:13cm; Thickness:12cm) of Buddha in abhayamudra 

(Figure 5) preaching no fear is one of the unique images in the collection of the Kutch 

Museum which bears an inscription on the front and the right hand side of the pedestal in 
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Brahmi characters of the 7th century AD. The inscription deciphered by Dr. B. Chhabra 

reads as; “(de)yadharmoyam Nagasimgha bhikshutasya bhikshunikasamah. mata… devasya 

Kirttih sthapitah.  According to the inscription, the image was dedicated in memory of his 

mother, Devakirti who had entered the order of bhikshunis (the female order of the Buddha 

mendicants) by a bhikshu named Nagasingha (Majumdar 1960). This standing image of 

Buddha in the samabhanga posture measures 19 inch in height along with the lotus 

pedestal. It is encircled with an oval prabha valaya (holy halo frame) which is broken and 

missing from the left hand side, perhaps originally was complete all around the image. The 

image represented with half opened eyes is glowing with spiritual smile. The right hand is 

shown in abhaya mudra and left hand seems to be holding a lotus-stalk which is difficult to 

recognize. The body is conspicuous by the presence of yajnopavita which runs from the left 

shoulder across the right side of the chest. The body is covered by a thin semi transparent 

cloth below the shoulders reaching the legs which represents the wet drapery style in which 

the robe appears to be clinging to the body. The curled hair dress, long lobed ears, the 

waving fingers, the serene face with spiritual smile and wet drapery effect on the body 

obviously demonstrate the beauty, reality and power of this master piece (Bhowmik 1995). 

The image is standing on a special type of lotus pedestal placed on a raised moulded 

platform in two levels. The bronze image belongs to 7th century AD shows similarity with 

Akota and Vala Jain bronzes (Majumdar 1960).  
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Figure 5: Standing Buddha Image, Kutch 

(Courtesy: Bhuj Museum, Kutch) 

Seated Pralambhapada Buddha (Bronze), Vadodara 

The image represents seated Sakyamuni Gautama Buddha (height: 21cm; width: 15cm, 

breadth: 14.2cm) in preaching posture in a lotus seat on a square simhasana marked by 

figures of lions trampling over elephant at each side (Figure 6). The feet of Buddha rest on a 

beautiful small lotus flower which is supported by two stalks with two fine buds. The sitting 

posture of the image with legs extended downward as if seated in a chair, hence called 

pralambhapada is akin to Maitreya Buddha (Bhowmik 1995). This beautifully depicted 
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Buddha image shows peace and solace in his facial expression and the head is depicted with 

schematic curly hair style. The drapery is shown in flowing lines around the body. Both the 

shoulders are covered and the neck portion fold is stylized with a beaded border.   The 

upper garment has noticeable lines of the folds and beaded neck border while the wet 

drapery effect is seen in the lower drapery. The evidence of a lug at the back side below the 

neck of the image suggests a probable halo/prabhavalaya originally attached to it. This 

seated Buddha image originally from Vallabhi, in Saurashtra initially was in Barton 

Museum, Bhavnagar and now housed in Baroda Museum and Picture Gallery, Vadodara. 

The preaching Buddha sitting in pralambhapada posture is popular in central Asia during 

6th/7th century AD. Based on comparative study, the image is dated to Maitraka period of 

Gujarat (Shah 1973) and bears no inscription. 
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Figure 6: Pralambhapada Buddha, Vadodara 

(Courtesy: Bhowmik1995) 

Conclusion 

Since Buddha belonged to sramana parampara or ascetic tradition, he was never shown 

with consort and all the Buddha images from early historic Gujarat follow the same. The 

images are individual representations of the great master. They never formed the part of 

thematic panels as generally seen in Gandharan School of art. The typical Mathuran style 
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bodhisattva image from Vadnagar highlights the existence of Sramana school of Buddhism 

prevalent in early historic Gujarat. Devenimori terracotta images are the excellent examples 

of co-existence of Gandharan and Mathuran schools of art in Gujarat during Kshatrapa time. 

The symbolism of floral representation such as acanthus leaves decorating friezes or 

pseudo-Corinthian capital’s lotus motifs (the symbol of purity) used in the pedestals of 

Buddha images are excellent examples of the aforesaid blending of different schools of art. 

Buddha images vary in wearing Indian monastic garment (sangahti) which covers one or 

both shoulders. His hands positions reflect various moods and functions he performs such as 

gestures of meditation (dhyana), blessing (abhaya) and preaching. Terracotta, stone and 

metal images are represented with long ear lobes. Halo behind the head is not represented in 

the Terracotta images, but the stone image of Bodhisattva shows remains of broken halo and 

the standing metal image indicates broken prabhvalaya instead of halo and the 

Pralambapada Buddha perhaps originally had a halo at the back as indicated by the lug. Wet 

drapery style shown in the images is indicative of stylistic influence on Buddhist art in this 

region during 6th/7th century AD. Iconic representation of Buddha in various mediums 

shows the influence of different schools in the early historic Buddhist art of Gujarat from 

1st/2nd century AD to 6th century AD.  This further indicates slow evolution in stylistic 

representation from Mathuran and Gandharan elements to later Pala wet drapery style. The 

inscriptional references on the Buddha images establish the existence of Samitya School as 

well as Bhikshuni establishments during early historic Gujarat. The excellent making and 

installation of these images also highlight the prevalence of Mahayana sect of Buddhism 

during the aforesaid period.  
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Two Rare Monuments in District Mansehra, Khyber 

Pakhtunkhwa, Pakistan 

       
 

SHAKIRULLAH 
 

Abstract: 

The monuments under discussion are unique and rare examples of their kind in the province 

in general and in Hazara region in particular. Of these the first one located at Naukot 

generally known as the death place of Shah Hamdan may be assigned to the Sultanate period 

on the basis of its designs and architectural features. While the second one i.e. the tomb of 

Sultan Mahmud Khurd (the last Turk Ruler of Pakhli) at Guli Bagh, is of the Mughal period 

having unique architectural style and representing the sole example of its kind in the 

province. 

 

Key Words: Naukot, Guli Bagh, Mansehra 

 

Location:      

Both the monuments are located at two different places in Mansehra district (Fig. 1), the 

first one is the memorial constructed to commemorate the death place of Shah Hamadan at 

Naukot village and the second is the tomb of Sultan Mahmud Khurd the last Turk ruler of 

Pakhli at Guli Bagh near Baffa town. 

1.Memorial at the death place of Shah Hamadan: In the 14th century AD Sayyid Ali 

Hamadani (Dani 1996: 60) came to Kashmir and died there (Hamdani 1985: 185). On the 

way back to Central Asia, the people carrying his dead body stayed for a while at Naukot, 

Mansehra, in AD 1384. His dead body was finally buried in Kulyab (Negmatov 1992: 5-8). 

A memorial was constructed at Naukot village on the left bank of river Siran 18 km north of 

Mansehra city, to mark this event. The only construction in the area belongs to the Sultanate 

period having unique architectural style with no comparative examples/specimen recorded 

from this region. 
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Figure 1. Mansehra: Map showing Gali Bagh and Naukot Monuments 

Building: It is a fortified (Fig 2 & 3) square enclosure, 14.94 x 14.94 m. Each corner of the 

enclosure is marked by an engaged semi circular cylindrical turrets or bastions tapering 

upwards. These corner turrets are a characteristic feature of the early Muslim mausoleums. 

The roots of the same may be traced to the pre-Muslim buildings as reported from the 

Malakand Agency in Khyber Pakhtunkhwa (Rahman 1979: pls. IXb & XIII) and Salt-Range 

monuments in the Punjab (Stein 1937: 50). Two of them stand to a height of 4.94 m. Only 

the northern wall of the enclosure is intact, the eastern and southern walls have been rebuilt 

using old bricks; the western wall recently rebuilt is a concrete structure. The square plan of 

this monument is too much similar to the Lal Mahra Shaif tombs at D.I.Khan and some 

early mausoleums in Central Asia like the tomb of Samanids at Bukhara (913 – 43 AD)  and 

the tomb of Arsalan Jazib at Sanghast (1028 AD) (Ali 1993: 133) 
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Figure 2. Mansehra (Naukot): Death Place of Shah Hamdan, Memorial: General View 

 

Figure 3. Mansehra (Naukot): Death Place of Shah Hamdan, Memorial: View of the eastern side    

Approach to the enclosure is provided with a rectangular opening in the western 

corner of northern side. The two towers at either end of the eastern wall have domed 

chambers. From the enclosed area, an entrance, 1.85 x 1.05 m wide, is provided to each 
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tower chamber. The other two towers are solid and project into the interior. They are devoid 

of any architectural decoration (Fig 4) except the corner turrets, which shows some 

decoration in brick masonry. The extant height of the northwestern tower gives us a clear 

picture of its decorative details. Each tower is divided into various horizontal bands. The 

pattern is rotated and each band is separated from the other by a vertically laid course of 

bricks. The lower band is constructed in plain masonry, while the upper two bands depict 

some recessed cross designs worked out in the masonry. Similar arrangements of decoration 

are also executed on the other tower. These decorative motifs (Khan 1987-88: 323) on the 

bastion are extended to all the four walls. There is clear evidence that the upper band might 

have been running all round the enclosure wall probably making the parapet of the wall. The 

centre of the enclosed area has the cenotaph commemorating his death at Naukot in 1384 

A.D. The building material used in the construction (Fig. 5) is large size burnt brick 0.23 x 

0.23 x 0.05 m and 0.03x 0.21 x 0.05 m. 

 

 

Figure 4. Mansehra (Naukot): Death Place of Shah Hamdan, Memorial: View of the eastern side    

A commemorative tablet installed in 1993 says that Shah Hamadan died in 786 A.H/ 

1384 AD and that the present structure was raised by the local people in 1983. A detailed 
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analysis and study of the architectural remains show that the original construction of the 

memorial is datable to the 15th century AD. 

 

Figure 5. Mansehra (Naukot): Death Place of Shah Hamdan,Memorial: showing corner turret and the 
recent reconstructed fortification wall.    

2. Sultan Mahmud Khurd, the last Turk Ruler of Pakhli, Tomb Building at Guli Bagh 

(Mansehra): The tomb is located at Guli Bagh village in Fort Feroza about 23 km from 

Mansehra city between river Siran and Koh Tanglai. The tomb was built by the last Turk 

ruler of Pakhli (Sultan Mahmud Khurd) in his life time, who succeeded his father the Sultan 

Shadman Khan during the reign of Shahjahan (Pani 2001: 286). The fort was very similar to 

the other Mughal forts with a total covered area 5.5 x 3 miles (Rehman 1989: 246)It was 

protected by mountains on the north, while the east and west sides are strongly protected by 

a huge defensive ditch and inside fortification wall. The traces are still visible on both the 

sides     
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 Tomb: The building stands upon a raised platform, square in plan, 9.07 x 9.07 m, with 1.37 

m thick walls. The square chamber (Fig. 6) with a height 4.88 m is surmounted by a low 

squat dome. 

 

Figure 6. Mansehra (Naukot): Death Place of Shah Hamdan, Memorial: Southeastern corner turret 
showing brickwork.     

Externally each side of the square chamber is relieved by three rows (Fig. 7) of rectangular 

panels. The lowest row contains three such panels on each side of the entrance, which itself 

is relieved by a pointed sunk arch. The topmost row is similar to the lowest register.      

The centre of each side is pierced by a 1.83 x 0.91 m rectangular entrance, which is topped 

by a stone lintel. The dressed stone blocks of a very huge size are used at regular points 

from bottom to top at the corners of the building.  
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Figure 7. Mansehra (Guli Bagh): Tomb of Sultan Mahmud Khurd: showing southwestern corner details 
and general view 

Internally the building is octagonal from the floor level and each octagonal side is 

relieved by a tall pointed arch. The octagon is converted into sixteen-sided structure by 

means of arched squinches, to provide a circular base for the domical ceiling. The building, 

externally and internally was coated with 0.05 m thick plaster traces of the same can be seen 

at different points. The building material shows two different size bricks 0.25 x 0.15 x 0.04 

m, 0.33 x 0.23 x 0.04 m and stones. The floor is now paved with modern cement plaster, but 

originally it was paved with large size bricks (Chawka) with a white marble cenotaph in the 

centre marking the grave. The cenotaph was stolen by some antiquity robbers but recovered 

by the Police and handed over to Hazara University. It is on display in the Garden Campus, 

Mansehra University Museum (Shakir 2012: 41).  
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Figure 8. Mansehra (Guli Bagh): Tomb of Sultan Mahmud Khurd: showing details of tomb chamber 
western wall exterior 

The building under discussion is a rare monument and the sole example of Muslim tomb 

architecture in the area. As per detailed analysis tomb was built by the Sultan during his 

lifetime and therefore may be dated some where in the 17th Century AD. The material as 

lime mortar used binding detergent and for plaster the traces are visible at different places, 

but the bricks are used of the unique size than the normal waziri bricks. While the tomb has 

low squat dome and has a very close resemblance in the architectural style and features with 

Bara Khan ka Gumbat at Delhi (Kotla Mubarak Put) (Brown 1942: 28: pl. CIV, fig. 2; 

Jairazbhoy 2000: 67, pl. 122). 

 

Conclusion:  As per the above discussion, the building material, architectural style 

decorative designs of the Shah Hamadan death place enclosure construction is very much 

comparable to the early medieval buildings style in Pakistan and it is suggested that is the 

rare, unique and earliest monument in the Hazara region of the 14th Century AD. While the 

tomb of Sultan Mahmud Khurd at Guli Bagh is the construction of the thin sliced bricks of 

the Mughal era with a square plan (Bunce 2004: fig. 2 (c)) on a high platform strengthened 

with stone slabes at corners. The is said to have been built by Sultan Mahmud Khurd in his 

life time during the reign of Mughal King Shahjahan and therefore can be placed in 17th 

Century AD. The architectural style and feature are unique and having very rare examples 
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in the subcontinent as mentioned above with a tomb at Delhi. Both the monuments are as 

per the above description, discussion and analysis of the style, architectural and decorative 

features may be dated to 14th Century (Medieval Period) and 17th Century (Mughal Period) 

respectively.  

State of Preservation: Now both the buildings are in a very bad state of preservation, 

cracks have been developed at different points especially after the earthquake disaster of 8th 

October 2005. They need immediate attention of the government and other donor agencies.    
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Traditional Games of Swabi 

 

BAKHT MUHAMMAD AND KRISTINA PETROCHENKOVA 

Introduction 

District Swabi is located at 34 ̊ 24 ́’ N, 72 ̊ 45’ ́ E (Khan M B 2003: Arch Map) raising about 

1200 ft. above the sea and covering the area of 471 square miles (Figure 1) (NWFP 

Gazetteer 1931: t 6).    The district presently consists of four tehsils - Swabi, Topi, Lahore 

and Radzar. Since 1937 Swabi remained a tehsils of the district Mardan till it was granted 

the status of a district headquarter in 1988 (DCR 2000: 1 & 6).  

 

Figure 1. Mape of Swabi District 
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Swabi is an important district of Khyber Pakhtunkhwa province. This small piece of land in 

the shape of a heart is surrounded by rivers and hills. The region is known for its friendly 

and devout people. Swabi has remained a treasury of tangible and intangible cultural 

heritage, which strengthens its importance in the region. One of the noteworthy intangible 

assets of Swabi is traditional sports and games.  

Swabi has remained at the crossroads of different influences and cultures since the 

time of Alexander the Great till Durrani period. Invaders and kings, generals and traders, 

missionaries and pilgrims, travelers and historians used to come here before crossing the 

Indus River at Hund, at Tarbela and at Attock. Numerous successive dynasties left their 

footprints here through art and culture. This Cross-cultural integration influenced the local 

traditions. Many cultural activities, which became traditional to the area, have been brought 

to Swabi from outside, with the passage of time they took roots and some of them survived 

up to present day. 

Obviously, the traditional games are many centuries old. During the recent past they 

have suffered decline due to increasing popularity of cricket, hockey and football, but they 

are still well known and often played. The best known and most often mentioned sports and 

games of Swabi are bull and horse racing, dog fighting, cock fighting, mukha, kabaddi, 

marbles and chinjo.   

The past of Swabi                         

Numerous historical records, accounts, memoirs and travelogues mention Swabi. Notes of 

Greek, Chinese, Arab and local travelers as well as court records of various rulers and 

dynasties refer to this area.  

Famous Greek historian Herodotus wrote about Swabi in 4th century BC (Khan, M B 

2003: 4), while another Greek historian Diodoros Siculus provided accounts of Alexander’s 

invasion and his thirty days stay in this area (Mc Rindle 1992: 272).  

The Chinese traveler Xuan Zang visited the area in 630 AD and noted that Panini, the 

Sanskrit grammarian, was a dweller of Salatura, the present Chota Lahore (Beal 1958: 163). 

He further mentioned that U-to-kia-han-cha, the present Hund, was one of the most 
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prosperous towns of Gandhara (Ali 2003: 42). When Arab historians Mas’udi and 

Muqaddasi visited India in 10th century AD, they also left written record regarding many 

ancient villages of Swabi (Jaffar 1945: 44).  

The scholars refer the earliest human activity in Swabi to the prehistoric time. 

However, our knowledge about this period remains vague.  Alia Jawad dated the Karamar 

rock carvings of Swabi to Paleolithic period (2 million years BP - 27000 years BP) (Jawad 

A 2006: 16). However, this dating can perhaps be attributed to their location in close 

vicinity of two famous prehistoric caves i.e. Sanghao cave in district Mardan and Khan Pur 

cave in district Haripur. Speaking realistically, it is difficult to determine the precise time 

when Karamar carvings were created due to their poor condition. 

After its establishment in 1993, the Directorate of Archaeology and Museums of Khyber 

Pakhtunkhwa conducted excavation under the directorship of Prof. Farid Khan at Adina at 

the foothills of Karamar mountain.The excavation produced materials identified as 

belonging to Gandhara grave culture dating back to 2nd millennium BC (Khan 1993: 165; 

Jawad 2006: 16).  

Swabi was also an arena of major historical events of the subcontinent, including a 

succession of foreign invasions. Historical records and archaeological findings suggest that 

Swabi remained under the Achaemenied administration from 558 BC till 326 BC (Khan 

2003: 4). The Greek accounts stated that Alexander the Great with his army reached to the 

present Hund in 326 BC. He stayed here for thirty days, built a bridge of boats and crossed 

the Indus (Mc Rindle 1992: 272; Ali 2003: 36). After a short Greek control Swabi came 

under the Mauryans as the occupation of this area by the Mauryans is confirmed by world 

famous Jamal Ghari stupa and Ashoka rock edict at Shehbaz Garhi situated not far away.  

In 2004 the regular excavations by the Directorate of Archaeology and Museums of 

Khyber Pakhtunkhwa at Aziz Dheri site yielded the coins of Indo- Greek kings Eucradites 

and Menander dating to 2nd century BC, thus proving the Indo-Greek rule over this region. 

Scythian and Parthian strata were also reported from the same site. Kushan invaded India in 

1st century A D. Their gold and copper coins were reported from Aziz Dheri and Hund in 
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large numbers. Numismatic findings tell us that after the Kushan this region was ruled by 

the dynasties known as the Kidarites and the Hephthalites. The only indisputable evidence 

of their presence is the coins from the above mentioned two sites.  

After the Hephthalites rulers, Turk Shahi dynasty made Kabul their capital city in 666 AD 

(Jaffar 1945: 42). Turk Shahi rule over the present Swabi was proved through excavations 

conducted at Hund by the Department of Archaeology, University of Peshawar, under Dr. 

Ihsan Ali and Dr. Gul Rahim in 1996-97. M Irshad Khan also confirmed the Turk Shahi rule 

in this region (Khan 1976: 39). Hindu Shahi dynasty came into power in 822 AD. They 

made Hund their capital city, which was recorded by Arab historian Mas’udi who visited 

India in 915 AD (Jaffar 1945: 42). After Pushkalavati (Charsadda) and Peshawar, Hund 

remained the third capital of Gandhara from 7th century till 10th century AD (Sastri 1924: 56; 

Ali 2003: 86).  

After the years of Hindu rule, Raja Jayapala and then his son Anandapala were 

defeated by Mahmud of Ghazni. Anandapala fled to the Salt range, leaving the capital and 

most of Peshawar valley up to the Indus in the hands of Ghazanvids in 1007 AD (Wolseley 

1958: 15).  

 

The Ghaznavids were followed by the Ghaurid and Sultanath periods. Sultanat 

period continued till the arrival of the Mughals who invaded India in 1526; while Peshawar 

valley was under their control since before 1515. Zaheer ud Din Babur was the first Mughal 

ruler who remained in conflict with the Yousafzai, Mandar and other tribes of Peshawar 

valley, including the people of Swabi (Dani 1995: 92-113).  

In 1586 Mughal King Akbar (ruled 1556-1605) ordered Raja Man Singh to build a 

fort in Hund (Khan 1995: 88, Dani 1995: 102) to control the Yousafzai and other tribes of 

the area, which is now in ruins. 

In 1738 Swabi was occupied by Nadir Shah Durrani (Khan 1995: 88). It remained 

under the Durrani rule till the Sikh invasion. According to Major Raverty, Sikh army under 

the leadership of Ranjit Sing crossed the Indus in March 1823 (Raverty 1976: 272; Sehrai 
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1979: 22).  Historical records reveal that the Sikh army fought hard for every village until 

the people of Swabi were conquered despite severe resistance.  

The British rule followed the Sikh regime in 1849, when the British occupied what is 

now Khyber Pakhtunkhwa. In the war of 1858 the residents of Swabi organized a group of 

Mujahidin and revolted against the British at the site of the present village of Narinji, but 

were defeated (Dani 1995: 153). The people of Swabi remained at the forefront in the 

struggle for Partition. Nawab Azeemullah Khan, an ideologist of the War for Independence, 

was a resident of Swabi (Bakhtiar 2010: 4).  

Traditional Sports and Games 

Due to its special place in history Swabi encompasses many customs and traditions which 

are different from the surrounding areas. These include traditional dress, food, household 

objects and many other aspects, all of which cannot be possibly explained here in detail, 

while the primary subject of current research is traditional sports and games, which are still 

followed by children and adults with great enthusiasm.   

Although, with the passage of time these games were altered and modified, yet their 

features are still well preserved and are in practice for centuries. The history of Kabaddi 

wrestling, for example, goes back to the Buddhist time. Bows and arrows used in Mukha are 

also reflected in Gandhara Buddhist art. The chariot in Doṛ is a simple form of a carriage 

brought by the British, from which we can presume that this type of racing may have been 

introduced in Swabi during the British period.  

The most popular traditional sports and games of district Swabi are as follows:    

1. Kisan Meela (Bull Racing) 

2. Doṛ (Horse Racing) 

3. Mukha (Archery)  

4. Kabaddi (Wrestling) 

5. Khaṛa ( Cockfighting) 

6. Khaṛa  (Dog Fighting) 

7. Bilori (Marbles) 
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8. Guli Danda (Kit-cat) 

9. Chinjo game (Hopscotch) 

 

1. Kisan Meela (Bull racing) 

Bulls have been used in farming in Swabi since ancient times. In 1881-82 Alexander 

Cunningham reported several carvings of Panjpir hill of Swabi., one of them representing a 

humped bull (Figure 2) (Khan 1995: Pl II a & b). It indicates the important role of 

domesticated bulls and curiosity of ancient people towards this animal. Bull is also 

considered a sacred animal in Hinduism as well as in Buddhism, both of which greatly 

influenced Swabi in the past. Bulls were included in various cultural activities as well, and 

one of them, which survived till present, is bull racing.  

There are two types of traditional bull racing run in the villages of Swabi. Both of 

them are known as Kisan Meela. These traditional games are held between various villages 

or between the bulls of Swabi and Chuch (Attock). 

 

Figure 2. Panjpir carving 

In the first type of Kisan Meela many bulls take part and show their fastness in an 

open area. The races are usually held in Tordher and in Chota Lahore area of Swabi. Bulls 
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run in an open field leading towards a marked spot within given time. Apart from Swabi this 

kind of bull racing is also arranged in Mansehra region (Iqbal 2002: 339).  

The second type of bull racing is mostly held in Merguz, Thandkoi and in Topi area. 

In this competition the bull runs the Persian wheel (Figure 3). Every bull runs for eight 

minutes turning the wheel of Arhat well. The bull which runs more than the others stands 

first, and the owner of that bull is considered the winner of the event.   

 

Figure 3. Kisan Mela 

2. Doṛ (Horse racing) 

Dor is a horse racing competition, popular in the past, but somewhat losing popularity 

nowadays. According to an unverified tradition reported by Harold, horse racing 

competitions were introduced in this area by Alexander the Great in 326 BC. There is 

numismatic evidence confirming it as well. Horse riding and mounted horses are depicted 
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on the coins of various Indo-Greek rulers - Harmeaus, Menandar and others (Ali I 2005: 1-

13, Whitehead 1914: 63-82).  Horses often figure in Gandhara Buddhist art carvings. Horses 

are depicted on many panels from the collection of Peshawar Museum (Figure 4) and other 

museums of Khyber Pakhtunkhwa (Ali & Qazi 2008: 41, 57). 

 

Figure 4. 

Coming to the area of our interest, historically horses of Swabi were employed for 

chariots, carts, for agricultural purposes and for traditional race generally known as Doṛ.   

Doṛ is harness racing – the horses are harnessed with sulkies or carts locally known as 

‘baggi, which is a simple form of the British period carriage (Figure 5). The races, usually 

held on Fridays, start from Swabi town and are either run on Swabi - Mardan road or on 

Swabi - Jehangira road, or occasionally on Swabi - Topi road. The winner is the fastest 

horse reaching the agreed spot.  

Presently due to heavy traffic on all the roads in Swabi this competition is arranged 

very seldom. Lack of interest of the locals is another factor for the decline of this game.  
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Figure 5. 

3. Mukha (Archery)  

Mukha is a traditional sport similar to archery, but instead of the arrows with pointed tips, 

the players shoot arrows with small round plates on the tip trying to hit the target. 
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Mukha continues the tradition of the wars of the past, when bows and arrows were 

used. The carvings of bow and arrows appeared for the first time in Gandhara art. One of its 

best depictions is the Syama Jataka story PM-02712 (Figure 6) exhibited in the Peshawar 

Museum (Ali & Qazi 2008: 36). Though bow and arrows are replaced now by modern 

weapons, they still retain their place in cultural activities and Mukha tournaments are 

arranged in Swabi with great enthusiasm (Yousafzai  2009: 40) 

 

Figure 6. Siyama Jataka 

Mukha competitions are generally arranged between different villages of Swabi. The 

competition is usually held in an open area. In this game every team consists of 10 players, 

every player trying to hit the pointed circle placed at a distance of more than 20m while 

using an arrow and a bow. In this game a special kind of bow is used which is locally known 

as Bajawri Lenda.  Arrows used in this game are longer in size as compared to the ones used 

in wars in the past and end with a flat round plate at the tip (Figure 7). This game is mostly 

held in villages Marghuz, Zaida, Thandkhoi, Swabi, Manerai, Serai Charbagh and Kernal 

Sher Kila.  
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Figure 7. People enjoying the Mukha 

4. Kabaddi  (Wrestling)  

Kabaddi is a traditional sport widely popular all over Swabi. In Swabi this game is also 

known as kath kabaddi, while in DI Khan area it is known as kath kath (Iqbal J 2002: 377). 

It is a contest of physical strength between the players of two teams with the style varying 

from region to region (Yousafzai 2009: 37-8).   

This game is a lot like wrestling and its history goes almost two thousand years back. 

Due to its cultural significance for the whole Gandhara region, a wrestling scene is now 

exhibited in Peshawar museum PM-02738 (Figure 8) (Ali & Qazi 2008: 73).   
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Figure 8. Wrestling Scene 

Teams from different villages take part and fight against each other. Every team comes with 

a crowd of supporters, who come to see the game and also to cheer and support their 

wrestlers (Figure 9). Kabaddi competitions are mostly held between the large villages/ 

towns of this district like Topi, Zaida, Thandkhoi, Kotha, Marghuz, Baja, Swabi, Manerai 

and Lahore. 
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Figure 9. The game of Kubaddi 

5. Khaṛa (Cock fighting) 

Cockfighting is more common in Swabi than in the other districts of Khyber Pakhtunkhwa. 

The participants, who are usually professionals, are well connected with each other. 

Competitions are conducted with great zeal and attention in Thursday bazaar of Swabi or in 

Saturday bazaar of Kernal Sher Kila. These single day bazaars are locally known as meela. 

Specially trained for fighting cocks are called kulangi (Figure 10). The preparations start 

several days before the event, after which the birds are brought to meela. In the course of the 

fight the beaten cock may lose its eye, leg or even its life. 
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Figure 10. Cock Fighting 

Another type of cockfighting is quail fighting (Figure 11). It is usually held in Lahore 

tehsil, where a large number of professionals train the quails for such fights. The duration of 

quail fighting is very short.  
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Figure 11. Quail Fighting 

6. Khaṛa (Dog fighting) 

Khara or dog fighting is another sport of Swabi (Figure 12). It is a blood sport which can be 

traced back to ancient times. As compared to Kohat and Bannu districts, dog fighting, 

locally known as khara, is held in Swabi on a smaller scale. Usually, though not too 

frequently, dog fighting is arranged in Lahore and Radzar tehsils of Swabi. 
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Figure 12. Dog Fighting 

7. Bilori (Marbles) 

Marbles game is known in Swabi as bilori. It is difficult to say when and where the game of 

marbles was introduced. Unearthing of clay marbles or sling balls of the same size from 

various Buddhist sites suggests that probably the game of marbles was known here since 

ancient times. 

Two types of this game are played.  

First game is played by people of all ages (Figure 13). There is no limit on how many 

players can participate. A hole in the ground of about two inches deep and about six to 

twelve inches in diameter is dug. It is considered to be the target point of the game. All the 

players give their marbles (usually made of glass, stone or clay) to one player who throws 

them out of the hole several meters away. The leading player starts the game by pointing at 

and targeting the other marbles, and after they have been knocked out, they are thrown to 

the hole and the player gets the marbles or already declared amount from those who lost. 
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Figure 13.Marbles 

The second game is known as mirgati and is usually played by children (Figure 14). 

Two to four players take part and use four small marbles, usually made of stone.  Every 

player must complete several steps of the game and if a mistake is made, he or she loses the 

number. Steps of this game are called yaka, doka, tikka and bisharat. When a player passes 

all the steps, he or she is considered the winner.     

 

Figure 14. 
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8. Guli Danda (Kit-cat) 

This is a traditional game played by the children not only in Swabi, but also in district 

Mansehra (Iqbal J 2002: 339) and in nearly all parts of Khyber Pakhtunkhwa. Kit-cat is 

locally known as guli danda. In this game a batter hits a guli (small piece of stick) placed 

over a shallow oblong pit with a danda (about one meter long stick) (Figure 15).  A fielder 

throws back the small piece to the pit and tries to hit the long stick.  

 

Figure 15. Guli Danda 

9. Chinjo game (Hopscotch) 

Chinjo is also known as chindo or chindhro. It is a simple and entertaining traditional game 

played by children in Swabi. More than two players can take part. 

A simple rectangle about 2x4m in size is marked on the ground. Then it is further 

divided into five smaller rectangles. This game is played with a marker, usually a roundish 

clay piece. The marker is tossed into the first rectangle and then by hopping and kicking it, 

it is moved to another rectangle while avoiding the line between them.  The second leg must 

be bent to back side and held by one hand. The marker is kicked from one rectangle to 
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another till it is kicked out of the main rectangle (Figure 16). Players who lost take the 

winner on their shoulders and carry her to the agreed spot.  

 

Figure 16. Chinjo 
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Other traditional games well known in Swabi are shalgati, kottanai, patpatonai, and 

banrichagh. These are simple games, but they are played by children with great passion and 

amusement.  
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