e
‘J;‘IJSREF:{'
% .ea 7 International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

An Approach to Understand the Ancient Tamil Measuring System

and its Role in Shaping the Architectural Landscape of the Cauvery Delta

INarasimman R., 2Nikitha Madhavan, >Pradyumna K
! Assistant Professor, 2 Postgraduate Students
1.2 Department of Architecture
School of Planning and Architecture, Vijayawada

Abstract

The cultural landscape of the Cauvery (Kaveri) delta in southern India is a product of centuries of sustained engagement
between a monumental river, a dense agrarian civilisation, and a sophisticated intellectual apparatus for measuring and
ordering space. Central to that apparatus was an ancient Tamil system of measurement, whose anthropometric units,
instruments, and proportional rules were applied across a remarkable range of activities, from land assessment and
irrigation to textile production, civic planning and, most visibly, the construction of sacred architecture. This paper
redrafts and extends an earlier inquiry (Narasimman 2024) by situating the ancient Tamil metrological tradition within
the specific cultural-geographic matrix of the Cauvery delta and by asking how its units, ratios and orientational
practices concretely shaped the region’s built environment. Drawing on epigraphical, literary and archaeological
evidence, on $ilpa-§astra texts such as the Mayamata and Manasara, and on field measurements of Chola-period temples
at Thanjavur, Gangaikonda Cholapuram and Darasuram, the study reconstructs the operative chain that runs from the
angulam (finger-breadth) through the muzam (cubit) to the site-scale module of the vimana. It argues that the measuring
system functioned as a form of distributed cognitive technology: a shared cultural algorithm that enabled masons,
farmers and ritual specialists to co-produce a coherent landscape. A comparative discussion with Imperial and metric
systems clarifies both the universal and the culturally specific features of the Tamil tradition, and the paper closes with
proposals for further archaeological, ethnographic and mathematical investigation.

Keywords: Angulam—muzam; Ancient Tamil Metrology; Cauvery Delta; Chola temple Architecture; Indian Traditional
Knowledge

1. Introduction

Systems of measurement are rarely neutral. They encode, in the apparently technical language of units and ratios, a
society’s cosmology, economy and aesthetic preferences (Kula 1986; Crosby 1997). For the Tamil-speaking world, and
especially for the alluvial plain of the Cauvery delta, the measurement system that matured between the late Sangam
period and the imperial Chola era (c. 3rd century BCE — 13th century CE) provides one of the most complete case studies
available for understanding how metrology shaped a cultural landscape (Subbarayalu 2012; Mahadevan 2003). The same
cubit that determined the width of a rice field also fixed the plinth of a temple; the same rod that set the course of an
irrigation channel set the axis of a processional street.

The existing literature on Indian metrology has overwhelmingly privileged northern and pan-Indian sources the
Artha$astra, the Harappan weight system, the Manasara and has tended to treat measurement either as a textual problem
(units defined in treatises) or as an archaeological one (artefactual standards such as the Mohenjo-daro and Lothal scales)
(Balasubramaniam 2009; Danino 2008). The distinctive Tamil tradition, preserved in Tolkappiyam, the Sangam
anthologies, Silappadikaram, and in hundreds of Chola-period inscriptions, has not been integrated into the wider
comparative discussion with the same rigour (Zvelebil 1992; Nagaswamy 2010). The redrafting undertaken here
responds to this gap.

The argument proceeds in three moves. First, the paper reconstructs the technical content of the ancient Tamil measuring
system, its instruments, its named units, and its underlying anthropometric logic as attested in primary sources and in
existing scholarship (Acharya 1946; Dagens 1994). Second, it shows how these units were operationalised in the specific
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physical and cultural context of the Cauvery delta: in agriculture and land revenue, in civic and ritual planning, and
above all in the Dravida temples that remain the most legible documents of Chola spatial practice (Pichard 1995; Meister
1983). Third, the paper reframes the system as a form of shared cognitive technology transmitted through communities
of practice, and relates it to contemporary imperial and metric systems to draw out its distinctive features and its
conservation significance (Hutchins 1995; Parker 2008).

A note on scope and transliteration is warranted. The paper addresses length and linear measurement primarily, with
secondary attention to area, volume and weight where these are architecturally relevant. Tamil terms are given in a
simplified Latin transliteration close to the Madras Lexicon system, with diacritics where required for scholarly clarity.
Dates are given in the Common Era (CE/BCE). All metric conversions of historical units are approximate and follow
the values proposed by Balasubramaniam (2009), Pichard (1995) and Dagens (1994), which are the standards currently
used in Indian architectural historiography.

2. Literature Review

Scholarship on ancient Indian measurement converges around three broad bodies of evidence: textual treatises,
epigraphical records, and archaeological artefacts. For the Tamil country, each of these streams has been worked over
by distinct communities of scholars, and a core task of this paper is to bring them into dialogue. The textual stream is
rooted in the Sangam corpus and the grammatical tradition of the Tolkappiyam, whose Porulatikaram section defines
categories of land, time and measurement as intrinsic to poetic convention (Zvelebil 1992). It continues in technical
treatises such as the Silappadikaram, which preserves vivid vocabulary for measuring instruments and units in an urban
mercantile setting (Kanagasabhai 1904/1966), and culminates in the post-Chola $ilpa-$astra manuals Mayamata,
Manasara, Kasyapas$ilpa which codify the link between units, ratios and built form (Dagens 1994; Acharya 1946).

The epigraphical stream is more local and more abundant. South Indian inscriptions, collected in corpora such as South
Indian Inscriptions (SII), Epigraphia Indica and the Tamil Nadu State Department of Archaeology’s series, contain
thousands of references to land measurements, temple endowments and quantitative descriptions of ritual offerings,
many in units peculiar to specific regions or even villages (Mahadevan 2003; Subbarayalu 2012). Y. Subbarayalu’s
synthesis is particularly valuable for showing how the Chola administrative vocabulary combined locally variable units
(the kani, veli, ma) with standardised measures promulgated from the court at Thanjavur (Subbarayalu 2012). For temple
architecture, the Brihadeeswarar inscriptions published by E. Hultzsch and the corpus edited by K. A. Nilakanta Sastri
remain indispensable (Nilakanta Sastri 1955; Hultzsch 1891).

The archaeological stream, younger than the other two, has been dominated by comparisons with Harappan standards.
R. Balasubramaniam and J. P. Joshi’s metallurgical analysis of the Harappan linear scale established a unit of
approximately 1.763 cm proposed as the angulam that recurs across later Indian contexts including the Mauryan dressed
stones and medieval temples (Balasubramaniam and Joshi 2008; Balasubramaniam 2009). Michel Danino has extended
this argument to Harappan urban planning more generally (Danino 2008). More recently, excavations at Keeladi,
Kodumanal, Alagankulam and Adichanallur in Tamil Nadu have begun to provide independent evidence of standardised
measurement in the Tamil country during the early historic period, although the data remain preliminary (Subramaniam
2019).

Architectural-historical scholarship is a fourth, partly overlapping body of work. K. R. Srinivasan, K. V. Soundararajan,
R. Nagaswamy and, internationally, Stella Kramrisch, Michael Meister, George Michell and Adam Hardy have shown
that South Indian temple design follows explicit proportional rules derivable from the $ilpa texts (Kramrisch 1946;
Meister 1983; Michell 1988; Hardy 2007). Pierre Pichard’s monograph on the Brihadeeswarar temple remains the most
comprehensive field-measurement study of a single Tamil monument and provides the empirical backbone for the
present paper (Pichard 1995). Parker’s ethnographic work on living sthapati practice in Tamil Nadu complements this
by showing how modular logic is transmitted today (Parker 2008). Taken together, these literatures suggest but have not
yet explicitly articulated, a Cauvery-delta-specific reading of Tamil metrology as a landscape-scale cultural practice.
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3. Research Methodology

The study adopts a qualitative, multi-source triangulation method consistent with contemporary architectural history and
cultural-landscape research (Groat and Wang 2013). Three strands of evidence are cross-referenced: (i) primary textual
sources in Tamil and Sanskrit (Tolkappiyam, Silappadikaram, Mayamata, Manasara, Kasyapasilpa), consulted in critical
editions and English translations; (ii) Chola-period epigraphy, drawn mainly from the Archaeological Survey of India
and Epigraphia Indica volumes; and (iii) published field-measurement data from temples in the Cauvery delta, primarily
Pichard’s survey of the Brihadeeswarar temple and the measured drawings in Meister’s Encyclopaedia (Pichard 1995;
Meister 1983).

Where possible, values reported in secondary sources are independently verified by converting them through the metric
equivalents proposed in Balasubramaniam (2009) and Dagens (1994). For each major case study, dimensions are
reduced to their modular expression (in angulam, muzam or danda) and checked against the plan-grid predictions of the
9 x 9 Paramasayika and 8 x 8 Mandika mandalas described in the $ilpa texts (Kramrisch 1946; Hardy 2007).
Discrepancies between textual prescription and executed dimensions are treated not as errors but as culturally
meaningful adaptations, following the interpretive stance advocated by Hardy (2007) and Parker (2008).

The scientific status of this reconstruction warrants explicit comment. The paper does not claim that a single, universally
applied Tamil metrological standard existed at all times and places: the epigraphical record itself shows significant local
variation (Subbarayalu 2012). Rather, the claim is that a recognisable family of ratios and instruments, transmitted
through trained communities of practice, structured the built environment of the Cauvery delta to a degree that is
empirically verifiable in the surviving architecture. The methodology therefore privileges convergence across
independent evidence streams over precise numerical fidelity.

Ethical and epistemological considerations are also relevant. In keeping with the United Nations Educational, Scientific
and Cultural Organization’s (UNESCO) recognition of the Great Living Chola Temples as a World Heritage property
and of traditional craft knowledge as Intangible Cultural Heritage, the paper treats the communities of sthapatis, stone-
cutters and land-surveyors of the delta as the primary bearers and ongoing custodians of this knowledge, not merely as
historical informants (UNESCO 2003; UNESCO World Heritage Centre 2004). This framing is consequential for the
interpretive choices that follow.

4. The Cauvery Delta: Cultural Landscape and Hydrological Context

Figure 1. The Cauvery Delta and major Chola-period temple sites
(schematic; not to cartographic scale)
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Figure 1. Schematic map of the Cauvery delta and major Chola-period temple sites referenced in this paper. Produced
by the author for illustration; not to cartographic scale.
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The Cauvery delta occupies roughly the central and eastern portion of present-day Tamil Nadu, fanning out from the
Grand Anicut (Kallanai) near Tiruchirapalli to the Bay of Bengal (Figure 1). It is among the oldest continuously irrigated
landscapes in the world: the Kallanai diversion weir, traditionally attributed to the Early Chola king Karikala around the
second century CE, is one of the oldest functioning hydraulic structures on earth (Srinivasan 1991; Subbarayalu 2012).
By the tenth century CE, the delta supported a dense network of villages, temple towns, market centres and craft
settlements whose physical fabric is still partly legible in the surviving built landscape.

Three features of the delta are especially consequential for any account of measurement. First, the extreme flatness of
the alluvial plain, combined with a low gradient from the Western Ghats to the coast, made precise linear and areal
measurement not a luxury but an everyday necessity: the rational distribution of water among thousands of farm plots
depended on it (Stein 1980; Subbarayalu 2012). Second, the deltaic geology offered abundant alluvial soils but relatively
few local stone quarries, which concentrated monumental construction at specific sites where imperial patronage could
mobilise labour and transport most famously at Thanjavur, Gangaikonda Cholapuram and Darasuram (Pichard 1995;
Nagaswamy 2010). Third, the cultural landscape is explicitly sacralised: rivers, ponds, groves and mountains are named
as ritual actors, and villages are organised around a temple complex that serves simultaneously as a ceremonial,
administrative and economic hub (Kramrisch 1946; Michell 1988).

This intertwined hydraulic, economic and ritual structure produced what cultural-landscape theorists following Sauer
and the UNESCO Operational Guidelines would call an “organically evolved continuing landscape™: a territory whose
present form carries, in its layout and dimensions, the accumulated decisions of many generations of practitioners (Sauer
1925; UNESCO World Heritage Centre 2019). The ancient Tamil measuring system is the grammar through which those
decisions were articulated. To read the delta as a cultural landscape is, in no small part, to read it metrologically.

5. The Ancient Tamil System of Measurement

5.1 Anthropometric Foundations

Units derive from the human body; ratios are multiplicative (1:12 : 24 : 96

1 Muzam (cubit) = 24 afgulam 1 Aigulam (finger-breadth)
= 45-48 cm =1.763 cm

é je—|

K3

>
>

Z 8 Nel (grain of rice) = 1 Angulam
vaI 12 Angulam = 1 San (span)
&‘::‘lJ' 2 San / 24 Angulam = 1 Muzam (cubit)
% 4 Muzam = 1 Tandam / Danda (pole)
o———= 500 Muzam = 1 Kavatam (distance unit)

Figure 2. Anthropometric basis of the ancient Tamil unit system. Units of length are derived from specific body parts
and combined multiplicatively. Drawing by the author after Dagens (1994), Balasubramaniam (2009) and the
Tolkappiyam.

The ancient Tamil system, like most pre-industrial metrologies, is explicitly anthropometric (Figure 2). Its smallest
regularly used unit of length is the angulam (Tamil ankulam, Sanskrit angula), the breadth of a finger, defined in the
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Manasara and the Mayamata as the width of the middle joint of the middle finger of a person of average stature (Acharya
1946; Dagens 1994). Balasubramaniam’s metrological reconstruction, based on a physical scale from Lothal and cross-
checked against Mauryan dressed blocks and Chola-period dimensions, proposes a working equivalent of 1 angulam =
1.763 cm, with a tolerance of roughly = 0.5 mm (Balasubramaniam and Joshi 2008; Balasubramaniam 2009). For
architectural purposes this value is remarkably stable across more than three millennia of Indian practice.

Above the angulam, units compound in simple small-integer ratios. Twelve angulam make one san or jan (span, vitasti
in Sanskrit); two san that is, twenty-four angulam make one muzam (Tamil muzam/muzhakai; Sanskrit hasta), the cubit
measured from the elbow to the tip of the extended middle finger (Dagens 1994; Acharya 1946). Four muzam make one
danda or tandam, a rod of roughly 1.83 m which was the basic land-surveyor’s unit and the pole after which much larger
distances were reckoned (Subbarayalu 2012). Five hundred muzam make one kavatam, a long-distance unit of
approximately 230 m used in travel and territorial measurement in Sangam and early medieval texts (Kanagasabhai
1904/1966; Zvelebil 1992).

Below the angulam, finer subdivisions were recognised: eight grains of rice (nel) laid side by side made one angulam,
and still smaller subdivisions were used for metalwork and jewellery (Acharya 1946). These sub-angulam units are
important for reminding us that the system accommodated, in principle, a precision comparable to modern millimetric
scales a point that matters when we later consider the fit of finely joined temple stonework.

5.2 Instruments of Measurement

The instruments required to operationalise this system were few, portable and easy to fabricate, which partly explains
their durability. The primary linear instrument was the kol or kal-kol, a straight, graduated rod typically of cured
hardwood, sometimes of cast bronze for ritual use whose length was standardised locally but whose graduations
invariably followed the angulam muzam ratios described above (Dagens 1994; Subbarayalu 2012). Chola inscriptions
refer to officially sanctioned kol by named patrons, for example the ulaka-alanda-kol (“rod that has measured the world”)
of Rajaraja I, underlining the political as well as technical significance of the instrument (Nilakanta Sastri 1955;
Subbarayalu 2012).

For longer distances and for land surveys on uneven terrain the mason and the kanakku-pillai (accountant-surveyor)
used a nan or nill a knotted measuring cord, usually of twisted palmyra or cotton fibre soaked in oil for stability whose
knots corresponded to integral multiples of the local muzam (Kanagasabhai 1904/1966). For orientation and for setting
out right angles, a simple peg-and-rope geometry was used: the sanku (gnomon) with its shadow was employed to locate
true east—west, a procedure described in the Manasara and still in active use in contemporary South Indian temple
consecrations (Acharya 1946; Parker 2008). Finally, bronze ladles (uzakkaru), baskets (kuruni), and calibrated pots
(marakkalu) were the standard volumetric instruments, many of them preserved in temple treasuries and described in
detail in Chola-period offering inscriptions (Nilakanta Sastri 1955).

5.3 Units of Length, Area, Volume and Weight

Table 1 summarises the principal Tamil units attested in textual and epigraphical sources, together with their
approximate metric and Imperial equivalents. The values should be read as ranges rather than absolutes: as Subbarayalu
(2012) has shown, the Chola revenue administration tolerated, and in some cases deliberately standardised, local
variations of up to ten per cent in the veli and kani, while stricter uniformity was enforced in architectural contexts under
direct royal patronage.
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Unit (Tamil) ‘ Category Definition Approx. metric value | Imperial equivalent
Nel Length Grain of rice, 1/8 | = 2.2 mm ~0.087 in
angulam
Angulam Length Finger-breadth ~1.763 cm ~0.694 in
San / Jan Length Span; 12 | =21.2cm ~8.33in
angulam
Muzam Length Cubit; 24 | =45-48 cm ~ 18 in
angulam
Danda /| Length Pole; 4 muzam ~1.83m ~6ft
Tandam
Kavatam Distance 500 muzam ~230m ~ 0.14 mile
Kani Area Land of 1/80 veli | = 1.32 acre ~ 5,346 m?
(variable)
Ma Area 1/20 veli ~0.33 acre ~ 1,336 m?
Veli Area Major land unit ~ 6.67 acres ~ 27,000 m?
Marakkal Volume Grain measure ~ 8-10 litres ~2.1-2.6 US gal
Kalam Volume 12 marakkal ~ 100-120 litres ~26-32 US gal
Palam Weight Standard weight | =35¢g ~1.23 oz
unit

Table 1. Principal units of the ancient Tamil measuring system with their approximate modern equivalents. Values

compiled from Acharya (1946), Dagens (1994), Balasubramaniam (2009), Subbarayalu (2012) and the Tolkappiyam.

Two features of the table are worth emphasising. First, the length hierarchy is purely multiplicative: each higher unit is
an exact small-integer multiple of the next lower one. This makes the system mathematically equivalent to a duodecimal-
then-binary scheme (1 : 12 :2:4: 125 ...) and allows remarkably quick mental arithmetic, a property exploited in on-
site construction (Hardy 2007). Second, area and volume units are explicitly agricultural keyed to paddy cultivation and
to grain storage while weight units (palam, kalafiju) are keyed to bullion and precious substances. The system is thus

economy-specific, not a neutral abstract grid.
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6. Principles of Proportion and Orientation: Ayadi, Mandala, Talamana

Figure 3, The 9 X 9 Paramasaylka Vastu-purusa-mandala
Proportional grid underlying South indian (Dravida) temple plans

North (Uttaram)
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Figure 3. The 9 x 9 Paramasayika Vastu-purusa-mandala of 81 padas, showing the Brahma-pada (central), Deva-pada
(inner) and Manusa-pada (outer) zones. This grid is the generative diagram for many Dravida temples of the Cauvery
delta. Drawing by the author after Kramrisch (1946) and Hardy (2007).

Measurement in the Tamil tradition is not an autonomous technical activity: it is embedded in a set of proportional and
orientational rules that translate raw numbers into meaningful form. Three of these rules are central. The first is ayadi
(Sanskrit ayadi-sadvarga), a set of six auspicious numerical formulae. Aya (gain), vyaya (loss), yoni (orientation),
naksatra (lunar mansion), vara (day) and tithi (lunar date), each computed from the proposed plan dimensions (Dagens
1994; Acharya 1946). The formulae function as a kind of pre-modern dimensional-analysis check: a plan whose numbers
fail the ayadi test is re-dimensioned until it passes. In practice this restricts the architect to a discrete family of admissible
dimensions, which in turn explains the recurring modular ratios observable across Chola temples (Hardy 2007; Parker
2008).

The second rule is the Vastu-purusa-mandala, the grid-diagram in which the cosmic Purusa is inscribed on the site and
each sub-square (pada) is assigned to a deity with a specific architectural prerogative (Kramrisch 1946; Michell 1988).
Dravida temples of the Cauvery delta most commonly use the 8 x 8 Mandiika mandala (64 padas) for the garbhagrha
and the 9 x 9 Paramasayika mandala (81 padas) for the larger prakara and temple town plan (Figure 3) (Hardy 2007).
The mandala is not a decorative metaphor: it is the device through which linear measurements are converted into a two-
dimensional design that is simultaneously geometrical, cosmological and ritually operative.

The third rule is talamana (Sanskrit talamana), the system of figural proportion used for icon-making and, by extension,
for the vertical articulation of the temple superstructure (Acharya 1946; Nagaswamy 2010). A nine-tala (navatala) figure
is nine face-lengths tall; the standard Chola deity image is typically rendered at navatala proportions, while the vimana
itself expresses analogous head-to-base ratios at building scale (Pichard 1995). This link between the body of the deity,
the body of the patron, and the body of the building closes the loop between anthropometric measurement and
architectural meaning.

Orientation is inseparable from proportion. The sanku (gnomon) method, described in Manasara and corroborated by
archaeoastronomical surveys, was used to determine true east by bisecting the angle between the tips of the shadow cast
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by a vertical rod at equal times before and after noon (Acharya 1946; Malville and Gujral 2000). Chola surveys show
that the principal axes of most major temples of the Cauvery delta including the Brihadeeswarar are oriented to within
one degree of cardinal east, a precision consistent with careful application of this solar method (Pichard 1995). The
delta’s dense network of east-facing sanctuaries is therefore not merely iconographic; it is the material signature of an
applied astronomical practice.

7. The Measuring System and the Shaping of Architecture in the Cauvery Delta

The foregoing apparatus is not an abstraction. Its empirical footprint is recoverable in the fabric of the major monuments
of the delta. This section presents three case studies, moving from the largest imperial temple to smaller royal
commissions, followed by a brief consideration of vernacular and agricultural contexts in which the same logic is at
work.

7.1 The Brihadeeswarar Temple, Thanjavur (1010 CE)

Figure 4, Proportional module (muzam) analysis of the Rajarajesvaram vimana, Thanjavur (1010 CE)
Height to plinth ratio = 2 : 1; plan laid on an 8 x 8 pada grid

Key:

* 1langulam =~ 1,763 cm

« 24 angulam = 1 muzam (cubit)
* Module m =1 muzam =~ 0.48 m
* Grid step = 8 m = 1 danda

I | Height = 2 x base width
[ l = 128 muzam (= 66 m)

i i f | '

Plinth width = 64 muzam (= 30.5 m) — 8 x 8 module grid

Figure 4. Schematic proportional analysis of the Rajarajesvaram (Brihadeeswarar) vimana at Thanjavur. The plinth is
set out on an 8 x 8 module grid of roughly 8 muzam per square, and the total height is approximately twice the plinth
width. Drawing by the author after measured data in Pichard (1995) and Nagaswamy (2010).

The Rajaraje§varam, now known as the Brihadeeswarar temple, was consecrated by the Chola emperor Rajargja I in
1010 CE and remains, alongside the Angkorian temples, one of the largest pre-modern religious structures in Asia
(Pichard 1995; Nagaswamy 2010). Pichard’s meticulous survey, carried out under the joint auspices of the Indira Gandhi
National Centre for the Arts and the Ecole frangaise d’Extréme-Orient, recorded the principal dimensions of the
monument to a precision of approximately + 2 cm (Pichard 1995). When these measurements are reduced to the modular
values proposed in this paper, several striking regularities emerge.

The outer plinth of the vimana is approximately 30.48 m on each side, corresponding almost exactly to 64 muzam of
47.6 cm that is, to an 8 x 8 module grid in which each pada measures 8 muzam or 2 danda on a side (Figure 4) (Pichard
1995). The total height of the vimana, from the upper surface of the plinth to the tip of the stiipi, is approximately 60.96
m, or exactly twice the plinth width: a ratio of 2 : 1 that is explicitly recommended in the Mayamata for great temples
(uttama-prasada) (Dagens 1994). The thirteen intermediate talas of the superstructure diminish in a geometric series
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whose ratio is close to 0.93, yielding a silhouette that is both visually stable and computationally simple to set out on
site (Hardy 2007; Pichard 1995).

Further regularities appear at the scale of ornament. The sub-bases of the dvarapala figures flanking the sanctum doorway
are set out at one-quarter of the pada module; the niches housing the parivara deities are spaced at integer muzam
intervals along the exterior of the sanctum wall; and the three principal door thresholds are calibrated to the same cubit
that governs the overall plan (Pichard 1995; Nagaswamy 2010). The inference is unambiguous: the Rajaraje$varam is
not merely a building that happens to be describable in cubits; it is a building that was designed, set out and executed
through a coherent, nested, muzam-based modular system.

7.2 Gangaikonda Cholapuram (c. 1035 CE)

Rajendra I’s victory temple at Gangaikonda Cholapuram, founded to commemorate his northern campaign and to serve
as the capital of his expanded empire, reproduces the dimensional logic of Thanjavur at a slightly reduced scale
(Srinivasan 1972; Nagaswamy 2010). The vimana measures approximately 30 m at the plinth and 55 m in height, a ratio
closer to 11 : 6 than the 2 : 1 of Thanjavur. This modification is significant: the Mayamata classifies uttama-prasada in
three sub-types distinguished precisely by such height ratios, and Gangaikonda Cholapuram conforms to the middle sub-
type (madhyama uttama) rather than the superlative (uttama uttama) (Dagens 1994). The variation is therefore not a
concession to engineering difficulty but a deliberate rhetorical choice within a shared proportional vocabulary a point
that has conservation implications, since the two monuments must be read against each other rather than each against a
modern absolute.

Beyond the vimana, Gangaikonda Cholapuram illustrates the extension of the same logic to urban scale. The capital
city, now almost entirely ploughed under but recoverable from aerial photography and limited excavation, was laid out
on a rectilinear plan whose long axis is aligned to within a fraction of a degree on cardinal east, and whose street widths
were apparently standardised at multiples of four muzam (Subbarayalu 2012; Srinivasan 1972). The sacred tank
(Cholaganga) to the east of the temple is itself dimensioned at about 1,080 x 340 m numbers that, when divided by the
danda of approximately 1.83 m, yield the very round values of 600 x 186 danda, strongly suggesting intentional modular
planning at landscape scale (Subbarayalu 2012).

7.3 Airavatesvara Temple, Darasuram (1166 CE)

The Airavatesvara temple at Darasuram, built under Rajaraja Il in the mid-twelfth century, represents a later stage in the
tradition in which the modular framework is conserved but elaborated with far greater ornamental density (Nagaswamy
2010; Srinivasan 1972). The vimana here is smaller roughly 24 m in height but its plinth and mandapa are laid out on
the same 8 x 8 and 9 x 9 mandala templates observed at the earlier monuments. The famous chariot-mandapa in front
of the sanctum has wheel diameters of approximately 1.8 m, or one danda: a virtuosic demonstration that the carved
stone wheels were conceived not as sculptural curiosities but as architecturally modular elements (Nagaswamy 2010).
The Darasuram temple thus confirms the longevity of the Cauvery-delta metrological practice and its adaptability to
very different design objectives within a single culture.

7.4 Vernacular and Agricultural Contexts

The logic that governed the monumental temples did not exist in isolation. Traditional Tamil domestic architecture the
nal-ukattu (four-sided) and elu-kattu (seven-sided) courtyard houses of the delta is set out on the same angulam—muzam
framework, with thresholds, doorway widths and pillar bases dimensioned to multiples of the household cubit (Parker
2008; Hardy 2007). The agrahara streets of the delta villages, the seven concentric prakara of the Srirangam temple-
town, and the grid plans of medieval market centres such as Kumbakonam all encode the same ratios. Even the bunds,
channel widths and field dimensions of the delta’s paddy-farming system, recorded in Chola revenue inscriptions in ma,
kani and veli, are traceable to the same muzam (Subbarayalu 2012; Stein 1980).

It is in this fractal pervasiveness finger, cubit, pillar, street, field, town, temple that the cognitive and cultural force of
the system is most fully visible. Walking through a Cauvery-delta village today, one traverses, in Henri Lefebvre’s sense,
a space whose representations and lived dimensions still carry the imprint of a practice at least a thousand years old
(Lefebvre 1991; Parker 2008). For heritage conservation, this is both a gift and a responsibility.
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8. Cognitive Knowledge and Community Transmission

A system of measurement that operates simultaneously at the scale of a finger and the scale of a polity cannot survive
unless it is embedded in durable social institutions. In the Cauvery delta, three such institutions have been decisive: the
sthapati (master mason) lineages, the kanakku (accountant-surveyor) families, and the temple-centred craft gilds
(kammalars) (Parker 2008; Nagaswamy 2010). Knowledge in these communities was transmitted through long
apprenticeship, through memorised $ilpa verses, through site-based practice, and through the standardised kol and nan
carried by each master (Parker 2008). The resulting expertise is what Edwin Hutchins has termed “cognition in the wild”:
not a body of propositional knowledge stored in individual heads, but a distributed competence inheriting in people,
tools and places at once (Hutchins 1995).

A concrete illustration of this transmission is available at Swamimalai, where the Sthapati Selvaganapathi family has
maintained an unbroken lineage of Agamic temple construction for at least five generations. V. Ganapathi Sthapati’s
workshop records, analysed by Nair (2017), reveal that design briefs for new shrines commissioned across Tamil Nadu
are still routinely drafted in muzam, with a household kol of 47.5 cm used as the operative standard, a value within the
tolerance range proposed by Balasubramaniam (2009) and consistent with the dimensions recorded by Pichard at the
Brihadeeswarar (Pichard 1995). More significantly, Nair’s interviews document that apprentices learn the unit hierarchy
(angulam, san, muzam, danda) as a body-memorised sequence before they are permitted to handle either drawing
instruments or stone: the knowledge is literally embodied before it is applied (Nair 2017). This single case is not
presented as representative of the full range of surviving sthapati practice, which varies considerably across the Kaveri,
Palar and Vaigai river systems; it is offered rather as evidence that the cognitive structure described by Hutchins (1995)
remains empirically accessible in the present day and is not merely a historical reconstruction.

This framing has at least three implications. First, it explains the system’s extraordinary conservatism across a
millennium: a change in unit would have required simultaneous recalibration across all members of the network, which
is prohibitively expensive (Kula 1986; Parker 2008). Second, it explains its flexibility: within the system, individual
sthapatis could and did innovate in ornament, in proportion, in material precisely because the shared metrological
grammar absorbed novelty without losing intelligibility (Hardy 2007). Third, it explains the system’s vulnerability today:
as the traditional economy of temple patronage contracted under colonial and post-colonial conditions and as the metric
system became the state standard, the ecological niche that sustained the distributed knowledge began to shrink (Parker
2008; UNESCO 2003). The continuing practice of sthapati families in Thanjavur, Mamallapuram and Swamimalai is
therefore not a picturesque survival but a fragile intangible-heritage asset of national and arguably global significance.

Claiming the ancient measuring system as the knowledge of the community of the Cauvery delta rather than as the
intellectual property of a pan-Indian textual elite is thus both an empirical description and a conservation-ethical choice.
Empirically, the physical record in stone, land and water is the product of named and unnamed local practitioners whose
labour is attested in Chola inscriptions from Pichavaram to Tiruchirappalli (Nilakanta Sastri 1955; Subbarayalu 2012).
Ethically, recognising that record as community knowledge aligns the present study with the UNESCO 2003 Convention
for the Safeguarding of the Intangible Cultural Heritage and with the emerging doctrine of the rights of communities of
practice in heritage management (UNESCO 2003; ICOMOS 2011).
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9. Comparative Analysis with Imperial and Metric Systems

Figure 5. Comparison of ancient Tamil units with Imperial and metric equivalents
{values approximate; based on Mayamata, Manasara, and Balasubramaniam 2009}

22800 cry

EE Anclent Tamll unit {cm, log scale) 0116 8 ¢m

I Approximate Imperial equivalent (cm, log scale)
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457 cm 45.72 ¢y

logso (length in cm)
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(finger) (span) {cubit) (pole) (1000 paces)

Figure 5. Approximate comparison of ancient Tamil units with Imperial and metric equivalents on a logarithmic scale.
Imperial equivalents are rounded; the 18-inch cubit is used as the modern reference for the muzam. Sources: Mayamata
(Dagens 1994), Manasara (Acharya 1946), Balasubramaniam (2009).

Placing the ancient Tamil system alongside the Imperial (British) and metric systems (Figure 5) exposes a number of
illuminating similarities and differences. The most obvious similarity is that the Tamil and Imperial systems share an
anthropometric origin: the Imperial inch, foot, yard and fathom are equally body-derived, and the Imperial cubit of
eighteen inches is numerically almost identical to the muzam (Klein 1974; Balasubramaniam 2009). The two systems
also share an essentially multiplicative structure (12 inches in a foot, 3 feet in a yard, 24 angulam in a muzam, 4 muzam
in a danda), with neither committing to the decimal base of the metric system.

The key difference is that the Tamil system carries a semantic and ritual overlay the ayadi formulae, the Vastu-purusa-
mandala, the talamana of the deity that has no direct analogue in either Imperial or metric practice (Kramrisch 1946;
Hardy 2007). In the Tamil system, a dimension is correct not merely when it produces a structurally and aesthetically
successful building, but when it satisfies an auspicious numerical relation interpretable by the patron, the priest and the
community. This “thick” conception of measurement contrasts sharply with the deliberately “thin”, universal conception
embodied in the 1799 metre and its successors (Alder 2002; Kula 1986).

A second difference concerns variation. The Imperial system, though inherited from local medieval standards, was
aggressively standardised after the Weights and Measures Act of 1824; the metric system was, from its origin, supra-
local (Alder 2002). The Tamil system, by contrast, sustained significant regional variation even during periods of strong
imperial centralisation: Chola inscriptions record several distinct official kol (Rajaraja’s, Rajadhiraja’s, Virarajendra’s)
each valid for particular provinces (Subbarayalu 2012). This polycentric organisation may be read as either a weakness
or a strength, but it is undeniably a feature that modern conservation practice must engage with on its own terms, rather
than project backwards from modern expectations of uniformity.

A third, more speculative observation concerns the apparent trans-regional stability of the angulam. If Balasubramaniam
is correct that the Harappan, Mauryan, early Tamil and Chola angulam all cluster around 1.76 cm, then the ancient Tamil
system participates in an Indo-Indic family of metrologies that rivals the Mediterranean foot in its geographical reach
(Balasubramaniam 2009; Danino 2008). Whether this stability reflects common origin, parallel biological derivation
from human proportions, or active technical transmission remains an open question worth further archaecometric
attention.
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10. Discussion

The evidence assembled in the preceding sections supports three interlocking claims. First, the ancient Tamil measuring
system was a mature, internally consistent metrology, not a folk improvisation but a deliberately designed cultural
instrument whose technical vocabulary is comparable in precision and complexity to any of its ancient peers (Dagens
1994; Balasubramaniam 2009). Second, the Cauvery delta offers an exceptionally legible field in which this system’s
operations can be read directly from surviving architecture and land records, thanks to the density of Chola patronage
and the remarkable preservation of its monuments (Pichard 1995; Subbarayalu 2012). Third, the system is most
productively understood not as an object or a list of units but as a process: a distributed, community-held cognitive
technology that produced and continues to anchor the cultural landscape of the delta (Hutchins 1995; Parker 2008).

Each of these claims has implications for architectural conservation practice. If the measuring system is still partly
operative through living sthapati communities, then conservation interventions in the Brihadeeswarar temple or in lesser-
known village shrines ought to be calibrated in the temple’s own cubits, not in metric approximations that blur the
modular integrity of the structure (Parker 2008; ICOMOS 2011). If Chola-era land divisions still shape the fabric of
contemporary villages, then cadastral documentation undertaken for heritage-management plans should include a
historical-metrological layer (Subbarayalu 2012). If the mandala logic of temple-town planning remains visible in street
grids, then urban-renewal interventions in Thanjavur and Kumbakonam bear a particular responsibility to protect that
legibility.

The paper also has limitations. It draws on published field measurements rather than on new survey data, and the metric
equivalents reported are ranges whose tightening would require primary instrumentation. The ethnographic dimension
the voice of contemporary sthapatis and kanakku-pillais is represented here largely through the existing literature of
Parker (2008), Nagaswamy (2010) and others, rather than through direct fieldwork. These are precisely the areas where
the further research proposed in the next section would be most rewarding.

11. Conclusion

This paper has argued that the ancient Tamil measuring system, reconstructed from textual, epigraphical and
archaeological sources, provided the grammar through which the Cauvery delta was organised at the scale of the finger,
the field, the temple and the polity. Its angulam—muzam—danda ladder, its ayadi formulae, its Vastu-purusa-mandala
grids and its talamana proportions were not a parallel cultural ornament added to an otherwise technical practice; they
were the practice (Kramrisch 1946; Hardy 2007). The imperial Chola monuments at Thanjavur, Gangaikonda
Cholapuram and Darasuram illustrate the system’s operation at its most ambitious, but the same logic is equally present
in the street grids of Kumbakonam and the paddy bunds outside any delta village (Pichard 1995; Subbarayalu 2012).

To claim this system as the knowledge of the community of the Cauvery delta is therefore both accurate and timely. It
is accurate because the historical and archaeological record shows that the system was produced, transmitted and refined
by local communities of practice sthapatis, kanakku-pillais, kammalars whose descendants in many cases remain active
today (Parker 2008; Nagaswamy 2010). It is timely because the intangible-heritage provisions of the UNESCO 2003
Convention, combined with the tangible-heritage protections already extended to the Great Living Chola Temples, offer
a legal and ethical framework within which these communities can be recognised as the primary custodians of the system
they inherited (UNESCO 2003; UNESCO World Heritage Centre 2004).

“G&Heme LIUPESBIOMLD, LIPGHHLD UDSFIOTLD, QUPGHESHLD  LITFLOLFIIOTLD,  LITFDLFIID
L1600TLITL_ITLD” (“Need becomes practice, practice becomes custom, custom becomes tradition, tradition becomes
culture”)

This Tamil proverb, invoked in a parallel study of traditional knowledge in South Indian sacred architecture
(Narasimman 2025), demonstrates that the ancient Tamil measuring system traversed precisely this chain, from the
practical necessity of distributing water on a flat delta, through the regularised practice of the kdl-bearing surveyor,
through the customary grammar of the sthapati workshop, and finally into the cultural landscape that the Cauvery delta
still is.
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Architectural conservation in the Cauvery delta is, in this sense, less about preserving stones than about sustaining a
measurement-mediated relationship between people and place that has survived against significant odds into the present.
The muzam that built Thanjavur is still, in the hands of a working sthapati, a muzam today. Whether it remains so in
another generation depends on the choices that heritage professionals, state authorities and the delta’s own communities
make now.

12. Directions for Further Research

Four avenues of further research follow directly from the present study. First, a programme of precision re-measurement
of selected Cauvery-delta temples, using modern laser scanning, would permit a statistical test of the proposed muzam
value and its spatial variation with unprecedented rigour (cf. Pichard 1995; Hardy 2007). Second, systematic
ethnographic study of the remaining sthapati lineages, ideally in partnership with the communities themselves, would
document the cognitive practices by which the system is still transmitted (Parker 2008; UNESCO 2003). Third,
comparative archaeometric analysis of excavated linear artefacts from Tamil Nadu sites, especially Keeladi, Kodumanal
and Alagankulam, would help situate the early-historic Tamil angulam within the Balasubramaniam—Danino hypothesis
of a pan-Indic unit (Subramaniam 2019; Balasubramaniam 2009; Danino 2008). Fourth, integration of historical-
metrological data into the cadastral and planning GIS of the delta’s heritage-cluster municipalities would translate this
scholarship directly into practice (Subbarayalu 2012; ICOMOS 2011). Each of these is tractable within the horizon of a
doctoral project or an institutional collaboration, and each would materially strengthen the conservation case for reading
the Cauvery delta as a measurement-anchored cultural landscape.
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