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I t is difficult to characterize this study succinctly. My intention has 
been to write a history of cartography, but my subject matter means 
that I must necessarily address the history of science and the ide- 

ology of British India. The study also has overtones which I hope will 
interest scholars in cultural studies and cultural history. In trying to 
address as broad an audience as possible, I have had to explain issues 
and events which some of my readers will think are too obvious to be 
mentioned, so I must ask for forbearance in advance. Any errors I have 
made concerning the history of the East India Company are entirely my 
own responsibility. 

My fundamental topic is the multilayered conflict between the desire 
and the ability to implement the perfect panopticist survey, between 
what the British persistently thought they had accomplished and the 
hybrid cartographic image of India whch they actually constructed, 
and between the ideals and practices of knowledge creation in the later 
Enlightenment. This book is not a detailed explication of all of the East 
India Company's surveyors and of their work; that has already been 
accomplished by Reginald Phillimore in his monumental Historical Re- 
cords of the Survey of lndia (1945-58). This study is chronologically 
framed by James Rennell's survey of Bengal (1765-71)-the first exten- 
sive survey undertaken by the British in India-and by George Ever- 
est's retirement from his joint appointment as surveyor general of India 
and superintendent of the Great Trigonometrical Survey in 1843, by 
which time a compromise between cartographic ideals and practices 
had been effected. My approach is both topical and narrative. Parts One 
and Two examine in detail my protagonist and antagonist: the episte- 
mologes and methodologies of geography and mapmaking in the eigh- 
teenth and early nineteenth centuries, on the one hand, and, on the 
other, the East India Company's institutional structures which led to 
what might best be described as "cartographic anarchy." Part Three 
comprises the narrative of how the attempts to create the perfect survey 
of India were played out and were eventually compromised. Part 
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Four is the topical resolution to the conflict and explores the signifi- 
cance of the surveys to the British in terms of the representation and 
self-legitimation of their empire. 

I have taken the liberty of updating some of the punctuation of the 
original quotations in order to clarify them; the original meanings are 
preserved. I have also used some modern forms of eighteenth- and 
nineteenth-century terms; for example, for the plural of "surveyor gen- 
eral'' I use "surveyor generals," as it is easier on the modem ear than 
the contemporary plural of "surveyors general." 

My primary source has been the East India Company's own archives, 
now held by the British Library's Oriental and India Office Collections. 
These archives are incredibly thorough because, prior to 1858, copies of 
all documents relating to even the smallest decisions made in India 
were sent to London. Even as the surveyors complained about the num- 
ber and the length of the reports and letters that they were required to 
write-and the time it took them to do so-they created a wealth of 
information covering all aspects of the mapping process. Only a frac- 
tion is used here. I have not made use of the archives in India, which 
include the Survey of India's archives (now in the National Archives of 
India in New Delhi), for the simple reason that for the time period of 
this study they duplicate the material in London. Phillimore's Historical 
Records cites very few relevant documents from the Survey of India's 
archves which I did not also encounter in the Company's regular ar- 
chival series. 

Beyond the Company's own archives, I have used the personal collec- 
tions of several British administrators and scientists in United Kingdom 
depositories, notably the British Library (both manuscript and map de- 
partments) and the University of Nottingham. Other institutions of 
great use are listed in the bibliography, to which should be added: the 
American Geographical Society Collection, Golda Meir Library, Uni- 
versity of Wisconsin-Milwaukee; National Register of Archives, Lon- 
don; New York Public Library; Royal Greenwich Observatory, Herst- 
monceaux (now moved to Cambridge); and the university libraries of 
University College London, University of London, University of Wis- 
consin-Madison, State University of New York at Binghamton, and 
University of Southern Maine. The many librarians, archivists, and cu- 
rators who have helped me have my heartfelt thanks. 

Material support has come from various sources, including the 
University of Wisconsin-Madison Graduate School, the Wisconsin 
Alumni Research Foundation, and the College of Arts and Sciences of 
the University of Southern Maine. The research itself was underwritten 
by the National Science Foundation under Grant SES 88-01781. The U.S. 
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Government has certain rights in this material; any opinions, findings, 
and conclusions or recommendations expressed in this material are 
mine and do not necessarily reflect the views of the National Science 
Foundation. 

Beyond the archives and libraries, I must acknowledge a number of 
intellectual debts. David Woodward was first an excellent advisor and 
has since been an excellent friend. Brian Harley defined for me what 
the history of cartography should be; we still feel his death keenly, six 
years later. Robert Frykenberg of the University of Wisconsin History 
Department provided enthusiastic encouragement and made essential 
comments on the East India Company. For his immense help with the 
Company's records and for his generosity in sharing his extensive 
knowledge of the British mapping of India, I am thoroughly indebted 
to Andrew Cook. Gordon Bleach deserves a great reward for helping 
me with art history concepts and for numerous enlightening discus- 
sions and explanations in cultural studies. Michael Armstrong, of Ac- 
tive Archives, London, the staff of the Histo y of Cartography project in 
Madison, and Jim Smith all provided odd references and pieces from 
afar. Don Quaetert, Laura Seltz, and Robert Sweet all read several por- 
tions of the manuscript and commented on language, style, and con- 
tent. Chris Bayly was a most useful commentator. Too many others 
have commented on parts of this work at various times to be listed here, 
but they all have my thanks. And, of course, I am especially grateful to 
all of my family and friends who have tolerated me, distracted me, 
helped me, and kept me sane for so many years. Special thanks must go 
to Anne Hedrich, Paul Rogers, Lon Bulgrin, Robert Sweet, Scott Sal- 
mon, Tim Lewington, Christi Mitchell, Ros Woodward, my brother 
Philip, and to my mother. 





B efore 1818, the currency of account in Madras was the (gold) pa- 
goda, subdivided into forty-two or forty-five (silver) fanarns, 
with one fanam being eighty (copper) cash. Originally a separate 

coin, the fanam was still occasionally used so, as in the sum of "35 pa- 
godas and 378 fanam" (1807). The pagoda was replaced in 1818 by the 
(silver) rupee; the official exchange rate was a hundred pagodas to 350 
sonat rupees. 

Bombay and Bengal used the rupee; one rupee contained sixteen 
anna. Unless otherwise indicated, the rupees cited in the text are sonat 
rupees. However, figures were on occasion given in sicca rupees-that 
is, rupees whch were freshly minted and unworn and therefore of 
higher exchange value. One sonat rupee was considered equivalent to 
fifteen anna sicca. A lakh contained ten thousand rupees. 

For the sake of comparison, I provide approximate sterling equiva- 
lents. Pagodas, being gold, are easily equated to seven shillings, five 
and one-quarter pence (£0.372). The conversion of rupees, however, de- 
pends upon the going rate in London for silver; the accepted range of 
this rate's fluctuation in the early nineteenth century-"Coins, Weights, 
and Measures of British India," part one of UseJul Tables,forming an Ap- 
pendix to the Journal of the Asiatic Society (Calcutta: Baptist Mission Press, 
1834)-gives approximate conversion factors of one shilling, ten pence 
(£0.092) to a sonat rupee, or two shillings (£0.1) to a sicca rupee. 

One pound sterling contained twenty shllings; one shilling con- 
tained twelve pence. It is hard to define present-day sterling equiva- 
lents. The index of sterling's commodity value in Douglas Jay's Sterling: 
Its Use and Misuse: A Plea for Moderation (London: Sidgwick and Jackson, 
1985), 273-79, indicates, for example, that the purchasing power of the 
pound more than halved between 1780 and the inflationary peak of 
1813; the mean index for the period between 1780 and 1840 suggests 
that £1 then would buy approximately the same as £3 in 1954 or £24 in 
1983. 

In the text, sums are written as complex numbers separated by 
slashes. Thus, "20/16" would be twenty pounds and sixteen shillings 
or twenty pagodas and sixteen fanams. 
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The Ideologes and Practices 
of Mapping and Imperialism 

The activities of the East India Company in sponsor- 
ing science are an obvious point of approach to the 
whole ideology of British rule. The Great Trigonomet- 
rical Survey of India shows the workings of British 
policy better than still another study of Macaulay's 
education minute. 

Susan Faye Cannon, 1978 

I mperialism and mapmaking intersect in the most basic manner. 
Both are fundamentally concerned with territory and knowledge. 
Their relationship was the subject of Jorge Luis Borges' famous 

fantasy of an empire so addicted to cartography that its geographers 
constructed an "unconscionable" map at the same size as the empire 
itself, coinciding with it point by point.' Tlus satire is rooted in an im- 
p~r tan t  realization: knowledge of the territory is determined by geo- 
graphic representations and most especially by the map. Geography 
and empire are thus intimately and thoroughly interwoven. "In order 
to set boundaries to their empire and to claim to have reached those 
that were marked out," Claude Nicolet writes of the Romans, they 
"needed a certain perception of geographical space, of its dimensions 
and of the area they occupied." More generally, Nicolet argues, "the 
ineluctable necessities of conquest and government are to understand 
(or to believe that one understands) the physical space that one occu- 
pies or that one hopes to dominate, to overcome the obstacle of distance 
and to establish regular contact with the peoples and their territories 
(by enumerating the former and by measuring the dimensions, the sur- 
faces and the capacities of the latter)." To govern territories, one must 
know them. 



2 Mapping and Imperialism 

In the case of the British conquest of South Asia in the hundred years 
after 1750, military and civilian officials of the East India Company un- 
dertook a massive intellectual campaign to transform a land of incom- 
prehensible spectacle into an empire of knowledge. At the forefront of 
this campaign were the geographers who mapped the landscapes and 
studied the inhabitants, who collected geological and botanical speci- 
mens, and who recorded details of economy, society, and culture. More 
fundamentally than even Susan Cannon recognized, the geographers 
created and defined the spatial image of the Company's empire. The 
maps came to define the empire itself, to give it territorial integrity and 
its basic existence. The empire exists because it can be mapped; the 
meaning of empire is inscribed into each map.3 

Imperial British India was far more dependent on maps than early 
imperial Rome had ever been. The steady expansion of map literacy in 
Europe since 1450-driven by new print technologies, protocapitalist 
consumption, and humanist culture-meant that by the eighteenth cen- 
tury the map had become, and has since remained, the dominant ve- 
hicle for conveying geographical conceptions. The intellectual process 
of creating, communicating, and accepting geographical conceptions, 
whether at an individual or sociocultural level, is thus often referred to 
as "mapping." It is a process which in the modem world depends 
heavily on the actual production of maps, which is to say mapmaking 
per se. Just as, in Samuel Johnson's phrase of 1750, "when a book is once 
in the hands of the public, it is considered as permanent and unalter- 
able; and the reader . . . accommodates his mind to the author's de- 
sign," so maps shape and manipulate mental geographcal  image^.^ The 
mapmaking process and the resulting maps are in turn dependent on 
aculturated conceptions of space. As with any other form of represen- 
tation-graphic or textual, artifactual or ephemeral-meaning is in- 
vested in all aspects of cartography: in the instrumentation and tech- 
nologies wielded by the geographer; in the social relations within 
which maps are made and used; and, in the cultural expectations which 
define, and which are defined by, the map image." 

This study of the surveys and maps which the British made in and of 
South Asia during the first hundred years of their ascendancy is accord- 
ingly a study of the British conceptions of what India should be. It is a 
study of how the British represented their India. I say "their India" be- 
cause they did not map the "real" India. They mapped the India that 
they perceived and that they governed. To the extent that many aspects 
of India's societies and cultures remained beyond British experience 
and to the extent that Indians resisted and negotiated with the British, 
India could never be entirely and perfectly known. The British de- 
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luded themselves that their science enabled them to know the "real" 
India. But what they did map, what they did create, was a British 
India. Wrapped in a scientistic ideology, each survey and geographical 
investigation was thoroughly implicated in the ideology of the British 
empire in South Asia. 

A Spatial History of "India" to 1780 

The creation of British India required the prior acceptance by the British 
of "India" as signifying a specific repon of the earth's surface. Changes 
in the European involvement with Asia during the seventeenth and 
eighteenth centuries produced important changes in geographcal con- 
ceptions, which were in turn more broadly accommodated and dis- 
seminated through cartographc representations. The issue here is that 
unless a region is first conceived of and named, it cannot become the 
specific subject of a map. Conversely, a mapped region gains promi- 
nence in the public eye. For example, there could be no maps of "South- 
east Asia" until the Second World War, when the several colonial 
spheres of interest were replaced by a single theater of war; the distri- 
bution of maps of that theater subsequently led to the general accep- 
tance of Southeast Asia as a region sufficiently coherent and meaningful 
to warrant its own academic di~cipline.~ For South Asia, changing eco- 
nomic and political activities led to new geographical conceptions 
which, by the later eighteenth century, had developed into an image of 
India that coincided with the territory of the subcontinent and which 
was given meaning by the commercial and imperial ambitions of the 
British. 

In the fifteenth and sixteenth centuries, Europeans conceived of Asia 
as an ill-defined series of exotic and fabulously wealthy countries. 
There was Cathay (China), Cipangu (Japan), and "the Indies." The 
conception of the Indies derived from Hellenistic Antiquity. It or@- 
nally signified all the lands east of the Indus, the traditional eastward 
limit of the Hellenistic world. The Hellenistic image of the Indies was 
adapted by Renaissance Europe from the geographies of Ptolemy and 
Strabo and, although the Ptolemaic map was quickly supplanted by 
new maps constructed by Portuguese navigators, the Hellenistic no- 
menclature survived. India intra gangem-the Indies this side of (withn) 
the Ganges-comprised all the lands lying between the Indus and the 
mouth of the Ganges and included the peninsula, whch Ptolemy seems 
to have transformed into Taprobana, the oversized Sri Lanka. India extro 
ga~.~gem-the Indies beyond (outside of) the Ganges-comprised all the 
lands further west, specifically Indochina and modern Indonesia. Some 
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Renaissance geographers carried the name to its logical extension and 
called China "India superior." Christopher Columbus's conviction that 
he had indeed reached the Indies in 1492 resulted in the name being 
transplanted to the New World. The Indies henceforth became the East 
Indies, or East India. Thus, the London merchants who sought to com- 
pete with the Portuguese in the spice trade, and for which they received 
a monopoly charter from Elizabeth I in 1600, soon acquired the popular 
name of the "East India Company." 

The initial plan of the English merchants was to establish trading cen- 
ters in what is now Indonesia in order to control the supply of spices. 
They did so, but were evicted by their Dutch coreligionists in 1623. The 
English resorted to trading across the whole width of the Indian Ocean, 
from Arabia and East Africa to the Malay peninsula and further east to 
southern China. They established several trading centers, known as 
"factories," of which three on the coast of the subcontinent were domi- 
nant by 1700: Madras (Fort St. George), Bombay, and Calcutta (Fort Wil- 
liam). The East India Company appointed a council of traders at each 
of these factories to manage the Company's affairs in each portion of 
the subcontinent. Each small bureaucracy was known as a "presidency" 
because its governing council was headed by a president; this name 
continued to be used even when the three small administrations were 
transformed into major territorial governments. 

The three presidencies were functionally distinct during the initial 
period of English involvement in South Asia, that is, before the mid- 
eighteenth century. Administratively, none were responsible for the 
others. More often than not, they competed rather than cooperated with 
each other. The principal presidency was Madras. Bombay and Calcutta 
gave access to the markets and produce of the great Mughal empire, 
which dominated the north of the subcontinent, but the empire also 
regulated the English traders. Madras, on the other hand, lay on the 
southern fringes of Mughal power so that the English there enjoyed 
much greater economic flexibility. Located at the center of the Indian 
Ocean trade routes, and set up as an early version of a free-trade zone, 
Madras flourished. The French Compagnie des Indes sought to emulate 
the English success when it established its own factory at Pondicherry, 
just to the south of Madras. 

European maps accordingly framed the subcontinent in three distinct 
ways in this early period. Beginning in the early 1500s, general maps 
showed the traditional region of the Indies, from the Indus to Indo- 
china. The subcontinent was, of course, a prominent feature of these 
maps, but it was not their focus. Later in the sixteenth century, Europe- 
ans began to produce maps that framed only the peninsula south of 
the river Krishna, the area of their principal involvement. The third 
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framing developed in the early seventeenth century and fwussed on 
the polity of the Mughal empire. These maps emphasized the seat of 
Mughal power in the northern plains. They also included the Mughal 
territories west of the Indus: the Punjab, the Hindu Kush, and on occa- 
sion Afghanistan. They omitted the peninsula.' 

The three framings began to merge in the eighteenth century. In part, 
this was a manifestation of the Enlightenment's encyclopedic men- 
tality, whch produced massive tomes intended to present all available 
knowledge to their bourgeois readership in a systematic manner. Geo- 
graphical encyclopedias took the form of huge multivolume texts, 
which contained many small maps, as well as huge multisheet carto- 
graphic extravaganzas. These maps were constructed at such large 
scales, and were physically so big, that the cartographer could simply 
copy data directly from survey maps into the expansive graticule of 
latitude and longitude; he would not have to omit any data to ensure 
the new map's legibilit~.~ 

The prominent French cartographer J. B. B. dlAnville published the 
first such map of the Indies in 1752. He constructed his Carte de l'lnde in 
four sheets at a scale of about 1 : 3,000,000 (figure 1.1). It comprised al- 
most one square meter of paper, too large to be reproduced here in its 
entirety. It was framed like all other maps of the Indies, extending from 
the Indus to the China Sea, with the subcontinent on the left and Indo- 
china on the right. It was not much smaller in scale than maps of the 
two regional framings, and dlAnville copied data from them directly 
into the larger frame. The quality of dlAnvilleS sources was variable. 
As the region of most European activity, the peninsula was shown in 
greatest detail; dlAnville used the same sources to construct a some- 
what larger-scale map just of the Carnatic, which was published in 
1753. For the rest of the Indies, dfAnville's data was so sparse that the 
map was dominated by substantial areas of white space. DIAnville him- 
self acknowledged that he would never have made this map with such 
sparse data had not the Compagnie des Indes specifically commis- 
sioned him to do so; nor was he reluctant to express his dissatisfaction 
with the map once it had been publi~hed.~ 

More significantly for the idea of India, the southward expansion of 
Mughal power under Aurungzeb (reigned 1658-1707) in the later sev- 
enteenth century led to the m e r p g  of the two regional framings in the 
early eighteenth century. As the empire now encompassed all but the 
southernmost tip of the subcontinent, in name at least, European car- 
tographers extended their maps of the empire to incorporate the pen- 
insula. Hermann Moll's "The West Part of India, or the Empire of the 
Great Mogul" (1717) is just one of several maps which equated the sub- 
continent (the west part of the Indies) with the empire (figure 1.2). The 





Figure 1.2 H e m  Moll, "The West Part of India, or the Empire of the G m t  Mogul," 
Atlas Geographicus (London, 1717). Copper+ngrav@ o+ size 18 X 25.5 cn. 

One of the first maps to show all of South Asia in its modem cuncqtion. Previously, 
in his A System of Geography (1701), Moll had followed the existing convention and had 
shown only the Mughal empire. (The Newberry Library.) 



Mapping and Imperialism 

map's frame now encompassed the entire region usually considered to 
be India per se, specifically the lands south of the entire circuit of north- 
ern mountains and including the lands west of the Indus. Nonetheless, 
there is still an ambiguity in such maps between the old regional con- 
cept of the Indies and the Mughal empire. 

It is no coincidence that the early eighteenth century was also the 
period when the English and the French began to meddle seriously in 
South Asian politics. The prize was the immense revenue derived from 
land taxation, revenue which promised to far surpass the profits which 
could be realized even by monopoly trade. Initially, both European 
trading companies rented out their regiments to Indian princes; soon 
they sought to control the princes' finances directly. During the Seven 
Years' War (1756-1763), the global rivalry between the English and the 
French spilled over into a struggle for control of the Camatic. A para- 
doxical consequence of t h s  conflict was a major shift in English inter- 
ests away from the south to the north, to Bengal, and to the heart of the 
Mughal empire. In what might have remained a comparatively minor 
aspect of the war, a small British army under Robert Clive defeated the 
Nawab of Bengal at Plassey in 1757, by intrigue as much as by force of 
arms. The English merchants found themselves in control of one of the 
richest provinces of the Mughal empire. Clive subsequently negoti- 
ated, in 1765, a formal position for the Company as the province's di- 
wan, or chief financial and administrative officer. Thereafter the Com- 
pany steadily eroded the position of the Nawab until they pensioned 
him off altogether in 1772. 

The Company's dramatic territorial growth subsequent to Plassey 
did not take place in a vacuum. At home, the Company's territorial 
gains did not please many in Parliament. A series of political arguments 
over the very existence of the Company culminated in William Pitt's 
hdia Act of 1784. The Company's mercantile and territorial functions 
were separated in order to curb the excesses of the 1760s. As Calcutta 
was now the most important presidency, its governor was promoted to 
be governor general of Bengal and given authority in political and rnili- 
tary affairs over both the Bombay and Madras presidencies. The gov- 
ernors and the commanders-in-chief of all three presidencies were 
henceforth to be appointed by the British Crown. And, perhaps most 
importantly, a parliamentary "Board of Control" was established to 
oversee, and if necessary to veto, the decisions made by the Company's 
directors; the board's president became a member of the cabinet. The 
1784 act accordingly serves as a useful date for marking the conversion 
of the Company from a mercantile corporation to a major territorial 
power. I should also note that the conscious efforts at this time by the 



Mapping and Imperialism 9 

English to incorporate the Scots into the home and colonial govern- 
ments meant that the English East India Company is henceforth more 
properly referred to as being British in character. 

In South Asia, the British territorial acquisitions were part of the 
larger process of the Mughal empire's slow disintegration. The forms 
and rituals of the empire remained, and the mughal himself remained 
the wellspring of authority. Even so, actual control of Mughal territo- 
ries increasingly devolved onto the provincial governors and to new 
territorial powers. The Marathas had long been in conflict with the 
Mughals in western India and they now established new dynastic 
states. They also entered into a three-way contest for control of the 
empire, competing with the Afghans and the Mughals themselves; by 
the 1780s, the East India Company had replaced the Afghans in the 
struggle. 

It was therefore during the 1760s and 1770s that the two regional 
framings completely merged to create a conception of lndia as a regron 
characterized by multiple ambitions to take control of the Mughal em- 
pire. That empire had already expanded to cover the entire subconti- 
nent; now British interests followed suit, expanding to encompass the 
north as well as the south. The new regron was mapped as the domain 
of conflict between the Mughal empire, its successor states, and British 
interests. It looked as much to Afghanistan and the west as it did to 
Malaya and the east. Its autonomy was graphically manifested by the 
repositioning of the center line of the map frame to be coincident with 
the subcontinent's north-south axis (figure 1.3). Modem India was born. 

Rennell and the Framing of India, 1782-88 

The new conception of the subcontinent as an actual regron in and of 
itself was most apparent in, and most effectively disseminated by, 
James Rennell's maps of India and their accompanying geographical 
memoirs.1° As surveyor general of Bengal, Reme11 had collected to- 
gether the geographical data acquired by British army columns on cam- 
paign. There was now sufficient information that he could compile gen- 
eral maps of the entire subcontinent with much less white space than 
had plagued d1Anville's maps thirty years before. Admittedly, the de- 
tail of some areas remained rather sparse, especially to the northwest. 
Nonetheless, Rennell's maps provided the definitive image of India for 
the British and European public. It is in his highly influential maps that 
we find the establishment of India as a meaningful, if still ambiguous, 
geographical entity." 

The ambiguity of the region is most obvious in the various names 
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that Rennell used to refer to the region that his maps framed. The titles 
of the maps and the memoirs all used "Hindustan." But this was not a 
self-evident region, so Rennell began both of h s  memoirs with an ex- 
planation of its extent. "Hindustan"-land of the Hindus-was origi- 
nally coined by the early Islamic marauders to refer to the northern 
plains they conquered. Many Europeans adopted this usage. But the 
plains were also the historic core of Mughal power, so that "Hindustan" 
was used by some Europeans as a synonym for the empire. Because 
Hindus dominate South Asia and, furthermore, because the Mughal 
empire had by 1700 been extended almost to Cape Comorin, many 
Europeans took the entire subcontinent to constitute "Hindustan." 
Rennell did not select one of these three conceptions as being the proper 
one; instead, he conflated them. The titles of h s  memoirs explicitly 
equated Hindustan with the Mughal empire-Memoir ofa Map of Hin- 
doostan; or the Mogul[ S] Empire-whereas the maps themselves were of 
the entire subcontinent. But within the memoirs themselves, Rennell 
usually referred to the whole subcontinent as "India." He thus estab- 
lished a conceptual equivalency between the subcontinent, India, and 
the Mughal empire: they all referred to the same fundamental region 
which he mapped. 

The equivalency was borne out in Remell's cartographic portrayal of 
political entities. He decided to subdivide India according to the Mug- 
ha1 subas (provinces) as defined under the emperor Akbar (reigned 
1555-1605). Although these divisions did not extend very far south of 
the Krishna river, Reme11 nonetheless thought that the system was "the 
most permanent one." His knowledge of the old divisions came from 
the recent translation of an Islamic geography of the empire, the A'in-i 
Akbari (1598).12 Rennell showed the names of the subas in regular type 
on his maps, to distinguish them from contemporary political divisions 
in a cursive script. The new polities were named after their rulers, such 
as Nizam Shah or Moodajee Bhonsle (figure 1.4). Reme11 explained h s  
decision: 

It must be observed, that since the empire has been dismembered, 
a new division of its provinces has also taken place . . . These mod- 
e m  divisions are not only distinguished in the map by the names 
of the present possessors; but the colouring also is entirely em- 
ployed in facilitating the distinctions between them. So that the 
modem divisions appear, as it were, in the fore ground; and the an- 
cient ones in the back ground; one illustrating and explaining the 
other.13 

Rennell's failure to identify the East India Company as the contempo- 
rary ruler of Bengal implied that Bengal was still a Mughal suba and 
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Figure 1.4 James R e ~ e l l ,  Hindoostan (London, 1782). Detail of Berar, Orissa, and Gangetic 
Plains. Copper-engraving. 

Note the variations in type used for the Mughal divisions and the contemporary rulers 
(in a cursive script; for example, "Country of Moodajee Bhonsle"); also compare the den- 
sity of Rennell's information with that of d'AnviIle in figure 1.1, (By permission of the 
Harvard Map Collection.) 

that there had been a legitimate delegation of Mughal authority to the 
British. Conversely, the mughal himself, Shah Alam (reigned 1759- 
1807), is identified as actually ruling only the district around Delhi. 
Rennell thus justified British authority over Bengal as stemming from 
the sovereign authority of the Mughal empire, even as that empire had 
itself collapsed into a political anarchy signified through the names of 
rulers rather than regions. Reme11 left the British as the sole represen- 
tatives of the empire's legitimate and suprapersonal authority. 

Rennell was himself an avid supporter of the East India Company's 
"splendid territorial aggrandizement. " He devoted several paragraphs 
of his geographical memoirs to the defense of his old patron, Robert 
Clive, and of others who supported the Company'sterritorial conquests 
against critics in London. He was particularly motivated in his I792 
map of southern India to help "explain the present state of the political 
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geography of the Peninsula, together with the advantages that may be 
derived from our territorial acq~isitions."'~ But this is not to say that 
Reme11 possessed any greater idea of a future British empire which 
would one day cover the whole subcontinent. Instead, the maps of 
India-as-subcontinent produced by Reme11 and copied by other Eu- 
ropean geographers reflected the continuing potency of the Mughal 
empire as the sole source of authority in the subcontinent. Contempo- 
rary politicians thought that the legitimacy of British power ultimately 
rested on the Company's adherence to forms of Mughal power and on 
its claim to rule Bengal as the imperial diwan. That is, the new regional 
maps embodied the recogrution by all political factions that the Com- 
pany's fortunes had become embroiled with the Mughal empire and its 
heirs, both de facto and de jure, almost to the exclusion of its other inter- 
ests in Asia. 

This message also constituted the essence of the remarkable title car- 
touche for Rennell's first map (figure 1.5). Most eighteenth-century 
maps were given intricate title cartouches, but very few were as elabo- 
rate as this. Rennell gave the following explanation in the memoir: 

Explanation ofthe Emblematical Frontispiece to the Map 
Brittannia [sic] receiving into her Protection, the sacred Books of 

the Hindoos, presented by the Pundits, or Learned Bramins: in Allu- 
sion to the humane Interposition of the British Legislature in Favor 
of the Natives of Bengal, in the Year 1781. Brittannia is supported 
by a Pedestal, on which are engraven the Victories, by means of 
which the British Nation obtained, and has hitherto upheld, its In- 
fluence in India: amongst which, the two recent ones of Porto N m  
and Sholingur, gained by General [Eyre] Coote, are particularly 
pointed out by a Sepoy to his Comrade.lS 

In the background of the image, an East Indiaman is being loaded (the 
Indian on the beach, beyond the pandit proffering Britannia the sacred 
texts, can only be dragging his load toward the ship). Britannia's spear 
rests possessively on a bolt of cotton cloth (then the main Indian export 
to Europe), next to an artist's palette, mathematical dividers, and the 
stonemason's mallet and chisels (perhaps alluding to the freemasonry 
then resurgent in Europe). The iconography develops on that estab- 
lished in the 1730s, as with funerary statuary, in which India was per- 
sonified according to "notions of place as a function of commerce or as 
a reference to the Orientalists' enthusiasm~."'~ The textual compo- 
nents of British orientalism are emphasized, with the Brahmins hand- 
ing over their legal texts (sastras), but its artistic (the palette), carto- 
graphic (the dividers), and architectural (the ziggurat at rear) elements 
are all included. 



Figure 1.5 Title cartouche, E. Edwards del. and J. Hall sc., to James Rennell, Hri~doostan 
(London, l December 1782,Z sheets). Copper-engraving; original size, 26.7 X 18.4 cm. 

The packet being given to Britannia is labeled "shaster," that is, sasfra, a Hindu religious 
code or law book. (By permission of The British Library, IOK Xj223.) 
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To these conceptions Rennell added the celebration of empire and of 
British arms, very much in the Roman mold, complete with mercenary 
soldiers (the sepoys) and an imperial wreath. The wreath is not made 
from hallucinogenic laurel, used by oracles for divinely inspired vi- 
sions, but rather from the opium poppy, the primary cash crop for the 
China trade. The Roman influence extended to the map itself, as 
Rennell used Roman sources for fixing places in the northern plains and 
gave a scale bar for Roman miles in addition to those for geographical 
[nautical] miles, statute miles, and the coss, a common Indian unit of 
distance. Rennell thus established India as the site of glorious conquest 
and territorial aggrandizement. 

The continued expansion after 1790 of the Company's territories and 
of its political power produced an increasing congruence between the 
old Mughal and the new British empires. The Company's interests, 
which had grown in 1757 to encompass the eastern seaboard of the sub- 
continent, expanded still further. By 1818, British military strategy took 
the entire subcontinent into account even if the British had yet to con- 
quer it all." And with that expansion came new geographcal informa- 
tion to be fitted into new editions of old maps or to serve as the basis of 
entirely new maps of India. The new information was collected and 
organized according to the new polities shaped and created by British 
hegemony. The maps of India produced both by the Company's officers 
in India and by its client cartographers in London increasingly reflected 
that organization, replacing the Mughal provinces with British districts 
and creating a geographical entity defined by the extent of British- 
dominated states and provinces. 

Over the course of the nineteenth century, the British mapping of In- 
dia further consolidated "India" in its modem image. Rennell had to 
take great care in defining what he understood to be the regions which 
constituted Hindustan/India. A century or more later, such care was 
no longer necessary. The geographical rhetoric of British India was so 
effective that India had become a real entity for both British imperi- 
alists and Indian nationalists alike. Both groups held "India" to be a 
single, coherent, self-referential geographical entity coincident with the 
bounds of the South Asian subcontinent and the extent of British power 
but which nonetheless predated British hegemony. Thus, one historian 
could state in 1902 that the purpose of his account of the empire was 
"to set before the ordinary reader the story of the steps by which India 
came gradually to be painted red on the map."IA The triumph of the 
British empire, from the imperialist perspective, was its replacement of 
the multitude of political and cultural components of India with a 
single all-India state coincident with a cartographically defmed geo- 
graphical whole. 
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This geographical conception of India was adopted without question 
in the second half of the nineteenth century by Indian nationalists. They 
argued that there had historically been a region of cultural unity which 
coincided with the entire subcontinent. This position is enshrined in the 
present-day state of India, which has asserted that its northern frontier 
has run "approximately where it runs now [l9591 for nearly three thou- 
sand years."19 India is not unique in this respect. Benedict Anderson 
has noted that both Thailand and Indonesia have inherited the "colo- 
nial imaginings" of coherent geographical entities whch supposedly 
predate the colonial era.20 

The nineteenth-century consolidation of the idea of India was not a 
direct outgrowth of the initial framing of the region in the late 1700s. 
The consolidation depended on the comprehensive mapping of British 
India. In constructing a uniform and comprehensive archive of India, 
the British fixed the scope and character of the region's territories. They 
located and mapped the human landscape of villages, forts, roads, irri- 
gation schemes, and boundaries within the physical landscape of hills, 
rivers, and forests. They also undertook cadastral surveys, delimiting 
field boundaries, buildings, and even individual trees, when agricul- 
turally important, at scales sometimes as large as forty feet to an inch 
(1 :480). The British made themselves the intellectual masters of the In- 
dian landscape. And they did so with all the certainty and correctness 
granted by the Enlightenment's epistemology. 

That epistemology, however, was flawed. The archive was certain 
and truthful only within the rhetoric of the Enlightenment philosophes. 
"India" does not comprise a pre-existent stage, framed by mountains 
and oceans, on which the events of history play out. It is not a "theater 
of its own design," to use Paul Carter's phrase. It is instead a creation of 
historical events and processes. It is, like all other regions to which we 
ascribe some meaning, the product of spatial hi~tory.~' To believe oth- 
erwise requires intellectual convolutions. B. B. Misra has stated, for ex- 
ample, that although it is "a unified geographical category equipped 
with national frontiers, the Indian subcontinent has hardly ever been a 
single, integrated political entity."22 The geographical unity of India is, 
in short, a creation of the British mapping of their empire. 

The Cartographic Ideal and the 
Great Trigonometrical Survey of India 

The conceptual potency of James Rennell's framing of India and the 
subsequent consolidation of that image depended on European cul- 
ture's unquestioning acceptance of maps as unproblematic and truthful 
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statements of geographical reality. The formation of t h s  cartographic 
ideal had two stages. First, the Enlightenment philosophes developed 
an epistemological ideal: correct and certain archives of knowledge 
could be constructed, they believed, by following rational processes 
epitomized by mapmaking. In the case of rnapmaking, however, the 
epistemological ideal was undermined by recognized flaws in carto- 
graphic technologies. The second stage in the formulation of the carto- 
graphic ideal accordingly came with the widespread promulgation of 
a technological solution-"triangulationr'-which promised to perfect 
geographical knowledge. 

In British India, triangulation was represented by the Great Trigono- 
metrical Survey of India (GTS). Because of the GTS, the British could 
believe that they were indeed constructing a single, complete, truthful, 
and ordered archive of geographcal knowledge for their empire, even 
though a single, systematic, and coherent survey organization for all of 
their empire-the Survey of India-was not established until 1878. The 
literature of the early British surveys in India reflects this belief: the 
simple presence of the GTS was sufficient to bring all the British map- 
making activities into a single, coherent whole. At the core of t h s  study, 
however, lies the argument that, in practice, the British could never 
implement the technological ideal offered by triangulation and were 
forced to rely on the older epistemological ideal of the eighteenth cen- 
tury. That is, the British could only make their general maps of South 
Asia by combining multiple surveys within a framework of latitude 
and longitude. The epistemologcal ideal is itself open to an extensive 
critique. More generally, some recent writers on the culture of imperi- 
alism have accepted the claims for constructing complete archives of 
knowledge at face value. As I will further argue, such perfection and 
total comprehensiveness is impossible in practice. The European knowl- 
edge of each empire is accordingly far more incomplete and nuanced 
than has often been recognized. 

Rennell provides the starting point for the eighteenth-century style 
of topographic mapmaking in India. He made the first regional survey 
in the subcontinent-of Bengal between 1765 and 1771-and he did so 
with a methodology derived in principle from the techniques of map 
compilation. Rennell and his assistants measured distances and direc- 
tions along the roads through Bengal. He also measured the latitude 
and longitude of key locations-control points-so that he could pro- 
gressively fit the road surveys into a graticule* of meridians and paral- 

* "Graticule" is a neologism, ca. 1875 (Helen Wallis and Arthur H. Robinson, eds., Carto- 
grayllical Innovations: An International Handbook of Mapping Terms to 1900 [London: Map 
Collector Publications for the International Cartographic Association, 19871,172-74), but 
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lels and so construct the actual maps (see figure 1.4). This style of sur- 
vey was fast and relatively easy and it was popular with military 
surveyors throughout the eighteenth century.23 

For the eighteenth-century philosophes, mapmaking was the epit- 
ome of the ordered and structured creation of a coherent archive of 
knowledge. All geographical information could be sited and any con- 
flicts reconciled within the map's graticule. The need to evaluate differ- 
ent data sources meant that map compilation was a highly complex and 
erudite process. Much of the complexity would be removed if the data 
came from a single source, specifically a regional survey undertaken in 
a systematic manner. Each route would be measured with the same 
methods and with the same instruments, so that the surveys would be 
consistent in quality and content, regardless of the skills of the particu- 
lar surveyors. The survey's organizer would further ensure that all 
parts of the region were mapped together, without any inefficient du- 
plication or unrealized omissions. 

Michel Foucault considered natural history to be the Enlightenment's 
paradigmatic "Order of Things," but the natural historians themselves 
consistently employed maps and mapping as the trope for their taxo- 
nomic systems. Military reformers of the later 1700s positioned map- 
ping at the core of "military science." Because their basic character lay 
in the use of instruments to extract meaning from the world, surveying 
and mapping were major contributors to the visualism and empiricism 
of later Enlightenment science. Most significantly, the combination of 
terrestrial and celestial measurements, in a system of knowledge which 
has recently been termed mathematical cosmography, was a fundamental 
component of the Enlightenment's world order.24 

The epistemological certainty enjoyed by Enlightenment mapping, 
however, was substantially undermined by a widely recognized flaw. 
Both map compilation and the associated regional survey depended 
upon the astronomical observation of the latitude and longitude of a 
few important places, and such observations were famously uncertain. 
Each method of measuring either latitude or longitude was known to 
contain errors, but those errors could not be quantified. The best that 

I prefer it to "grid," which has gained currency in the cultural studies' literatureregarding 
maps. Grid implies a regular arrangement of two orthogonal series of equally spaced 
lines, as in a Cartesian plane, which in turn implies an infinite conception of space. In 
contrast, graticule embodies the variability of arrangement of parallels and meridians 
within and between map projections and also suggests the finite space of the earth's sur- 
face. Furthermore, twentieth-century topographic maps possess both a graticule symbolic 
of the map projection and a superimposed grid for referencing locations. Contemporary 
terms such as rtseau, net, or mesh are also too vague. 
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could be done was to make as many observations as possible on the 
assumption that the errors would cancel themselves out. The field sur- 
veyor, however, rarely had time to make more than just one or two 
observations at any location. Moreover, each determination of latitude 
and longitude was independent of all others so that it could not be cor- 
rected easily. The result was that the tie between detailed survey and 
the general map was problematic. The map's theoretical perfection was 
denied by the imperfections of contemporary technology. 

What triangulation offered was a systematic technology whereby 
geographic information could be made truly certain and comprehen- 
sive. Its principles are relatively simple. The surveyor first imagnes a 
series of straight lines joining the tops of hills or tall buildings. The hill- 
tops are selected so that the lines form either a long chain of triangles 
or a network of interlocking triangles spread out across the landscape 
(figure 1.6). The surveyor determines the geometry of the triangles by 
measuring their interior angles. The actual size of the triangles is deter- 
mined by the very careful measurement on the ground of the length of 
one side of a triangle; the lengths of all other triangle sides are calcu- 
lated from this one "baseline" by means of trigonometry. The later En- 
lightenment term for a triangulation was therefore a trigonometrical sur- 
vey. The result is a rigorous mathematical framework in which all points 
are defined with respect to each other. 

Triangulation's promise of perfection rests on four factors. First, 
each control point is mathematically bound to its neighbors so that its 
position is automatically corrected. The triangulation is constructed 
without reference to any astronomical positions. Some latitudes and 
longitudes do need to be determined in order to fix the position and 
orientation of the survey on the earth's surface; the latitude and longi- 
tude of each triangle vertex can then be calculated, but these are only 
secondary calculations and do not affect the survey's structure. Second, 
the locations of the triangles' vertices are also defined by the configu- 
ration of the landscape itself so that the survey's structure is closely 
congruent with the physical structure of the territory being mapped. 
Third, the density of triangulated control points-the triangle ver- 
tices-is much greater than can be achieved by simple astronomical 
observations. An extensive triangulation can accordingly support far 
more detailed and comprehensive district surveys than would other- 
wise be feasible. 

The final factor is triangulation's role in geodesy, the science of deter- 
mining the size and shape of the earth itself. Triangulation was first 
used in the sixteenth century for just tlus task. If a chain of triangles is 
constructed running north-south along a meridian, then the surveyor 
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Thornas's Mount 

Figure 1.6 The extent of William Lambton's initial triangulation in southern India (1799- 
1817) and the arcs of the Great Trigonometrical Survey of India completed by 1843. Some 
of Lambton's earlier work, which was not subsequently used by the Great Trigonometri- 
cal Survey, is not shown. Note that much of the triangulation shown here was resurveyed 
or rejected later in the nineteenth century. Based on J. T. Walker, "Index to Great Trigo- 
nometrical Survey of India, 1 May 1862," CUL RGO 6/423/10, fol. 152. 

can calculate the ground length of that portion-or the arc-of the me- 
ridian. The surveyor also measures the difference in latitude between 
the extremities of the arc. Because these values are measured indepen- 
dently of each other, they can be directly compared, yielding the length 
of one degree of arc along the earth's circumference. (Similar results can 
be obtained by measuring an arc of a parallel, but the uncertainty of 
measuring longitude meant that this was very rare before 1850.) If the 
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earth is assumed to be a sphere, this can be readily converted into the 
length of the entire circumference, thereby giving the size of the earth's 
radius. In his Principia Mathernatica (1687), Isaac Newton demonstrated 
as a corollary to his theory of gravitation that the earth is in fact flat- 
tened at the poles. This realization prompted numerous geodetic arc 
measurements to prove, or disprove, Newton's theories and to deter- 
mine the earth's precise shape.25 The mathematics involved in geodesy 
are complex and do not concern us here, except to note that they made 
geodetic triangulations into acts of high science comprehensible by 
only the select few. 

The net result of the greater accuracy of triangulation, of its greater 
congruence with the land, of its greater degree of control, and of its use 
in measuring the figure of the earth is that triangulation is held to offer 
the potential perfection of the map's relationship with the territory 
mapped. Triangulation defines an exact equivalence between the geo- 
graphic archive and the world. Triangulation makes it possible to con- 
ceive of a map constructed at a scale of 1 : 1. Not only would this be the 
same size as the territory it represents, it would be the territory. The 
"technological fix" offered by triangulation has served to intensify 
the Enlightenment's "cartographic illusion" of the "mimetic map." 26 

Initially, geodetic triangulations in the late eighteenth century did 
suffer from uncertainties. The increasingly fine discrimination-preci- 
sion or "exactness" in contemporary usage-of surveying and astro- 
nomical instruments through the century meant that repeated measure- 
ments of a single angle or length were as varied as observations for 
latitude and longitude. Unfortunately, both geodetic triangulations and 
astronomical research entailed extensive repetition of measurements 
which somehow had to be reduced to single values. Astronomers and 
geodesists accordingly drove the development of statistical methods, 
notably "least squares" analysis, for modeling observational uncertain- 
ties. Once the intellectually interesting issues of measurement had been 
solved, geographers and geodesists turned to new questions and left 
cartography behind as mere technique. In the popular mind, however, 
mapmaking continued to be imbued with all of the scientism and em- 
piricism of the Enlightenment understanding of science: the world can 
be mapped exactly, the world can be known. In this context, the map's 
graticule of meridians and parallels signifies the map's scientific, ratio- 
nal, ordered, and systematic foundations. It signifies the map's natural- 
ness: the map is the 

The principal British triangulation of South Asia, and therefore the 
key to the conceptual consolidation of a pre-existent "India," was the 
Great Trigonometrical Survey. The GTS had its o r i p s  in 1799-1800 
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when William Lambton, a Crown infantry officer, persuaded the Ma- 
dras government to fund a triangulation across the peninsula south of 
the river Krishna. Lambton had two purposes in mind for such a sur- 
vey. He wanted to contribute to the advances recently made in geodesy 
by measuring several chains of triangles. In addition to some short 
chains running along meridians, he also wanted to undertake the 
highly unusual measurement of an arc of a parallel across the south 
Indian peninsula. Eventually, Lambton's geodetic efforts focused on a 
chain of triangles running north from Cape Cornorin, an arc which later 
became known as the Great (or Grand) Meridional Arc of India. The 
geodetic aspect of the work so dominated Lambton's reports that it pre- 
cluded almost all reference to the survey's second function, which was 
to create a rigid framework for controlling detailed topographical and 
cadastral surveys. Lambton's assistants accordingly covered southern 
India with a network of triangles; based as it was on the highly accurate 
Great Arc, this secondary triangulation did not have to be undertaken 
with the same degree of nicety. 

Lambton's survey at first lacked any formal name and was variously 
referred to as his general, geographical, geodetic, or astronomical sur- 
vey. (The last name is obviously a misnomer!) The work was also lim- 
ited to the peninsula south of the Krishna river. All of this changed in 
1817 when responsibility for the triangulation was transferred to the 
Calcutta government and the survey itself was officially entitled the 
Great Trigonometrical Survey. George Everest, a young artillery offi- 
cer, was at that time appointed to be Lambton's assistant. Everest be- 
came superintendent of the GTS on Lambton's death in 1823 and in 
1830 he also became surveyor general of India. Everest completed the 
Great Arc, carrying it through 21'22' of latitude, or about 1,400 miles 
(2,250 km) to Dehra Dun in the foothills of the Himalayas. A truly im- 
mense undertaking, as early as 1830 it was recognized in its "length and 
accuracy, . . . as exceeding . . . all [geodetic] arcs yet m e a s ~ r e d . " ~ ~  Ever- 
est's second achievement was to establish a system of triangulation that 
would eventually be extended across the whole of the subcontinent. 
Whereas Lambton had opted for a mesh of triangles, Everest advocated 
the formation of a "gridiron" of chains of triangles which would be 
easier and therefore cheaper to construct. When he retired in 1843, 
work on the first cell, covering Bengal, was progressing nicely (see 
figure 1.6). 

The summary histories of the early British surveys in India present 
the technological fix of the cartographic ideal in all its glory. Their 
simple, linear sequence begins with Rennell, who began to map all of 
India in 1765 and who is therefore often called the "Father of Indian 
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Geography." Lambton put the surveys on a properly scientific footing 
with his triangulation, once he had overcome the petty objections of 
some accountants; his measurement in April 1802 of a baseline at 
St. Thomas's Mount, near Madras, is supposed to have placed all of the 
surveys in India on a "scientific basis." Subsequently, Everest's geo- 
detic work perfected the fit of the triangulation to the actual surface of 
India. Set against these technological achievements are the conditions 
in which the surveyors worked and which the surveyors overcame. The 
result has been to present the history of the surveys in India in the sim- 
plest, most stirring, and most romanticized terms. It is all brave and 
courageous men braving the terrors and prejudices of a harsh environ- 
ment, narrow-minded bureaucrats, and often hostile natives in order to 
create useful and essential knowledge of the world itself. It is a history 
that has been propounded in recent histories of cartography and popu- 
larized through a television series.29 

The longer, more detailed official hstories of the British surveys are 
not as simplistic as the summary accounts, yet they too do not question 
the underlying assumption that the Great Trigonometrical Survey was 
instrumental in unifying the surveys of India. Despite all the odd and 
exceptional surveys, the overall thrust of the British surveys was, they 
argue, to create a single archive of knowledge. This is the central theme 
of Andrew Scott Waugh's 1851 report in justification of the GB's large 
expenditures in the face of parliamentary  question^.^ Clements Mark- 
ham's 1871 Memoir on the Indian Suweys was imbued with the ideals of 
the systematic and comprehensive survey even as he united in one ar- 
chive all of the India Office's geographical materials: geodetic, topo- 
graphic, geologic, cadastral, marine; graphic and textual.31 Reginald 
Phillimore's monumental, four-volume Historical Records of the Survey of 
India (1945-58), covering the period before 1843, was written with the 
benefit of hindsight-"for professional surveyors now worhng in 
India . . . that they might know . . . how the modem system came to be 
built up"-so that he too was fundamentally committed to the idea that 
the surveys constituted a coherent intellectual e n d e a v ~ r . ~ ~  

In scope, these accounts fit into the modem perspective on the devel- 
opment of systematic statewide topographic surveys. The cartographic 
ideal requires that we assume that maps necessarily refer to the physical 
landscape and that their history is the history of their ever-increasing 
accuracy and comprehensiveness. From this perspective, triangulation- 
based surveys are seen as an inevitable and necessary development. 
The surveys consolidated the "science" of cartography and represent 
the final rupture from the older, "artistic" forms of mapmaking. h the 
paradigmatic historical sequence, there were a few precocious triangu- 
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lation surveys in the sixteenth and seventeenth centuries, but it was not 
until the eighteenth century and the geodetic and topographic surveys 
of France that the feasibility of an extensive systematic survey was 
proven; the other European states soon emulated the French experience 
with their own triangulation-and-topography territorial surveys. When 
historians have noticed the institutional circumstances of the new sur- 
veys, it has been to cast the surveyors in the role of heroes-of-science 
who overcame the stupidity of decision-makers who were too narrow- 
minded to appreciate the need for new and better technologies; the sur- 
veyors therefore contributed significantly to human progress.33 

The epistemological ideal of cartographc perfection has also given 
rise to the recent critique of maps as paradigmatic tools of moder- 
nity's totalizing and all-engulfing culture.34 It has also carried over into 
Edward Said's critique of western imperialism's investigations of Ori- 
ental cultures and societies. At first, Said employed geographical con- 
quest and hegemony simply as a metaphor for cultural conquest and 
reconstruction. Subsequently, he has tightened the tie between geo- 
graphical and cultural domination. He has, for example, argued that 
Europe's comprehensive observation and codification of the non- 
European world was done "in so thorough and detailed a manner as to 
leave no item untouched, no culture unstudied, no people or land un- 
claimed." Imperialism is "an act of geographical violence through 
which virtually every space in the world is explored, charted, and fi- 
nally brought under control. For the native, the history of his or her 
colonial servitude is inaugurated by the loss to an outsider of the local 
place . . . "35 The imperial power thus recreates the empire in its maps, 
subsuming all individuals and places w i t h  the map's totalizing image. 
Military conquest, geographical conquest, and cultural conquest are 
functionally equivalent. 

In the same vein, we can easily argue that each systematic survey 
constituted a geographic "panopticon." Jeremy Bentham's ideal prison 
was characterized by separating the convicts into individual cells for 
their better control; a system of backlighting would ensure that the 
convicts could be observed at any time-and they knew that they could 
be observed-by the invisible, anonymous, and all-seeing/panoptic 
guard. Foucault used the panopticon as the exemplar for those "in- 
struments of permanent, exhaustive, [and] omnipresent surveillance" 
whch permeate modern society and which fabricate the individual. As 
mechanisms of the state's discipline, the surveys improved "the exercise 
of power by making it lighter, more rapid, more effective," and more 

Thus, maps of India-particularly those hung on council-chamber 
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walls-presented to each British official a single and coherent view of 
South Asia. At one uniform scale, all portions of Indian space became 
directly comparable and normalized. Knowledge of India was homoge- 
nized; particular variations and contingencies were subsumed within a 
"house of certainty." Each town and district was identified and as- 
signed its own particular location within the fixed and immobile mesh 
of meridians and parallels. The space of the map was not bounded and 
limited but was as extensible and as potentially all-encompassing as 
British power and knowledge could make it. Moreover, that spatial ar- 
chitecture was rooted in non-Indian mathematics and structures; it was 
a European panopticon. Of course, the analogy of the map with the 
panopticon is not perfect, if only because the land itself is not sentient 
and its inhabitants were not necessarily aware of their cartographic rep- 
resentation; the geographic panopticon is not direct. The maps of India 
nonetheless form a disciplinary mechanism, a technology of vision and 
control, which was integral to British authority in South Asia. 

A Flawed Ideal: The Practices of Mapping 

The problem with Edward Said's conception of European imperialism 
is that it is too monolithic; Michel Foucault's understanding of the mod- 
ern state's surveillant powers is too pessimistic, especially in the context 
of the nineteenth century.37 European states and their empires could 
never be so totalizing. They could never be so effective. Linguistic prob- 
lems alone meant that the surveyors had to rely extensively upon in- 
digenous assistants, guides, and local informants. Moreover, like all 
instruments of state power, the surveys were exercises in negotiation, 
mediation, and contestation between the surveyors and their native 
contacts, so that the knowledge which they generated was a represen- 
tation more of the power relations between the conquerors and the con- 
quered than of some topographical reality.38 

Even if it were epistemologically possible to construct the perfect, 
totalizing knowledge archive, it would have been institutionally impos- 
sible actually to do so. The possibility of constructing a map at 1 : 1 ig- 
nores the reasons why specific institutions make maps in the first place: 
to stand in for, to represent, the territories they depict in a wide variety 
of personal, social, and cultural exchanges. Not only would a map at 
1 : 1 be impractical ("the farmers objected: they said it would . . . shut 
out the sunlight"), it would be quite useless ("so now we use the coun- 
try itself, as its own map, and I assure you it does nearly as well").39 It 
is of course naive to suggest that technological developments were by 
themselves causal factors in the epistemological shifts of the later En- 
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lightenment. We must also pay attention to social conditions which al- 
low the adoption of new technologies and which seek epistemological 
change. And because societies are not monolithic, their adoption of new 
technologies and epistemologies will be variable in character. Ulti- 
mately, geographic archives must be incomplete. They are constructed 
from knowledge circumscribed by the numerous contingencies of 
knowledge acquisition. The texts and maps did not present truth, nor 
do the maps constitute panopticons. The British simply believed that 
they did. 

In the present day, such criticism mounts a potent challenge to the 
cartographic ideal; in the Enlightenment, however, it constituted only 
an empty threat. Eighteenth-century epistemology acknowledged that 
the actual measurement and observation of the world would be flawed 
and it had developed a series of mechanisms to cope. That is, each mea- 
surement or observation was construed as possessing a kernel of truth 
together with some erroneous or flawed aspect; the "rational" compari- 
son and reconciliation of different sources of information would re- 
move the errors and flaws and therefore reveal the truth. Or rather, that 
was the belief which defined the character of investigations by map- 
makers, natural historians, and other scholars. As I will discuss in the 
following chapters, this epistemology is subject to an extensive critique. 
The immediate point, however, is that politicians, bureaucrats, and 
mapmakers in the eighteenth and early nineteenth centuries did not 
recognize such fundamental flaws. 

The experts and decision-makers did, however, recognize the practi- 
cal limitations of the cartographic ideal's technological fix. Of particular 
importance was the character of each government and its ability to im- 
plement a systematic survey. The colonies and their governing organi- 
zations were never coherent, efficient, and singular political entities but 
instead were characterized by numerous internal divisions. They also 
suffered from an endemic lack of skilled personnel and money which 
could only be detrimental for the surveys. A triangulation might be 
simple in concept, but its implementation has always been difficult. A 
triangulation is slow. Even the simplest triangulation requires a great 
deal of planning to identify the hills and buildings to be used as sta- 
tions. On occasion, towers must be built. Flags and poles have to be 
erected on hills to provide unambiguous targets for the surveyor; even 
then, such targets can be obscured by clouds, rain, or heat haze so that 
the survey's progress is unpredictable. Once the numerous observa- 
tions have been completed, there are even more complex calculations 
to be computed. A triangulation is costly. The instruments for mea- 
suring horizontal angles (theodolites) are expensive. The principal sur- 
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veyors have to be skilled and well-educated and so command high 
salaries. They are, moreover, supported by a large cadre of subordi- 
nate surveyors, computers, and laborers whose total payroll can be 
substantial. 

The relationship between a triangulation's extent and its cost is non- 
linear. The larger the area to be covered, the greater the care which must 
be exercised and the greater the accuracy and precision of the instru- 
ments to be used. Expenses escalate dramatically. For very large areas, 
several levels of triangulation will have to be undertaken. A very high- 
quality, "primary" triangulation is undertaken between widely spaced 
hills, perhaps as much as sixty miles (96 km) apart, and is computed 
with respect to the variable curvature of the earth's surface. f i s  serves 
as the basis for secondary and tertiary triangulations, which provide a 
sufficient density of points for detailed surveys. 

Extensive triangulations could only be undertaken by governments. 
No single individual had the financial wherewithal to fund them; no 
commercial entity wielded the necessary authority. The adoption of 
each and every triangulation-based survey, which is to say each attempt 
to create a geographic panopticon, was accordingly dependent on the 
condition of each state. Those which lacked a large and entrenched 
military-fiscal infrastructure could not muster the long-term resources 
necessary to support extensive triangulations. When systematic sur- 
veys were actually begun, they depended upon the fickle support of 
individual ministers. The mapping of France by the Academie royale 
des sciences-the first successful, systematic, statewide survey-was 
repeatedly interrupted between 1668 and 1740, whle the topograpluc 
mapping after 1744 featured extensive conflicts between the royal and 
provincial authorities and within the financial sectors of the French 

Perhaps the best indicator of the practical infeasibility of the carto- 
graphic ideal is the failure by almost every state before 1880 to incor- 
porate a cadastre into their systematic topographic surveys. Conceptu- 
ally, cadastral surveys were important contributors to the imagined 
ability to make a map at a scale of 1 : 1. The various reconsiderations of 
cadastral surveys in British India as well as in Europe all proceeded 
from the expectation that they ought to be based on territorywide trian- 
gulations and that they ought to be the primary surveys from which all 
smaller-scale maps should be derived. But in reality, the survey of each 
individual village remained unique and separate on its own geometric 
basis. Cadastral surveys were accordingly sigruficant for the develop- 
ment of cartographic literacy among Europeans in the eighteenth and 
nineteenth centuries, both in terms of pointing toward the possibility of 
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fulfilling the ideal and in promoting map use. Nonetheless, the cadas- 
tral surveys were, in practice, too large-scale, too detailed, and too un- 
wieldy for comprehensive mapping.41 Their role in this study is accord- 
ingly ambiguous. Ideologically influential, they contributed little to the 
comprehensive mapping of India. 

The one attempt to establish a systematic cadastre on a statewide 
triangulation which succeeded was the Ordnance Survey of Ireland 
(1824-46). The British mapped their colony at a scale of six inches to a 
mile (1: 10,560), a very large scale for topographic mapping but still 
rather small for cadastral purposes. Had the British attempted a more 
suitable larger scale, say one inch to a hundred feet (1: 1,200), they 
would most likely have failed too. On the other hand, the Irish survey's 
parent organization, the Ordnance Survey of Great Britain, was not so 
coherent. Dating back to 1791 and a topographical survey of southern 
England, made in preparation for a possible French invasion, the Ord- 
nance Survey still competed in the 1860s with other state institutions 
over responsibility and resources for mapping tasks. The Ordnance 
Survey might today be held to be the epitome of the systematic, state- 
wide survey, yet it is impossible to identify the precise moment when 
the modern Ordnance Survey was founded.42 None of the great topo- 
graphic surveys of the nineteenth and twentieth centuries came into 
existence fully fledged. Each grew and evolved in conjunction with the 
expansion of responsibilities and the extension of the power and au- 
thority of their respective states. 

If we question the precepts of the cartographic ideal, we must ques- 
tion our assumptions about the nature of maps which derive from that 
ideal, and this in turn requires a reexamination of the history of the 
systematic surveys promulgated after about 1800. We might follow the 
lead of the Survey of India's cartographic expert in the early twentieth 
century, William Coldstream, who referred obliquely to the hollow- 
ness of cartographic rhetoric when he asserted that India had never 
been a "survey utopia where professional survey requirements are 
param~unt ."~Vn examining the Indian Survey Committee of 1904-5, 
whose deliberations were thoroughly imbued with the cartographic 
ideal, Andrew Cook has demonstrated that the implementation in India 
of an ideal systematic survey was hampered and constrained by the 
administrative priorities and bureaucratic structures of the different 
British governments. Most significantly, priority was always given to 
cadastral over topographic surveys. And, as already noted, the cadas- 
tral surveys were not incorporated into the general mapping program. 
The progress of the comprehensive mapping of India was therefore 
quite irregular, so much so that Cook characterized it as being more the 
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result of accident than of design. Deepak Kumar came independently 
to a similar conclusion in a study of the administration of the several 
"scientific surveys" established by the British after 1850 to study India's 
geology, languages, ethnology, and archaeological remainsM 

The systematic survey of India quickly dissolves into anarchy once 
these complexities are acknowledged. The perfection offered by the tri- 
angulated control of topograpluc surveys requires that the technology 
be implemented in the proper sequence. If a detailed survey is to take 
advantage of a mathematically rigorous framework, then it must be 
founded on triangulated control points right from the start. This in turn 
implies that the triangulation has to be completely computed and cor- 
rected before any detailed surveys are begun. If a topographic survey is 
made first and only then adjusted to fit a triangulation, then its errors 
are as likely to be increased as to be decreased. That is, not following 
the proper sequence introduces uncertainties into the surveyed data 
which are unquantifiable and therefore unremovable. 

The British surveys did not follow the proper sequence. It took most 
of the century for George Everest's gridiron framework of triangles to 
be completed. On several occasions early in the nineteenth century, the 
triangulation surveys were awarded scarce resources in preference to 
the topographic and cadastral surveys. Even so, almost all topographc, 
and all cadastral, surveys in India were undertaken before the general 
triangulations could reach each respective region. Nor was there ever a 
single, coherent survey organization that could properly implement a 
systematic survey. The Great Trigonometrical Survey only emerged vic- 
torious in the late 1830s after a long bureaucratic competition over the 
most appropriate technology for mapping India. Only then did the last 
advocates of James Remell's eighteenth-century style of surveying and 
mapping fall silent and all of the Company's administrators accept the 
GTS as the provider of structure for their geographic archive. But the 
acceptance of the GTS did not mean the end of the British dickering 
over their archive. All British survey activities were (supposedly) uni- 
fied in 1878 to form the Survey of India, of which the GTS became the 
"geodetic branch." Subsequently, the Indian Survey Committee was 
convened in 1904-5 to effect substantial reforms in the various map- 
ping activities. Nonetheless, by the time of Everest's retirement in 
1843, the geographical archive's final structure was firmly established. 
I therefore use 1843 to mark the end of this study. 

The role of the Great Trigonometrical Survey in unifying the carto- 
graphic image and archive of India rests on an act of cultural confusion. 
Enlightenment society invested maps with authority because of the 
manner in which truth was constructed within the space of their grati- 
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cule. The data which contributed to the maps were indeed the result of 
measurement and observation, but they could only achieve greater sig- 
nificance and meaning within a graticule of meridians and parallels. In 
contrast, triangulation provides its own framework whose authority 
derives entirely from its constitutive acts of measurement and obser- 
vation. The basis of the map's cultural authority thus shifted from the 
cartographer in his office to the surveyor in the field. The rhetoric sur- 
rounding the GTS in the early nineteenth century, and the assumptions 
subsequently made by its historians, would have it that the carto- 
graphic ideal was indeed implemented. And this is the act of confusion: 
even with the GTS, the key technologies for constructing the map of 
India remained in the office. The British achieved a compromise which 
cloaked the continuing exercise of map compilation in the authority of 
systematic field observation. 

The comprehensive mapping of India was accomplished not through 
the systematic observation and measurement of the land but through 
the construction of the cartographic image of the subcontinent. Initial 
projects to compile a comprehensive map of India were varied and 
were distributed between London and the three presidencies. The key 
development in this regard was the establishment, in the 1820s, of a 
project to compile an Atlas of India, at the medium scale of four miles to 
an inch (1 : 253,440). In the debates which continued through the 1830s 
concerning the best way to map India, the very existence of the Great 
Trigonometrical Survey was tied to the production of the Atlas. The At- 
las would bring together all of the topographic surveys and warp them 
to fit the GTS in order to create the definitive cartographic representa- 
tion of India. 

It is here that the apparent perfection of the geographical panopticon 
promised by the Great Trigonometrical Survey is revealed as an em- 
piricist delusion. The chaotic circumstances of British surveying in In- 
dia are conveniently obscured by a veneer of order and system. The 
ordered hierarchy of dependence between the surveys did not in fact 
occur. Whatever order was imposed on the detailed surveys came nfter 
the fact, when they were incorporated into the general archive. The or- 
der did not derive directly from the surveys themselves. What the Brit- 
ish implemented was not the ideal, but only the image of the ideal. 

The Ideologies of Mapmaking and of British India 

Modem culture's firmly established conception of cartography envis- 
ages the map as a concise statement of facts about geographic reality. 
Maps are so naturalized within modern culture that their construction 
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and use are rarely remarked upon. Thus, despite the time, labor, money, 
and general effort invested by the British in mapping India, the topic 
has rarely been addressed by general historians of South Asia. Only 
very recently has B. B. Misra recognized the surveys as being "instru- 
ments of territorial integration" and has added them to the list of the 
Company's infrastructural activities deemed worthy of extensive study 
(revenue administration, judiciary, army, police, schools, censuses).45 

Increasing sensitivity to epistemologcal issues has led some histori- 
ans of South Asia to pay attention to the role of surveyors who were 
involved in the British endeavor to define their empire intellectually. 
The surveyors and geographers, notably Francis Buchanan and Colin 
Mackenzie, have now entered the literature as active agents of imperi- 
alism rather than as passive data  collector^.^ Nonetheless, the geogra- 
phers' specifically cartographic activities remain outside the scope of 
these studies. The ambiguity of t h s  situation is reflected in David 
Ludden's recent essay on the changing political contexts of orientalist 
studies. To characterize the Company's initial gathering of information, 
Ludden highlights the contributions of three particular officials: James 
Remell, the geographer who surveyed Bengal and mapped India; 
William Jones, the jurist who presided over the translation of Indian 
legal treatises; and Thomas Munro, the administrator who pioneered 
the settlement of land rights on individual cultivators. With the con- 
solidation of British rule, Ludden writes, the "pathbreaking discoveries 
became authoritative wisdom; innovative methods became systems. 
Jones fathered a discipline [Indology] and Munro an administration." 47 

But what did Reme11 father? Reme11 drops out of the analysis because 
for Ludden, as for most historians, only Jones and Munro created new 
intellectual constructs through which to comprehend and govern In- 
dia. Jones created a systematic code of Hindu law when none had ex- 
isted before; Munro's idealized conception of rural Indian society as an 
amalgam of enduring village republics subsequently colored all British 
policy. But Rennell is seen as having been uncreative, as having merely 
gathered data from a pre-existent and predefined landscape. Remell's 
actions are construed as being necessary for British rule, but not as en- 
compassing intellectual creativity, except perhaps for the overtly artis- 
tic title cartouche of his 1782 map (see figure 1.5). 

In contrast, this study proceeds on the assumption that technology 
and knowledge are not neutral and unproblematic phenomena. Neither 
individuals nor institutions adopt new technologies as a matter of 
course. Surveyors and cartographers are not bound to make the "best" 
maps that they can; administrators and bureaucrats are rarely noted for 
their altruism. In short, the triangulation-based systematic surveys are 
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rooted, like all other modes of cartographic practice, in cultural concep- 
tions of space and in the politics of manipulating spatial representa- 
tions. Cartography is a human endeavor and is accordingly replete 
with all of the complexities, ambiguities, and contingencies which char- 
acterize any human From this perspective, the British map- 
ping of India takes on an entirely new and vital significance for the 
character and ideology of the East India Company's curious, hybrid 
state in South Asia. 

The history of the East India Company's mapping activities can be 
summarized as the history of British attempts to make detailed topo- 
graphc and cadastral surveys adhere to a systematic standard within a 
coherent administrative structure, even as the forces of inertia, expedi- 
ency, and financial strain worked to preserve the almost anarchic con- 
ditions of mapmaking in India. Debates within the Company's admin- 
istrations in London and India over the proper mapping policy to be 
pursued ran almost continuously through the early nineteenth century. 
In particular, the bureaucrats and politicians sought a resolution to the 
three-way contest between the pragmatic need for geographcal infor- 
mation, unforgiving fiscal reality, and aspirations to the cartographic 
ideal. The contest's most revealing aspect for the character of the East 
India Company is the persistence of the cartographic ideal. Why was it 
so popular? What is the arena of overlap between the ideology of map- 
making and the ideology of empire? 

For the British in India, the measurement and observation inherent 
to each act of surveying represented science. By measuring the land, by 
imposing European science and rationality on the Indian landscape, the 
British distinguished themselves from the Indians: they did science, the 
Indians did not, unless in a limited way and then only at the express 
request of a British official. Whether or not Indians independently pur- 
sued activities which agreed with the European conception of science 
is beside the point.49 In the arena of education and knowledge, the sur- 
veys were a principal means by which the British held themselves to be 
superior to the Indians and therefore worthy of the territorial sover- 
eignty which they had acquired. The practicing of cartography-the 
making of surveys and the compilation of maps-was quintessentially 
at once a scientific and a British activity. 

The precise hierarchy implied by a triangulation-based survey em- 
bodied the power-hierarchy of the empire itself. Detailed topographic 
and cadastral surveys each covered a single pargana or taluk adminis- 
tered by Indian officials; they depended on more extensive triangula- 
tions covering one or more of the districts administered by British 
"collectors" and magistrates; those comprehensive triangulations de- 



Mapping and Imperialism 33 

pended, in turn, upon the geodetic-level triangulation covering all of 
India, the realm of the provincial governors and the governor general. 
In both hierarchies, order, policy, and responsibility pass down from 
top to bottom, while detailed information or money pass upwards. The 
hierarchies ensured the comprehensive cartograpluc and political con- 
trol of all regions. These two aspects of control and knowledge were 
combined in the hierarchy of labor promoted by the trigonometrical 
surveys and whch became the standard system for all of the scientific, 
intellectual, or professional agencies within British India: a few expert 
Europeans engaged in mapping and science and directed several layers 
of half-caste and Indian laborers, with each subordinate layer being less 
intellectually autonomous. 

The view of science held by the British in the early nineteenth century 
was a thoroughly bourgeois and genteel conception. The pursuit of sci- 
ence was used as one more means to distinguish members of the Euro- 
pean social elites from the lesser classes, although this ideology was by 
1800 being contested within British society. By defining themselves as 
rational and scientific creatures, the British administrators and officials 
and politicians in India set themselves in opposition not only to the 
Indians but also to the lower classes of British soldiers, merchants, plan- 
ters, hangers-on, and all the others who found themselves in India. The 
British elite created a myth of a bourgeois colonial community com- 
prised only of themselves, which subsequently engendered the greater, 
more potent, and more ambiguous myths of Raj, of the White Man's 
Burden, and of the never-setting Sun. 

This study therefore extends the work of some South Asianists who 
critique the cultural and historical knowledge archves which the Brit- 
ish constructed for India. Following Edward Said, Ronald Inden has 
demonstrated that the British constructed an essentialist opposition be- 
tween the Indians and themselves. Indian thought is characterized as 
"dreamy imagination," European as "practical reason"; Indian society 
is characterized as an "imprisoning (but all-providing) caste system," 
European as being based on the "free (but selfish) individual." India is 
represented as "simple and unchanging" in contrast to the "relatively 
complex and shifting" conditions which can be seen to have actually 
prevailed once the old certainties and polarities are rejected." 

A more nuanced perspective, on which this study draws heavily, is 
offered by C. A. Bayly, who argues that the British representations were 
enshrined in myths of coherence, order, and rigor. Bayly has indicated 
that the British derived from their pandits the brahrninical perspective 
of an Indian society hierarchically organized by degree of purity and 
pollution, which perspective they then mediated through their own 
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Christian/evangelical, deistic, and rationalist /utilitarian beliefs. The re- 
sult was a complex construction of Indian society and Hindu religion 
which enabled the British to rule India and to interact with Indians, yet 
which effectively obscured from British view the significant changes 
occurring in South Asian society and culture after 1750.51 Marika Vic- 
ziany accordingly warns modem historians that while Buchanan might 
indeed have "established a tradition of empirical enquiry into Indian 
society," it was nonetheless "an empiricism with limits and limitationsu 
which cannot "reveal the underlying realities of life in India at the turn 
of the nineteenth century." 52 

Thomas Metcalf has argued that the essentialist difference between 
Indians and Britons was built up by the British to justify the central 
paradox of their rule: British government was directed by liberal and 
nationalist ideals at home yet their rule over millions of Indians was 
clearly despotic. The key to the British self-representation, and there- 
fore of their representation of Indians, lay in their own claims to possess 
an innate rationality and scientific nature. Unfortunately, Metcalf re- 
stricts his discussion of British rationality per se to a few observations 
on the "scientific" manner in which the British studied questions of 
race, including caste, gender, and history in the period after 1850. That 
is, Metcalf is concerned with the social phenomena which the British 
"saw in the world."53 This study effectively takes Metcalf's analysis to 
its logical conclusion, specifically that the British self-image rested on 
a perceived difference between how they and Indians saw, and so 
mapped, the world itself. 

Perhaps the most important portion of Claude Nicolet's comments on 
imperial space quoted at the start of this chapter is the parenthetical 
phrase, "or to believe that one understands." The British constructed a 
cartographic archive whch they believed properly described India. To 
the British, the cartographic archive and its constituent surveys was in- 
deed a perfect geographic panopticon. But what it described and al- 
lowed access to was British India, a rational and ordered space that 
could be managed and governed in a rational and ordered manner, ac- 
cording to "a rigorous tradition of administrative accountancy and . . . 
an ideology of transcendent law and sovereignty." It was this ratio- 
nality and certainty which, for Bayly, distinguishes the East India 
Company's state from other "oriental" states and which marks it most 
clearly as an imperial stateeS4 

In seeking knowledge from Indians about features of the South Asian 
landscapes and societies which could not be directly observed, the Brit- 
ish had to negotiate a linguistic and epistemological gap. Company of- 
ficials relied on the presumed order and system of the archive to absorb 
and make meaningful the information derived from the numerous In- 
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dian informants. The archive thus obscured the basic conceptual gulf 
between the British and the Indians caused by language and which per- 
sisted throughout the period of British rule. But I do not wish to over- 
state the gulf. Seeing information as a commodity to be purchased from 
its traditional purveyors, the British adopted the existing intelligence 
systems of India and added their own systematic archival practices. The 
fact that the British were able to conquer and control India indicates 
that much of their political, economic, and strategic knowledge was 
valid. But that information was not necessarily complete: most obvi- 
ously, the Mutiny of 1857 caught the British by complete surprise. U1- 
timately, all British knowledge of the Indian "Other" was "ex igu~us . "~~  

Although the main impulse of this study is to explore the linkages 
between the ideologies of rnapmaking and British India, its examina- 
tion of the later Enlightenment's cartographic ideal is necessarily rele- 
vant for the history of the systematic, statewide surveys generally. The 
debates on the Great Trigonometrical Survey and the proper manner in 
which India should be mapped were all rooted in the general British 
understanding of maps and mapmaking. After 1824, the proponents of 
the GTS looked to the Ordnance Survey of Ireland as the epitome of 
what they hoped to achieve in India. Drawing on the concrete example 
of the Irish survey, they were in the late 1830s finally victorious over 
the advocates of general surveys made in the style of Remell. 

I cannot, of course, claim that the institutional hstory of the GTS, the 
Atlas of India, and other mapping activities in India replicates those of 
the surveys of European states. The general issues which I address- 
of survey technologies, the epistemology of mapmaking, indigenous 
resistance and negotiation, administrative structures and internal de- 
bates, and the mythic construction of complete territorial archives-do 
nonetheless apply as much to the European scene as to the Indian. In- 
deed, the British surveys in India are more European than colonial in 
their conception. With the exception of the Ordnance Survey in Ireland 
and the mapping associated with Napoleon's short-lived expedition to 
Egypt (1798-1801), there were no attempts to establish a systematic, 
triangulation-based topographic survey for any European colony until 
the height of economic imperialism after 1870. Before then, colonial car- 
tography was undertaken with the older technologies of the eighteenth 
century and in an ad hoc 

One benefit for applying the lessons of the British mapping of India 
to Europe is to highlight the role of the systematic surveys in the terri- 
torial definition of the modern state. Eric Hobsbawm has distinguished 
the "characteristic modem state" from its early modem precursors by, 
among other factors, its initial attempts during the later Enlightenment 
"to impose the same institutional and administrative arrangements and 
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laws all over its territ~ry."~' A necessary ingredient in this process was 
the establishment of a sense of territorial uniformity that allowed all of 
a state's territory to be treated in the same manner, regardless of obvi- 
ous and compelling regional variations. A significant element in the for- 
mation of the modem state was, accordingly, the proliferation after 1750 
of systematic territorial and statistical surveys. The application of the 
same techniques and scales of enquiry to each and every district meant 
that the resultant maps and statistical tables all contained the same sorts 
of information and were constructed and tabulated in the same manner. 
They therefore obscured, or denied, local nuances and particular cir- 
cumstances. The systematic surveys provided the information required 
by increasingly centralized states and, more fundamentally, they con- 
stituted each state's representation of its territorial self. 

Such an approach balances the attention usually paid to boundaries 
as the key elements in defining the state's territory. Borders obviously 
represent the physical limit of the state's legitimate authority. Modem 
states have accordingly equated their borders with their sovereignty, so 
that a breach in the one is a breach of the other. Consideration of the 
state-territory relationship has thus focused on the role of the border as 
the line of physical contact and conflict between states and as the delim- 
iter of territory to be filled by the culture and economy of the state's 
dominant center. Drawing attention back to the rhetorical domination 
of territory as an active component of the internal negotiations of mod- 
ern state formation provides an approach to the continuing problem of 
nationalism and its rhetoric of territorial roo tednes~ .~~  

The present study is therefore more than the history of a particular 
cartographic institution or a particular manifestation of British imperi- 
alism. My concern is with the elite British construction of knowledge, 
with their assumptions and ideologies, as part of the broader goal of 
understanding the empire they created in India. (I must stress again 
that I am interested in the construction of knowledge by an elite: the 
scope of knowledge is determined not by some fiction of ethnicity but 
by society and economics.) I am interested in the cartographic culture 
transplanted from Europe to India by the British elites. "Cartographic 
culture" encompasses not material map-artifacts but the understanding 
of the practices of cartography which a society possesses, the forms of 
representation employed to experience and explore the world, and the 
means whereby the social order permeates those representations in or- 
der to recast and recreate itself.59 That is, this is a study of the creation 
of a legitimating conception of empire, of political and territorial he- 
gemony, mapped out in a scientistic and rational construction of space. 



[The Great Trigonometrical Survey] has given us the 
framework, or anatomy, of India, and on this frame- 
work an enormous series of maps, geographical, polit- 
ical, military, and cadastral, has been based. Whatever 
may be the destiny of India in the future, it must 
stand as an everlasting testimony to the scientific in- 
dustry of the British nation. It can never be effaced so 
long as stone walls can contain the records. 

Thomas H. Holdich, 1916 





C H A P T E R  T w o  

Observation and Representation 

T homas Holdich, a retired senior officer of the Survey of India, 
represented the structured assemblage of geographic knowledge 
as a concrete structure in and of itself. This was not an uncom- 

mon strategy. The built environment of the archive and museum has 
long served as a fundamental metaphor for modem European concep- 
tions of knowledge creation. Data and artifacts can be collected within 
sturdy walls and there reassembled into meaningful arrangements. In- 
deed, the walls are overly protective. They physically divorce the col- 
lected data and artifacts from the actual contexts of their occurrence 
and existence. They keep their contents from being harmed and they 
actively shield them from the confusion and corruption of the world 
beyond. Within those walls, the archivist or curator constructs an arti- 
ficial environment within whch data and artifacts can be rearranged, 
manipulated, and controlled. Holdich's conceit, and that of the British 
more generally, was that the system by which geographcal data were 
arranged within the archive was not artificial but was a true replication 
of South Asia's actual geography.' 

Holdich's identification of the Great Trigonometrical Survey as the 
key contributor to the true representation of India is, historically speak- 
ing, a red herring. The survey's geodetic triangulation actually consti- 
tuted a technological fix for the Enlightenment's older ideal of certainty 
and truth. That ideal was based on the structural equivalence of the 
imaginary lines of longitude and latitude on the earth's surface with the 
same lines as drawn out on a sheet of paper: the structure of the map- 
the arcluve-was the same as that of the earth itself. The geographer 
could mark each measured location at its correct position within the 
map's graticule of meridians and parallels. The only problem was that 
contemporary technology could not measure longitude very well. The 
map was therefore perfect only in principle, not in practice. Triangula- 
tion promised a better technology to fix up the Enlightenment ideal- 
to force practice and principle to coincide-so Holdich attributed the 
perfection of the geographical archive of India to the Great Trigono- 
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metrical Survey. But for a complete understanding of the epistemologi- 
cal basis for the British investigation of India, we must start with the 
Enlightenment's conceptions of observation and the archive. 

The eighteenth-century conception of knowledge placed great sig- 
nificance on the empirical experience of the world. The appropriative 
character of that knowledge is most clearly demonstrated through the 
museum. In India, as elsewhere, the British assembled vast collections 
of mineralogical, botanical, and zoological specimens (some alive). In 
the human arena, the study of dress, society, tools, and architecture was 
complemented by the collection of as many artifacts as possible, includ- 
ing manuscripts. Captain James Blunt even attempted to "collect a small 
specimen" of the language of a hill tribe in Ellore, but because his "only 
method of acquiring this [specimen]" was to point to various objects, he 
was able only to define ten word pairs.2 The specimen was the fetish of 
the traveler. The result was the bewildering profusion of animals and 
birds shot in the hunt, jewelry, insects, paintings, pressed plants, manu- 
scripts, pieces of monuments, and a myriad of other curios which were 
donated to the Asiatic Society in Calcutta or which found their way to 
the India Museum in L ~ n d o n . ~  

Whether fragmentary or whole, the specimen was taken as repre- 
sentative of the larger entity or population being sampled. Collection 
necessarily entailed the physical extraction of each specimen from 
the original, complex contexts of their occurrence, from an ecology or 
village. Each simplified specimen was then recontextualized within 
the museum by its arrangement in juxtaposition with other speci- 
mens. Within the museum, curators identified relationships between 
the samples themselves, rather than between each sample and its origi- 
nal environment, thus creating new complexes of knowledge in the 
form of artificial taxonomies. 

Observation and the archive functioned in a manner directly analo- 
gous to collection and the museum. Observed facts were considered to 
be as concrete and as representative as physical specimens. Indeed, 
collection defined the fundamental stratum for all observational strate- 
gies. That is, the empiricism of the later Enlightenment posited a di- 
rect, visual link between an entity in the world, the individual's mental 
perception of that entity, and the individual's inscription of that per- 
ception on paper. The inscription could involve any combination of 
numbers, written statements, or graphic sketches but, regardless of its 
form, it was assumed to be an "essential" and literal copy of the origi- 
nal entity. The recorded fact would, of course, contain some degree of 
error-an individual might not draw well, for example-but it would 
always possess a kernel of truth. The inscribed record of a fact car- 
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ried away by the geographer was thus directly equivalent to a physical 
sample or artifact carried away by the geologist or anthropologist. 
The recorded facts were collected in arcluves, such as the office of the 
surveyor general of India, and there related to each other to produce 
kn~wledge.~ 

Recent trends in social and cultural studies question the presumption 
that a representation can constitute an essential copy of reality. Repre- 
sentations of the world-whether numeric, written, or graphic-are 
bound up both with the acts and conditions of observation and inscrip- 
tion and with the subjective condition of the observer. Indeed, paint- 
ings, statistical tables, or written texts are as much representations of 
those conditions as they are of the reality they purportedly show. Nor 
can representations stand alone. They all melt together into a vast dis- 
cursive web which defines in toto not what the world is but what it 
ought to be. From this poststructuralist position, the metaphorical ar- 
chive constructs itself: there is no pre-existing structure w i t h  which 
to fit and to arrange facts. Instead, the archive stands for the discursive 
field of knowledge-representations whch constitute our understanding 
of the world. The poststructuralist archive is no longer the coherent and 
ordered archive as it traditionally has been envisioned: it is fractured, 
ambiguous, duplicitous, and nuanced. The coherency and order of the 
archive is an ideological myth. 

The British archive for South Asia's geography comprised all the 
various images, maps, censuses, and textual descriptions which they 
produced, all of which are embedded in the empire's complex eco- 
nomic, social, and cultural negotiations. In particular, the British rep- 
resentations of their empire were appropriative in character: they com- 
modified the knowledge and aesthetic aspects of the landscape for 
their own consumption. Indeed, visual representations were generally 
treated in the eighteenth century as if they were private property. They 
deny presence-the sharing of time and space by the observer and ob- 
served-so that through its representation, the observed is removed, 
appropriated from its original context, and recast within the archive's 
discourse." 

The Scope of Geography in the Enlightenment 

The process of knowledge creation presumes some archive-literal or 
figurative-to which all new knowledge can be related. In the case of 
geography, the purpose of the archive is to relate knowledge about par- 
ticular places to a larger conception of space. Knowledge of South 
Asia's space was thus essential not only for its pragmatic uses in rmli- 
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tary and revenue affairs, but also for the structuring of all forms of geo- 
graphical knowledge spanning all aspects of the physical environment 
and of human endeavor. Geographers followed a methodical process of 
comparing the attributes of each new region against those of previously 
defined regions; similarities were noted, differences were explored at 
length. Geographers observed the physical world and its human occu- 
pants with the overt intention of arranging the observed phenomena 
according to their spatial distribution. 

But what is it that defines a region? Is it the inhabitants and their 
material cultures (density, ethnicity, character, architecture, economy, 
manufactures, cultural forms, social forms) or is it the physical environ- 
ment (landforms, rocks, minerals, plants, climate, agriculture)? While 
some contemporary geographers, like present-day historians of geog- 
raphy, attempted to impose neat boundaries to the scope of their inves- 
tigations, none s~cceeded.~ There could be no disciplinary boundaries 
in the eighteenth-century's "ferment of knowledge." That is, in exam- 
ining the geography of India, in transforming India from a land of 
spectacle into a comprehensible empire, the British examined all as- 
pects of the human and physical environments and distinguished be- 
tween them as they varied in space. 

Geographical discourse was therefore not limited to the map, and 
geographical observers did not necessarily make cartographic obser- 
vations. Nonetheless, the map was essential for geographical knowl- 
edge, such that the common eighteenth-century conception of the 
"geographer" was as a mapmaker. Geographers made maps. ("Cartog- 
raphy" was only coined by the viscount de Santarem in 1839.) When, 
for example, the newly formed Asiatic Society of Bengal in 1799 listed 
topics which needed to be addressed by its members, it conceived of 
geography in the narrow sense: 

11. Geography 
1. A catalogue of the names of Towns, Countries, Provinces, 

Rivers, and Mountains, from the Shasters and Puranas [Sacred Texts 
of the Hindus], with their modern names annexed; and a correct 
list, according to the oriental orthography, of the Towns, &c. men- 
tioned by Major Rennell, and other European Geographers. The ety- 
mology, as far as practicable, would also be desirable. 

2. What were the geographical and political divisions of the 
country before the Musulnzan i n v a s i ~ n ? ~  

Yet these two locational questions were clearly inseparable from those 
of the vernacular languages and political histories of India. As such, it 
was impossible to draw hard and fast lines between geography and the 
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other broad categories of knowledge the Asiatic Society propounded: 
religion, policy, jurisprudence, manners, and customs; biography (his- 
torical); commerce, natural history, materiu medica; medicine and sur- 
gery; and, language and literature. 

Before the eighteenth century, the scope of geography was defined in 
terms of the scale of enquiry. Classical scholars distinguished between 
geo-graphy (earth-description) and choro-graphy (region-description). 
Geography entailed the study of the world as a whole and of rnaprnak- 
ing (general or mathematical geography) and the listing of all of the 
world's constitutive regions, described by their broad physical, demo- 
graphic, and economic attributes (descriptive or special geography). 
Chorography was the description of a particular region and its inhabi- 
tants without reference to the rest of the world and placed a great deal 
of its emphasis on history (genealogy, chronology), antiquities, and to- 
pography; for very small areas, local folklore was used to distinguish 
one region from otherwise similar neighbors. On strictly etymological 
grounds, some geographers denied that chorography was part of ge- 
ography; others, however, were more open to the apparently intuitive, 
but actually quite conventional, position that both dealt with the same 
object of study-the world in its spatial extent-but at different  scale^.^ 

Lesley Cormack has recently argued that "the three related branches 
of mathematical, descriptive, and chorograplucal geography" devel- 
oped "each with distinct practitioners and different topics of investi- 
gation." She nonetheless concluded that geography "in all its guises 
was forced, by its very nature, to employ a methodology of incremental 
fact gathering," whether those facts were locations by latitude and lon- 
gitude, social and economic data, or antiquarian-historical informa- 
tion.I0 A point Cormack does not build upon is that each of the three 
subdisciplines used maps to provide a mental image with which to or- 
ganize the various observations and to define the limits of study. Cho- 
rography might have been the study of particular places without refer- 
ence to a larger geographical realm, but the provision of a map of the 
area examined-which was standard after 1677-indicated a spatial 
ordering of data and the study's ultimate potential for aggregation into 
the larger geographic realm." 

By the end of the seventeenth century, the distinct scales of European 
cartograpluc enquiry were becoming so blurred that it was increasingly 
hard to discern any clear boundary between the two. This merger was 
effectively complete by 1750: geograpluc data were held to be concep- 
tually scaleless so that the scale-based distinction between chorography 
and special geography dissolved.'* Enlightenment geographers there- 
fore adopted new criteria for classifying the scope of their subject. The 



44 PART ONE 

new categories of geographical knowledge reflected the objects of ob- 
servation-physical as opposed to human features of the landscape- 
in accordance with the Cartesian dualism between mind and matter 
and the contemporary idea that the natural world is a stage for human 
action.13 

Several times between 1752 and 1762, for example, Phlippe Buache 
set out his "Idke Gknerale de la Gkographie." This formal analysis of 
the purpose and content of geography distinguished between mathe- 
matical, physical, and historical geography, which is to say between the 
geometrical and astronomical processes of mapmaking (which I follow 
Eric Forbes in calling "mathematical cosmography"), the study of the 
terraqueous globe, and the study of all of the spatial aspects of human 
existence and history.I4 Again, in his eleven-volume Neue Erdbeschrei- 
bung (1754-92), which was highly popular in English translation, An- 
ton Friedrich Biisching distinguished between "civil or political" and 
"natural" geography, with the latter comprising "mathematical" and 
"physical" geography. Modern historians have tended to give to Biis- 
clung's natural geography the name of its principal proponent, Alex- 
ander Humboldt, as in the "Humboldtian" project or science. A further 
indication of the new classification is Immanuel Kantls separation of 
"anthropology" from "physical geography" after 1772.15 

When the East India Company's highly peripatetic officers examined 
South Asia, they accordingly did so with a very broad understanding 
of what features and aspects of the landscape ought to be studied. The 
clearest example of this breadth is the long list of itemized "heads of 
enquiry" issued by Colin Mackenzie to guide h s  assistants on the sur- 
vey of Mysore (1800-1807). They encompassed all portions of geo- 
graphic knowledge: immediately cartographic data (positions of and 
distances between towns and rivers); cultural information (languages, 
religions); social and economic information (population counts, legal 
codes, industries); as well as mineralogical, botanical, and zoological 
information (table 2.1). Similarly, Francis Buchanan was instructed to 
examine a very broad range of topics in Mysore in 1800- 1801 (table 2.2) 
and in Bengal between 1807 and 1814 (table 2.3). 

Such a wide-ranging scope was not some unattainable ideal. Mack- 
enzie's assistant surveyors were able to gather much of the required 
information. On one occasion, Lieutenant John Warren left his survey 
of the eastern border of Mysore to follow up a rumor that gold had been 
discovered. He found quite extensive areas of gold-bearing earth that 
had long been mined by the local inhabitants; his report went into great 
detail concerning their methods and tools for mining and separating the 
gold, although there proved to be insufficient gold to warrant further 



Table 2.1 Categories of Data for Colin Mackenzie's Survey of Mysore, 1800- 1807 
- p -  

1. Modem names of the circar, pargana, taluk, or district to which each village belongs 
(also provincial designations if beyond Mughal subdivision into circars). 

2. Ancient names of districts. 
3. Names of capitals, cusbas, etc. 
4. Distances in coss or other Indian measures along the road to compare with the mea- 

sured road distances, so as to form a conversion factor from Indian to British 
measures. 

5. Computed distances to significant places to either side of the route. 
6. Names of rivers (ancient and modem), their confluences etc. 
7. Names of remarkable hills, tablelands, ghats, passes, etc., plus their forests, minerals, 

and productions. 
8. Remarkable springs, fountains, lakes, etc., and associated temples. 
9. Most remarkable pagodas, which are especially important for examining revenues 

and land grants. 
10. Languages spoken by the natives. 
11. Remains of ancient structures and any local lore about them. 
12. Modem history of the country, before and after the Mughal conquest. 
13. History of the rajas, poligars, etc. 
14. Extent of each pargana or taluk. 
15. Districts belonging to hindu rajas. 
16. "Productions of the country," including plants and the character of the soil. 
17. Minerals, fossils, ores, etc. 
18. Manufacturing and the arts. 
19. Interior and foreign commerce. 
20. System of government and revenue management. 
21. Peculiar customs of the natives, and especially any differences of established 

customs. 
22. Books and depositories of native leammg. 
23. Native legal codes. 
24. Alphabets and the characters used. 
25. Population of districts by caste, family, villages etc. (tolerable estimate ody). 
26. Land revenue under Hindus, although too complex for easy examination. 
27. Prevailing winds, rains, seasonal changes, etc. 
28. Diseases, remedies, medicines, etc. 
29. Remarks on the aspect of the country in general, including sketches of the general 

outline of hills and ridges, with names and computed distances. 
30. Animals (wild and tame) peculiar to the area. 
31. Principal towns, forts, etc. 
32. Positions determined by astronomical observations whenever possible. 

Source: Colin Mackenzie, "Hints or Heads of Enquiry for Facilitating our Knowledge 
of the More Southerly Parts of the Deckan, 1800," ca. 1600, 10R Eur F/128/213 is an 
1804 copy. 
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Table 2.2 Categories of Data for Francis Buchanan, Mysore, 1800-1801 

1. Agriculture, "the first great and essential object": 
(a) esculent vegetables: kinds, modes of cultivation, implements of husbandry, m=- 

nures, irrigation, use of machinery, use as food and fodder; 
(b) cattle and horses: breeds, modes of breeding, species used for draft, potential for 

improving other breeds; 
(c) farms: extent, tenures, price and payment of labor, as compared with those in 

Bengal, potential for improvement. 
2. Natural productions of the country, "the next immediate object": 

(a) cotton, pepper, sandalwood, cardamoms: cultivation and trade, nature and ex- 
tent, means of improvements; 

(b) mines, quarries, minerals, and mineral supplies: produce, modes of working, 
treatment and conditions of labor, potential medicinal qualities of mineral 
springs. 

3. State of the manufactures: exports and imports, labor rates, etc. 
4. The climate and seasons of Mysore: prevailing winds, effects of air on human body, 

areas of salubrity compared with the rest of India. 
5. Forests: extent, nature and species of trees, modes of lumbering, etc. 
6. "Condition of the inhabitants": food, clothing, habitations; sects, tribes, laws, cus- 

toms, personal traffic, weights and measures, currency, and "such matters, in respect 
to their police, as may seem to you to have an immediate or particular tendency 
towards the protection, security, and comfort of the lower orders of the people." 

Source: C. R. Crommelin to Buchanan, 24 Feb 1800, 13-8, BPC 14 Mar l800 53, IOR 
P/5/11. 

interest.16 This is, however, a fairly untypical example. The reports and 
memoirs produced by Buchanan, Mackenzie, and others were gener- 
ally the result of far more prosaic geographical investigations. They 
typify the manner in which the British observed languages, economies, 
historical chronologies, geology, botany, and demography, all within an 
implicit cartographic framework. That is, geographical observation re- 
lied on social conventions and accepted topics for its choice of objects. 
Geographical observation implicitly constructs new knowledge based 
on the spatial distribution of phenomena, in which respect it is firmly 
rooted in the map and mapmaking, but observation itself is part of the 
larger knowledge discourses constituted by texts, maps, images, and 
statistical censuses.'' 

Systematic Observation: Vision Directed by Reason 

The dominant epistemology of the eighteenth and early nineteenth 
centuries was strictly visual and mechanistic. By the mid-1600s, the 
camera obscura-the darkened, monocular box which captured images 
of the world-had been accepted as the dominant model for vision. 



Observation and Representation 47 

Sitting within its darkened interior, the viewer is defined as "isolated, 
enclosed, . . . autonomous" and "withdrawn from the world." A divide 
as discrete as the walls of the camera is established between the indi- 
vidual and the objectified, "exterior" world. The camera explained the 
functioning of the eye-brain system: vision captures the image and im- 
presses it directly on the viewer's brain, just as images are thrown 
against the rear wall of the camera. Furthermore, the single aperture 
of the camera legitimated and authenticated linear perspective as the 
dominant concept of vision. The "awkward binocular body of the hu- 

Table 2.3 Categories of Data for Francis Buchanan, Bengal, 1807-1814 

1. Topographical account of each district: extent, soil, plains, mountains, rivers, harbors, 
towns, and subdivisions; air and weather; plus "whatever you may discover worthy 
of remark concerning the history and antiquities of the country." 

2. "The condition of the inhabitants": population, food, clothing, habitations; common 
diseases and cures; education; poor relief. 

3. Religion and customs of each sect or tribe; the emoluments and power enjoyed by 
priests and chiefs; potential sources of popular discontent. 

4. "Natural productions of the country": animal, vegetable, and mineral, especially: 
(a) the hheries: extent, operation, obstacles to improvement and extension; 
(b) the forests: extent and situation re water conveyance, species, value, 

improvements; 
(C) the mines and quarries: produce, manner of working, state of employees; 

5. Agriculture, especially: 
(a) "the vegetables cultivated for food, forage, medicine, or intoxication, or as raw 

materials for the arts": modes of cultivation, value, extent, improvements; 
(b) agricultural implements: defects and advantages, potential for improvement; 
(c) manures and irrigation; 
(d) flood control and potential improvements; 
(e) the domestic animals: food, use in labor, value, possible improvements; 
( f )  use of fences and their utility; 
(g) "the state of farms": size, expense, rents, wages, condition of laborers, tenures, 

possible improvements; 
(h) "the state of the landed property" and tenures. 

6. "The progress made by the natives in the fine arts, in the common arts, and the state 
of the manufactures": architecture, sculpture, and painting; different processes and 
machinery used by workmen; relation of manufactures to locally produced raw mate- 
rials; possible improvements. 

7. Commerce: exports and imports, trade; regulation of money, weights, and measures; 
transportation of goods by land and water; possible improvements. 

8. "In addition to the foregoing objects of inquiry, you will take every opportunity of 
forwarding to the Company's Botanical garden . . . whatever useful or rare and curi- 
ous plants and seeds you may be enabled to acquire in the progress of your re- 
searches, with such observations as may be necessary for their culture." 

Source: Robert Montgomery Martin, T ~ P  History, Antiquities, Topography, and Statistics of 
Eastern India . . . (London: Wm. H. Allen, 1838,3 vols.), 1: viii-X. 
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man subject" was replaced by the camera as "a more perfect terminus 
for [the] cone of vision." l8 

Vision was constrained as a strictly mechanical phenomenon that de- 
pended on the pregiven world of independent truth. Jonathan Crary 
quotes Nietzsche's summary of this epistemology: "the senses deceive, 
reason corrects the errors; consequently, one concluded, reason is the 
road to the constant; the least sensual ideas must be closest to the 'true 
world'."19 Of all of the senses, sight was the most mechanistic, least 
sensuous, and hence was closest to truth. Sight's almost exclusive privi- 
lege as the means by which to know the world was only reinforced by 
the use of artificial technologies of vision. In addition to the camera ob- 
scura itself, telescopes and microscopes underscored the mechanical 
character of vision by enhancing human faculties and so allowing more 
of creation to be seen and examined. Vision could also be extended to 
encompass otherwise intangible and invisible attributes of nature by 
the use of measuring instruments, such as graduated rulers or ther- 
mometers. Measurement became a surrogate for vision and the natural 
sciences became progressively more instrumentalist after 1750.20 

Eighteenth- 'and early nineteenth-century epistemology was thus 
rooted in a vision which, with its surrogates, established an almost 
physical distance between the viewer and the viewed, between the sub- 
ject and the object of vision. That which is viewed is pushed away from 
the viewer into the external world of objects, an action exaggerated 
by the use of instruments to see and measure the "true world." Al- 
though the camera obscura and the mechanistic model of vision rapidly 
fell victim after 1820 to the more sense- and emotion-oriented issues 
raised by the Romantics, the Enlightenment's instrumentalist empiri- 
cism has remained a strong epistemological force well into the twen- 
tieth century. 

But vision, while essentially truthful in itself, was inadequate. In dis- 
cussing eighteenth-century concepts of vision, Crary makes a key dis- 
tinction between the "spectator" and the "observer." "Spectator" bears 
the connotation of the passive witness who literally "looks at," in the 
original Latin meaning of spectare. The spectator does not necessarily 
comprehend his or her visual perceptions; indeed, cultural historians 
often link the spectacular to the exotic, strange, and unknown. In con- 
trast, and again reflecting Latin etymology, observation (from observare) 
carries the extra connotation of "conforming one's actions to" or of 
"complying with," in the sense of observing rules, codes, conventions, 
and  practice^.^' Observation is guided vision; the observer looks at the 
world in a controlled manner. 

The Enlightenment's acknowledged guide to vision was "reason."22 
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A loosely defined concept, which accounts for its flexibility and power 
in Enlightenment thought, reason encompassed both logical proce- 
dures and the human mental faculty. It was held to be necessary for 
making sense of the phenomena an individual viewed. It was the view- 
er's reason that defined those objects worth noticing and those to be 
passed over. Guided by reason, the viewer can focus on those aspects 
of the physical and human environments worthy of remark. With rea- 
son, the viewer can make sense of his or her world; without it, the 
viewer remains mired in savage ignorance. The development of reason 
was determined by the individual's education: John Locke's arguments 
that the human mind is a tabula rasa waiting to be filled were widely 
accepted. Accordingly, because sight is a common attribute for all but a 
few humans, the distinguishing factor between classes and races was 
the quality of education and of reason (compared with the western Eu- 
ropean standard). This was of great importance for the British in India 
and for their understanding of how they differed from the indigenous 
populations. In particular, it contributed to the denigration of Indian 
education and mysticism, a topic I discuss in greater detail in Part Four. 

Enlightenment thinkers accepted Bernard de Fontenelle's 1699 char- 
acterization of rational thought as an tsprit giometrique. Denis Diderot 
and Jean dlAlembert, the editors of the great Encycloptdie (1751-65), 
explained this phrase as meaning "a spirit of computation and of slow 
and careful arrangement, which examines all parts of an object one after 
another and compares them among themselves, taking care to omit 
none." 23 They also used the taxonomic schemes developed by L inn~us  
(Karl von Lime) and other botanists as the paradigm for geometric rea- 
soning. Modem commentators have followed Diderot and dfAlembert's 
lead in using natural history as the paradigm of the manner in whch a 
larger description of the world is constructed in an archive through nu- 
merous observations of the surficial aspects of natural objects. Perhaps 
the best known is Michel Foucault, who tied vision and reason together 
with the aphorism that "the blind man in the eighteenth century can 
perfectly well be a geometrician, but he cannot be a natural i~t ."~~ 

The goal of natural historians was to identify each plant's structure, 
whch is to say the composition and arrangement of the plant's visible 
parts. Their debates focused on which of those parts most properly de- 
fine the character of plants and so allow them to be compared and clas- 
sified. Most famously, Linnzus used the sexual organs of plants as a 
limited set of characteristics with which to define and categorize each 
specimen; this technique was the "System." In contrast, advocates of 
the "Method" deduced the requisite characteristics for categorization 
according to the empirical circumstances of each object being observed. 
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There could be any number of Systems, each artificially restricted to a 
small and rigid set of characteristics which would delimit observation; 
there was only one Method, utterly flexible, in which observation of 
each new object was guided by its character and the results of previous 
observations. Despite their procedural difference, both approaches re- 
quired the construction of that larger description in the archive: "the 
differences of distance [were] factored out" as "one by one the planet's 
life forms were . . . drawn out of the tangled threads of their life sur- 
roundings and rewoven into European-based patterns of global unity 
and order." 

Nonetheless, the eighteenth century possessed a broader under- 
standing of "systematics," in which the observer distinguished degrees 
of identity and difference between objectified phenomena. Eighteenth- 
century systematizers carried this classificatory project from the vege- 
table, animal, and mineral worlds into the realms, for example, of ana- 
lytical geometry, mechanics, linguistics, and human society.26 Thus 
Georg Forster, one of the naturalists on Captain James Cook's 1772-75 
circumnavigation, opined that all scientific observers "should have the 
penetration sufficient to combine different facts and to form a general 
view from thence, which might in some measure guide him to new dis- 
coveries, and point out the proper objects of farther investigation. . . ."27 
The nature of that "general view," and the process of its construction, 
was explicitly cartographic. Albrecht von Haller, a critic of Linnzus de- 
scribed it thus: 

we perceive with precision from those which we do possess, those 
things which we lack . . . A theoretician of Nature acts like a land 
surveyor, who begins a map on which he has determined some lo- 
cations, but lacks the positions of other places in between. [He] nev- 
ertheless makes an outline, and according to half-certain reports, 
indicates the remaining towns, of which he still has no mathemati- 
cal knowledge. If he had made absolutely no sketch in which he 
combined the certain and uncertain [components] in one composi- 
tion, then his work of determining more exactly the locations and 
boundaries which still remained would be much more difficult and 
almost impossible. Indeed, it would not be possible, because [the 
work] would have no coherence, and would constitute no whole.2R 

The Enlightenment conception of archive-construction was clearly 
shaped by a cartographic metaphor. Within the abstract space of the 
archive, each new observation could be located in its proper place. Fur- 
thermore, "white space" in the archive indicated gaps in knowledge, 
much as it was assumed to do on maps, and so indicated arenas for 
future in~est igat ion.~~ 
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Both Linnzan system-ists and the rival method-ists likened their fi- 
nal classifications to maps. Linnzus, for example, referred to his taxo- 
nomic system as the mappa naturae, the map of nature. Michael Adan- 
son, the Method's initial proponent, used geometrical and cartographic 
metaphors for the process of classification, treating vegetable species as 
if they were landed property demarcated by sharp boundaries: "find 
the most sensible point that establishes the line of separation or of defi- 
nition between the family of Scabiosa and that of the honeys~ckle."~ 
More generally, Ephraim Chambers called his 1728 classification of the 
various branches of human inquiry a "map of knowledge," while B- 
derot and d1Alembert described the EncyclopCdie as "a kind of world 
map." The construction of maps and the prosecution of substantial sur- 
veys was thus widely recognized as exercises in the systematic ordering 
of observations to create a new knowledge, whether in the office or in 
the field.31 

The reference by von Haller to the manner in which the surveyor, or 
systematist, makes half-certain reports certain is of central importance. 
The employment of reason was widely acknowledged as the method to 
remove the errors which, in practice, affected individual acts of obser- 
vation. Astronomers and surveyors, for example, recognized that there 
was a degree of uncertainty in their measurements of the world, but 
they believed themselves able to submerge the uncertainty beneath the 
certainty of systematic analysis. The dramatic improvement in measur- 
ing instruments over the course of the eighteenth century led to the 
increasingly sophisticated mathematical modeling of observations, but 
this did not displace the basic assumption that there is a kernel of truth 
common to all observations of a phenomenon, and that the truth can be 
revealed through the comparison and mutual reconciliation of those 
observations." Systematic analysis-reason-was sufficiently flexible 
to handle any flaws. The geographer in the field might be unable to 
observe a phenomenon or might wish to record information which can- 
not be actually seen. In either case, the geographer then had to rely on 
indigenous informants who were treated as if they were themselves 
mechanical instruments or self-propelled camerae obscurae. The British 
prefaced information from a single informant with the same statements 
which preface the use of instruments and which affirm the quality and 
worth of the instrument. Information from many informants was sub- 
jected to a process of corroboration and combination to derive singular 
facts. 

Without the reasoned combination and comparison of observations, 
the communal archive could only remain an incoherent and incompre- 
hensible mass of trivia. There could be no knowledge without reason. 
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Chapter 3 provides a more detailed analysis of the logical system which 
underlay the construction of the geographic archive of British India 
while the remainder of this chapter focuses more on the conventions of 
observation in the eighteenth and nineteenth centuries and on the pre- 
sumed autonomy of observed facts. 

The conventionality of observation was acknowledged to some de- 
gree by the educated elite of the eighteenth and nineteenth centuries. 
They recognized, with such a highly visual epistemology, that any 
properly educated individual, who would therefore reason properly, 
would be able to make trustworthy observations about any subject of 
interest. Colin Mackenzie, the first surveyor general of India, justified 
his own historical researches in such terms: 

That science may derive assistance, and knowledge be diffused, in 
the leisure moments of camps and voyages, is no new discovery; 
but. . . I am also desirous of proving that, in the vacant moments of 
an Lndian sojourn and campaign in particular (for what is the life 
of an Indian adventurer but one continued campaign on a more 
extensive scale), such collected observations may be found useful, 
at least in directing the observation of those more highly gifted to 
matters of utility, if not to record facts of importance to philosophy 
and science.33 

Mackenzie presented the contemporary conception of knowledge cre- 
ation as an inherently genteel enterprise. Like other Company officials 
who came from humble origins, Mackenzie consciously emulated, if 
not exaggerated, the conventions of his higher-class patrons in order to 
demonstrate the extent of his learning and therefore his suitability for 
social and professional advancement. Yet neither Mackenzie nor his 
colleagues recognized those conventions as being in any way artificial. 

When it came to examining the physical and human features of South 
Asian landscapes, the Company's officials all adhered to a common set 
of epistemological assumptions and practices. Most particularly, the 
British believed that their sketches and descriptions were true and cor- 
rect replications of the environment. But the sketches they drew were 
not realistic illustrations; the maps they constructed did not mimic the 
landscape. The British only thought they did. In practice, their exami- 
nation of the landscape was thoroughly ideological in character. Their 
very ability to observe and survey was a direct outgrowth of their mili- 
tary, economic, and political power. Each instance of observation was 
backed by the desire to improve India. The British engineer-surveyor 
looked at Indian landscapes as a surgeon looks at his patient, as an item 
to be thoroughly investigated, measured, and prodded so that mala- 
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dies and imperfections might be identified, understood, adjusted, con- 
trolled, and so ~ u r e d . ~  

Plain Observation: The Scientific Gaze 

The manner in whch the British looked at the Indian landscape, its fea- 
tures, and its elements was conceptually akin to the way modern states 
examine and discipline their populations. The purpose of discipline is 
to create order from social chaos through the rigorous partitioning and 
hierarchical structuring of society, of time, and of space. The general 
manifestation of the disciplinary gaze is the examination-Michel Fou- 
cault's "ceremony of objectification"-in which individuals are com- 
pulsorily visible to those higher in the power hierarchy; examinations 
are generally repeated, continual, and accepted by all concerned as a 
basic fact of life. Thus soldiers parade daily before their officers; hospi- 
tal patients submit themselves to examination by doctors and nurses. 
The examination creates an archive of documentation through which 
each individual is described. That archive enables and requires individ- 
uals to be compared with each other, a process whch establishes them 
as members of a larger population. Indeed, examination creates individ- 
uals. It extracts them from the mass one by one and monitors them for 
any abnormalities. After examination, and after any deviations from 
the norm which might have been identified have been cured, the indi- 
vidual is reinserted into the mass. The mass itself is therefore created by 
the sum of all  examination^.^^ 

The basis of all of the empirical sciences, including geography, is 
thus examination and investigation. The analogy between social exami- 
nations and investigations of the natural world is not perfect. To be- 
gin with, the landscape is not animate and cannot be aware of being 
observed. Foucault's concept of discipline requires that awareness to 
ensure the subject's obedience and subordination to state power. A 
further difference is that the empirical sciences invert the respective 
movements of the empowered examiner and examined subject. By and 
large, the examiner is stationary as the subjects parade before them. But 
to examine the world requires the examiner to move purposefully 
through geographic space and the stationary objects of observation. h 
1807 and 1816, for example, Alexander Johnstone "made two journies 
[sic] by land for the express purpose of inquiry on the spot into the 
history, relipon, laws, and customs of the Hindoos in the southern 
peninsula of India.'lN. Even so, the manner in which the British looked 
at South Asian geography was as empowered, as privileged, and as 
concerned with identifying deviation and abnormality as the discipli- 
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nary gaze of the doctor or judge. "Gaze" is used to reflect the "pro- 
longed, contemplative" act of observation that regards "the field of 
vision with a certain aloofness and disengagement," which is character- 
istic of di~cipline.~' 

In looking at India, the British employed two principal gazes: the 
scientific gaze, whose analogous individuals are a wide array of plants, 
animals, rock outcroppings, whole vistas, and cultural artifacts; and, 
the aesthetic Picturesque gaze, whose analogous individuals are land- 
scapes. The analogy between the Picturesque and disciplinary gazes 
is actually quite close: if the view at hand (at eye?) failed to meet the 
established Picturesque norms, then the observer could alter (that is, 
cure) the view in its graphic representation until it agreed with those 
norms. Overall, the various "natural" gazes replicate the power rela- 
tions inherent in social discipline. The act of observation embodies the 
observer's physical (military, political, gendered) power over the ob- 
served; it also embodies a moral power in that it defines and creates and 
normalizes the observed. 

Barbara Stafford has intensively explored the character of the "sci- 
entific aesthetic of discoveryn-the scientific gaze-during the period 
of 1760 to 1840. She explicitly distinguishes it from the aesthetic "con- 
currently espoused by the followers of the Grand Tour or mere seekers 
after Picturesque scenery." The scientific gaze was the examination and 
graphic reproduction of landscape views and of the features of the 
natural landscape. It was concerned with recording the facts of the ex- 
ternal world. It was justified philosophically by two epistemological as- 
sumptions: that an exact image of the real world is impressed onto the 
mind; and, that the viewer cannot help but be "intently engaged by the 
aggressive identity of a particular object." The scientific gaze dealt not 
with the general, but with the individual and particular. It did not glide 
over each object, or the landscape as a whole, but instead was highly 
focused. The products of the scientific gaze were "plain" and in the 
same factual style which the scientific report possessed. The graphic 
products of the scientific gaze were expected to be incorporated into 
written texts: writing was inherently flawed and one needed to repli- 
cate visual observations to complete the presentation of the objects 
d e s ~ r i b e d . ~ ~  

The goal of the scientific gaze is to see, and to record, the world as it 
is, which of course entails an ontological imposition on the world. The 
world is considered external to the viewer. The graphic results of the 
scientific gaze, whether they be of the landscape itself or of a particular 
object within the landscape, adopt a specific bifurcation of space be- 
tween foreground and distant panorama. Highly focused images of 
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specific objects stressed the foreground, and often ignored the back- 
ground altogether (see figure 2.3). This style of graphic was the com- 
mon form for architectural drawings. Figure 2.1 is a typical example 
from Colin Mackenzie's collection of drawings: an 1812 rendering of a 
temple in Java. Alternatively, those images with a larger compass place 
most emphasis on the distance and play down the foreground. Both 
forms of representation draw the viewer's attention to the object of 
study; there is no ambiguity as to what the illustration is about. At the 
same time, the images serve to hold the viewer at a distance and to keep 
the viewer separated from the external world repre~ented.~ 

The scientific gaze claims to be a naturalistic gaze which, when the 
object of the gaze is the landscape, creates "topographical drawings." 
The ability to make topographical drawings, to portray physical fea- 
tures in a precise and correct manner (with or without the use of 
instruments like the camera obscura), was an ability expected of any 
well-educated individual of the upper classes. It was a prized skill for 
army and engmeer officers and featured prominently in the military 
education of the period, where it was closely allied to mapmaking and 
reconnaissance. The first superintendent of the British Royal Military 
College (founded in 1799) held that "everything which is put down 
in writing of necessity takes on some colour from the opinion of the 
writer. A sketch map allows of no opinion." One reason for a similar 
academy created at Madras in 1804 was the conviction that it was only 
by observing and reproducing the landscape that young officers could 
obtain a proper "knowledge of the ground," which would, in turn, gve  
to their maps "the character of truth" when drawn with "the plainest 
method and stile [sic] . . . equally distant from . . . gaudy coloring and 
miniature elegance as from undistinct roughness."* Indeed, it is the 
map-like quality of "naturalistic" landscape views-their evident em- 
pirical truth and unambiguous representation-which has lead art con- 
noisseurs to lump them together into a single and artificial category of 
topographical drawing, whch can then be derided for lacking crea- 
tivity and artistic ~ensibility.~' 

Stafford insists that the topographical drawings produced by the sci- 
entific gaze are antithetical to the "artistic" landscape images of the Pic- 
turesque. This assertion might be read in part as a reaction to the con- 
noisseurs' cultural elitism. She might also be read as actively denying 
the ideology that permeates topographic views. The estate view, fo- 
cused on the manor with home farm and property spread about, was 
as ubiquitous and as obviously celebratory of landed values as the 
large-scale estate map. More subtle in its ideology was the British genre 
of "rustic" landscapes, which have often been derided as "realist," but 
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which, Ann Bermingham has demonstrated, presented "an illusionary 
account of the real landscape whle alluding to the actual conditions 
existing in it." Again, Hugh Prince has argued that all of those few 
landscape views of named locations in Britain (excluding estate por- 
traits) which possess identifiable topographic features nonetheless con- 
stitute idealized representations of harmonious and ordered rural com- 
munities which ignored the economic, social, and technological turmoil 
that those communities actually experienced. Most fundamentally, the 
claim to possess a realist and naturalistic view is itself an ideological 
statement of power.42 

Landscape Observation: The Picturesque Gaze 

Connoisseurs and academic artists at the turn of the eighteenth century 
recognized how mapping complemented the landscape view, but they 
considered mapping and topographic views to be "too indelicate a dis- 
play of power." h contrast, the aesthetic of the Picturesque offered a 
more refined, subtle, and delicate manipulation of nature through the 
dominant visual episternol~gy.~~ The etymology of picturesque refers to 
the idea that a natural scene or object will be more aesthetically pleasing 
if it deserved to be part of a composed picture, such as the elements of 
a still-life; such objects were "like a picture." By 1800, Picturesque-with- 
a-capital-P had come to be almost exclusively applied to landscape and 
had been codified with a very specific set of rules.44 

The Picturesque aesthetic blended the themes of Roman pastoral po- 
etry with the style of Italianate landscape art. The former were part of 
any genteel Englishman's education; the latter was popularized by the 
aristocrats who embarked on the Grand Tour. Idealized landscapes 
emulated Claude's Arcadian scenes, halfway between civilization and 
wilderness, peopled by carefree shepherds and their flocks, as in Vir- 
gil's Eclogues; or they emulated Poussin's landscapes, improved by the 
labor of honest rustics guided by gentry in honest retirement from ur- 
ban life, as in VirgilS Georgics and Horace; or they emulated "savage" 
Rosa's wild scenery. Despite their various subject matter, the Italianate 
landscapes shared some important compositional characteristics. They 
were executed in mellow browns, deep greens, and golden yellows and 
were bathed in a glorious, yet "improbable Italian light." They shared 
the same structure, derived from the theater stage. In the foreground 
was the staffage, the idle gypsies and beggars, georgc rustics, shep- 
herds, and so on, who served to enliven the image; the foreground itself 
was darkened, the result of the shade cast by the trees or ruins which 
framed the image like the wings of a stage. The result was a repoussiPre 
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effect that forced the eye to focus on the brightly illuminated middle 
distance wherein is placed a city, castle, church, or other item of inter- 
est. Beyond the middle distance is the background, often indistinct and 
dominated by the golden sky at the horizon. These conventions were 
steadily augmented through the eighteenth century by more overtly na- 
tionalistic elements. The skies became damper and more clearly British; 
the classical ruins were replaced by ruins of churches and castles from 
Britain's medieval past; the high perspective of Claude was lowered to 
bring the viewer into the image, although this eased the strict differen- 
tiation between the three grounds; finally, the subject matter became 
increasingly wild and decreasingly georgic and arcadian. 

The intention of the Picturesque was for each landscape to elicit emo- 
tional responses from the observer. Medieval ruins (castles and abbeys) 
were already established in British landscape art for sentimental, anti- 
quarian, moral (memento mori), and political-historical reasons; now the 
Picturesque used them for the "pleasing melancholy" induced by their 
consideration. Alternatively, wild scenery and mountains could be ex- 
pected to impress on the beholder the "agreeable horror" of the sub- 
lime, especially when mountains were drawn from a low perspective 
so as to increase their bulk and imposing character. Both ruins and wild 
scenery were rough, never smooth, so that the artist could employ a free 
and bold touch in contrasting colors and tones, all to achieve the de- 
sired aesthetic effect. 

The Picturesque was not limited to the studio artist's creation of 
idealized landscapes. It required the active application of its precepts 
to nature: the tourist went in search of Picturesque landscapes. Stimu- 
lated by art and directed by detailed guidebooks, the British gentry 
who could not afford the Grand Tour through Europe instead toured 
Wales, Scotland, and the English Lake and Peak districts in search of 
the Picturesque, so that they might appreciate it and draw it for them- 
selves. Yet the Picturesque was an ideal and could only be uncovered 
by art, which is to say by human agency and the active creation of 
the Picturesque by the observer. Mellow colors could be attained with 
tinted glass or the Claude Glass, a distorting mirror which brought the 
foreground into prominence. Guidebooks and maps informed the tour- 
ists of the best routes to take so that they might be sure to experience 
dramatic vistas; the Picturesque was to be appreciated all the more 
when suddenly impressed on the anticipating mind. The guidebooks 
gave precise instructions for where to stand and in which direction to 
look so as to see the most Picturesque view. The guides also instructed 
the tourist in how to modify that view in their own drawings in order 
to enhance their aesthetic value: smooth mountains and ridges became 
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rugged, and cliffs and ruined walls were foreshortened to tower men- 
acingly over the viewer; trees were sharp and angular, smooth build- 
ings were turned into rough ruins.'" 

The British found the Picturesque to be a perfect intellectual tool for 
imaging the landscapes of South Asia (figure 2.2). It is true that very 
few British tourists went out to India during the Company period. Only 
viscount Valentia, accompanied by his secretary and draftsman, Hemy 
Salt, used India for an aristocratic Grand Tour, in 1803-5. Again, Wil- 
liam Hodges and Thomas and William Daniel1 were the only profes- 
sional artists to tour the country in order to paint landscapes, doing so 
in the late eighteenth century. There was always far more money to be 
had painting portraits and historical-dramatic scenes, and that required 
the professionals to stay close to their clients in Bombay, Madras, and 
especially Calcutta.& On the other hand, the duties of many Company's 
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officials were of a peripatetic nature. Other officials emulated the tours 
of mountainous Britain by making tours of conquered territories, usu- 
ally in the northern plains and the foothills of the Himalayas. And as 
they moved across a strange land, as they observed new sights and 
landscapes armed with an educated taste for Picturesque scenery, the 
British recapitulated the Picturesque traveler who sought that elusive 
view which might be captured before passing on, ultimately to return 
to the comforts of civilization where those landscapes might be appre- 
ciated and remembered at leisure.47 

In reviewing British travel literature in India, Ketaki Kushari Dyson 
found innumerable "verbal vignettes celebrating the beauty of moun- 
tains and valleys, hills and forests, corn-fields and rivers," and which 
were couched in the jargon of the Picturesque. These vignettes were in 
direct opposition to the general disparagement by the British of smooth 
and unending plains. The inclusion of "corn-fields" in Dyson's list 
might appear incongruent, except that the picturesque did encompass 
arcadian and georgic sentiments as well as those of the wild sublime. 
The naturalist and geographer Francis Buchanan, for example, seemed 
only to have noticed the landscape through which he passed when it 
was well-farmed, prosperous, and the epitome of improved agr i~u l tu re .~~  

For the British, India was "naturally" Picturesque. One reason was 
that the key terms of the Picturesque aesthetic had become hackneyed 
cliches by 1800. It was de rigueur to use "picturesque," "sublime," or 
"romantic" when describing any landscape, even industrial ones. The 
realist and Picturesque views merged in India because the subcontinent 
seemed to possess all of the required elements for properly Picturesque 
views. The dark, evergreen flora and dusty brown plains eliminated the 
need for the Claude Glass. The luxuriant, jungle vegetation and lofty, 
jagged mountains provided wilder and more sublime scenery than any 
which might be constructed in the increasingly tamed British Isles. 
Much of the architecture was not smooth and seemed to the British, 
even when intact, to be crumbling before their very eyes. The ruins were 
as aesthetically and morally redolent as any ruined church or castle. 
When published in London, the picturesque views of India appealed to 
a much broader audience than just the "Anglo-Indians," as when Col- 
onel Charles Forrest's Picturesque Tour along the Rivers Ganges and Iurnna 
(London: Ackermam, 1824) was advertised as the companion to the 
same publisher's Tours of the Rhine and Seine.4y 

An example of the aesthetic shared by the British in India is provided 
by William Lambton, founder of the Great Trigonometrical Survey. 
Lambton kept a journal of the march in 1799 of a large British army 
column through newly conquered Mysore. The journal contains sev- 
eral very self-conscious and revealing statements of aesthetic principle 
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which seem to have been intended to impress his noble-born superiors 
and patrons with the extent of his education and cultural erudition. 
(The surviving copy of the diary is found in the papers of Lord WeUes- 
ley, governor general of India, and elder brother of Lambton's regi- 
mental colonel, the Hon. Arthur Wellesley, who also commanded the 
column; both brothers were Lambton's patrons.) Two comments in 
particular illustrate a conviction that it was unnecessary to manipulate 
or even create any landscape features because India was inherently pic- 
turesque: "the scenery the whole way is wild and sublime; and to those 
irregular features of nature, which constitute the picturesque, is added, 
the ruins of art seldom introduced into landscape painting"; and "the 
numerous flocks and herds whch are scattered in all directions, give a 
rural sweetness to the face of nature, and the Mysore [country], like 
antient [sic] Arcadia, both from the mildness of its climate, the variety 
of its beauties and the simplicity of its native inhabitants (Gentoos), 
may afford abundant subjects for pastoral poetry." 

The Picturesque conventions were slowly naturalized in India. Many 
people in Britain had already succumbed to the hegemony of visualism, 
assumed that Picturesque views were supposed to be realistic, and so 
criticized the guidebooks because the illustrations were not true to na- 
t ~ r e . ~ '  Their "double desire to be professionally accurate while being 
artistically conventional" in their landscape images did not pose as 
much of a problem to the British in India as it did in other parts of the 
ern~ire.5~ They treated their Picturesque landscapes as possessing the 
same characteristics of accuracy and objectivity as might be expected of 
a view made for military or architectural purposes. They "claimed their 
work to be . . . the communication of facts."53 

The Indian Picturesque was an imperial Picturesque. No statement 
expresses India as a site of naturally occurring beauty, to be appropri- 
ated and enjoyed by the British, better than this by the Daniells: 

Science has had her adventurers, and philanthropy her achieve- 
ments: the shores of Asia have been invaded by a race of students 
with no rapacity but for lettered relics: by naturalists, whose cru- 
elty extends not to one human inhabitant: by philosophers, ambi- 
tious only for the extirpation of error, and the diffusion of truth. It 
remains for the artist to claim his part in these guiltless spoliations, 
and to transport to Europe the picturesque beauties of these fa- 
voured regions.54 

But the British did not find a naturally Picturesque landscape in India: 
they created it in line with the highly selective and appropriative nature 
of the Picturesque aesthetic. 

The reverend William Gilpin, the first theorist of the Picturesque, ex- 
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plained the key principal in 1801. "Magnificent nature," he wrote, is the 
"grand storehouse" of all "picturesque ideas," yet it is the human eye 
which must add the "little requisites" of artistic forms, such as light and 
the balance of foreground, which make a scene into a picture. "Nor do 
we depreciate nature, but exalt her. With an open hand she gives us 
corn; but she does not condescend to make a loaf." Reacting to the order 
and structure imposed on nature by European culture, the Picturesque 
did not hesitate to perform its own improvements and turn the raw 
ingredients provided by nature into consumable form. The Picturesque 
gaze was highly selective. It ignored the "succession of high-coloured 
pictures," which the tourist is normally subjected to, until the "tran- 
sient glance" suddenly and unexpectantly revealed "a good composi- 
tion," at which point Gilpin would give "any price to fix and appropri- 
ate the scene." 55 

Landscape had become a commodity to be defined, acquired, and 
consumed by the observer. The Picturesque gaze was, moreover, an in- 
herently elitist and class-based aesthetic; it was an educated taste. Its 
possession was the hallmark both of gentlepersons, who were confident 
of their social position and their natural right to own and to shape the 
land and its products, and of social climbers like Lambton who asserted 
their right to such status. The Picturesque secured titillating represen- 
tations of nature that could only be enjoyed by the elite, because only 
they were properly versed in the conventions. The Picturesque rein- 
forced the elite's comfortable self-perceptions as the owners and con- 
trollers even of wildest nature; it brought that nature into their homes 
and libraries and personalized it. The Picturesque gaze constituted a 
process of examination, an act of discipline, in which the natural world 
is viewed, represented, and through that representation is cured and 
improved.56 

This was the aesthetic gaze which enabled the British to create Indian 
landscapes. The smooth and regular geometry of Islamic architecture 
could be negated by the proper perspective, by the addition of strate- 
gically placed trees to break a smooth line, or by the total falsification 
of a landscape element. When Hodges painted the tomb of emperor 
Sher Shah (reigned 1540-55), he gave the surrounding rectangular tank 
an uneven edge in order to redefine the nature of the tomb. No longer 
isolated and detached from its environment, as intended, the tomb was 
represented as an integral element of the whole landscape." Mildred 
Archer has remarked how the many landscapes drawn by British engi- 
neers and surveyors in the field all possessed the same elements: their 
shadows are sepia-washed, while "some interesting feature occupies 
the middle distance and the foregrounds are enlivened with small 
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figures or animals." Like the Picturesque itself, these drawings have 
achieved their own formulae and conventions. They are highly selec- 
tive and manipulative in their content. The frame, the subject matter, 
the coloring (sepia for that favored mellow brown tint), the composition 
of three grounds . . . all collude with each other to provide a uniquely 
British form of description and landscape conceptualization.5" 

Members of the British elite observed an alien land with a common 
technology, bringing it into comprehensible and personalized forms. In 
its imperial manifestations, the practitioners of the Picturesque might 
have thought themselves to have been innocent and "guiltless," but the 
necessary effect was to draw a divide between the rulers and the ruled, 
between the rulers and the land, and thus contributed to the developing 
logic of empire. There was little that was genteel about the gaze in its 
imperial setting. Most Company officials who engaged in landscape 
painting were concerned with examining, disciplining, and improving 
India. They were up-country magistrates, district revenue collectors, 
army officers on station, engineers building roads, and, especially, offi- 
cers undertaking cartographic surveys. All these "adventurers" who 
embarked on "an Indian sojourn and campaign," as Colin Mackenzie 
expressed it, constructed a particular view of India based on their 
power over it. "To be a European in the Orient," writes Edward Said, 
"always involves being a consciousness set apart from, and unequal 
with, its surroundings." 59 

Whatever their claims to naturalism or creativity, British representa- 
tions of the Indian landscape resulted from an objectifying and appro- 
priative examination. The scientific and Picturesque gazes, and the geo- 
graphical gaze whch depended on both, created power relationships 
regardless of the political context. Western culture has traditionally 
drawn an analogy between the inequalities of observation and the gen- 
dered inequalities of society. Several commentators, notably Gillian 
Rose, have remarked on the manner in which nature has been femi- 
nized by European culture since the Renaissance. In an imperial setting, 
the construction of the subordinate Other as feminine is simply all the 
harder to overlook and ignore."" The gaze, or concerted observation, is 
always appropriative, domineering, and empowered. 

Geographical Observation and Narratives 

The difference between the scientific and Picturesque gazes is one of 
conceptual scope. Individual objects that were the focus of examination 
were represented in the plain style of the scientific aesthetic. Even for 
the large vistas of topographical drawings, the artist's gaze has a defirute 
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focus, be it a mountain, a field or farm, or a manor house. Entire land- 
scapes were constructed through the Picturesque aesthetic. Whereas 
Stafford might set the two gazes in opposition, they provided basic and 
complementary tools for the British geographical investigation of the 
human and physical landscapes of South Asia. Wielding those gazes, a 
diverse group of Company officers examined different aspects of India 
and placed their observations in a spatial context. Just as natural histo- 
rians placed each new plant observation within an artificial space of bo- 
tanical taxonomy, so geographers placed each observation of the land 
into the larger spatial framework. Geography requires an overview that 
subsumes and supersedes the individual view. That overview is the 
communal image of space constructed through maps. 

It was not necessary for geographical observers to construct maps 
themselves: observations are spatially recontextualized as long as the 
observer has a mental image of spatial structures. That mental image 
comes from two sources. First, it derives from the geographer's cogni- 
tive and social reading of maps, which establishes a much broader im- 
age of spatial features than direct personal experience can provide. Sec- 
ond, the manner in which geographers move through the landscape 
means that each observation is automatically placed in a position rela- 
tive to all other observations. That is, each observation can be tied, in 
principle, to a specific place on the geographer's route. The route can be 
fitted into that larger framework, thereby tying each observation into 
an absolute space. As the gazes themselves are inseparable from the 
images they produced, so geographical observation is inseparable from 
the geographers' narratives. 

In the following discussion of geographical observation and narra- 
tives, I refer extensively to a particular example: the account by Henry 
Walters of lus excursion into the Khasi Hills in October and November 
1828. I use this example because Walters was neither a surveyor nor an 
explorer of territory hitherto unknown to the British. He nonetheless 
employed the rhetoric and technologies of the geographer. He was a 
judge who served in India between 1813 and 1838. In traveling from 
Dacca to preside over sessions at Sylhet in northeast Bengal, he took 
advantage of the peaceful relations between the British and the Khasi 
rajas to leave the plains and play the tourist. He spent a fortnight in the 
hills, always on or near the road the British were then building across 
the lulls to link Sylhet with the recently annexed province of Assam. 
There is no indication that Walters intended to publish his account of 
his journey: it reads like a personal account sent to a friend and would 
probably not have been printed in the Asiatic Researches were it not 
for the raja of Nongkhlao taking up arms against the British in April 
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1829. The Khasis were still undefeated in 1832 when Walters's account 
appeared in print as a source of information on this hitherto enig- 
matic people. Walters's essay accordingly presents the viewpoint of the 
middle tier of personnel in India.61 

Walters's account is a geographical narrative, a list of observations 
structured chronologically and therefore spatially. For each day, Wal- 
ters lists the routes taken and describes the landscapes he passed 
through. He mentions the various economic and social activities of the 
Khasis, as he saw them. The narrative structure of the account indicates 
a familial relationshp with the hugely popular literary genre of travel 
and exploration accounts. Indeed, borrowing on that popularity, geo- 
graphical narratives were preferred over more systematic texts for the 
popular writing of geography. When, for example, Alexander Gerard 
sent lus hundred-page account of Kunawar-or Kinnaur, the Hima- 
layan valley of the Sutlej River-to a family friend in the late 1830s, he 
described his manuscript as being "a description of the country, with- 
out any narrative; so perhaps it would not interest you." The friend's 
response was to edit both the account and Gerard's narratives for pub- 
lication, thereby gaining the best of both 

The relationship between the geographical and other travel narra- 
tives was collateral, and not fraternal, in nature.b3 The character of the 
general travel narratives have recently been examined by Paul Carter. 
Perhaps their key characteristic is that they are written very much in 
the first-person. This self-referential quality transforms an erstwhile 
travel account from the record of traveling into one of stopping places 
and of the conditions under which writing was possible. The autobio- 
graphical character of the travel narrative leads to the inclusion of much 
personal matter. For British travelers in India, there are descriptions of 
the writer's British hosts and acquaintances, of their characters, and of 
the circumstances of their lives in India. Indians are recorded both as 
individuals and as depersonalized, generalized "natives." Travelers' 
diaries stress novelties; this is certainly the case with the explorer's ac- 
count. The quotidian circumstances of travel and exploration, for ex- 
ample, are downplayed; they might be prominent at the start of a nar- 
rative, but references to them rapidly disappear from the narrative once 
the newness of travel wears off. Travel diarists did establish a distance 
between themselves and the objects and events they recorded, but that 
distance is permeable and recognized to be so within the narrative 
itself."l 

There is much overlap between geographical and travel and explo- 
ration narratives. It was impossible to write a purely geographical nar- 
rative without being influenced by at least some of the features of the 
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dominant literary form. Accordingly, Walters1s account did have some 
of the character of a general narrative. He included, for example, the 
funeral description obligatory for all European travelers in India and 
he accompanied it with similarly stereotypical observations on the 
Khasis' "most perfect indifference" to death (27 Even so, he 
couched this description in the objectivity of empirical observation. He 
did refer to himself in the text, but only in reference to personal acts of 
seeing and reasoning: "My eyes opened . . ." (1 Nov.); " . . . and I imag- 
ine" (3 Nov.); " . . . some of which I collected" (4 Nov.). However, he 
depersonalized the acts of his traveling with an idiosyncratic syntax 
which omitted the personal pronoun; the account begins with "Left 
Dacca on the night of the 19th October 1828 . . ." and is riddled with 
similar statements, such as "After some trouble succeeded in malung a 
start . . ." (27 Oct.), or "Rose by moonlight this morning . . ." (28 Oct.). 

Geographical narratives are distinguished from the more common 
travel and exploration accounts because they reject self-reference. Geo- 
graphical observation was turned outward from, not in toward, the 
British self. It was the textual equivalent of the purely mechanistic vi- 
sion that creates an unassailable distance between the observer and the 
observed, between (in India) the Company official on the one hand and 
the Indians and their land on the other. Geographical observation fo- 
cused on not the new and novel but the everyday and common in or- 
der to classify all aspects of a region. The geographer's comprehensive 
overview of each region had to incorporate all occurrences of even the 
most mundane features. Geographical observation passed beyond the 
"primary discoveries" that fill the explorer's account and concentrated 
instead on the "commonplace, secondary associations." There was a 
gender difference between the narratives: geographical (and explora- 
tion) narratives were universally the products of male writers, whereas 
a significant portion of the travel literature was written by and for 

The geographical narrative is characterized by the empiricist rhetoric 
of observation. Throughout his narrative, Walters matched motion with 
observation with statements of fact. In doing so, he proclaimed that his 
statements were correct and trustworthy from being based on actual 
empirical observation. He had gone into the landscape and had seen for 
himself the facts that he now presented. He made no distinction be- 
tween the observation of landscape and the observation of material ac- 
tivities. Thus, at the village of Surarim: 

passed over a coal region, the coal cropping out of the ground- 
road tolerable so far. Here iron-smelters reside-entered one of the 
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forges, the bellows are curious, and are worked by women, who 
stand on the top, and move them with their feet; the furnace is 
made of clay, hooped with iron: the ore is broken into small pieces, 
and put into the furnace with charcoal-the iron melts and runs 
out at the bottom, it is then taken up and cut into large lumps for 
exportation to the plains. It is very good, and is used for all pur- 
poses in this part of India. (30 Oct) 

It is reasonable to expect that Walters did indeed glean much of his 
information en route and from single instances of direct observation. 
Only the more generalized statements seem to depend on a much 
broader knowledge base, yet they were nonetheless encompassed by 
Walters1s rhetoric of vision so that they too acquire the privileged qual- 
ity of empirical data. This tension between the representation and pro- 
cess of observation is most acute when Walters turned his attention to 
Khasi society and culture: 

The Cdsias are a stout athletic race; fair, as compared with the in- 
habitants of the plains, and with muscular limbs. They are devoted 
to chewing paun and betel, very fond of spiritous liquor, and eat 
and drink whatever comes their way. In religion they follow some 
of the Hindu customs. They have no written character, and their 
language is different from that of the Garos and other surrounding 
tribes; they all appear to be but different dialects of the same origi- 
nal language. Theft is unknown among them, and they are true to 
their word. In moral character, they tower, like their mountains, 
over the natives of the plains. They always go armed either with 
bows and arrows, or long naked iron swords. . . . Their houses are 
surrounded by yards fenced with neat stone walls; and the villages 
are usually erected on the side of a hill, the houses rising one above 
the other. Property descends to the nephew of the occupier, by his 
sister. They are governed by numerous petty Rajas, who exercise 
but little control over them. On all occasions of importance, the 
Queen Mother, and the elders of the tribe, are consulted, and noth- 
ing can be done without their consent. Their pigs are a small hand- 
some race, like the Chinese; their cattle large and sleek, and in good 
condition, the pasturage on the hills being excellent. (27 Oct.) 

By recording these statements on diverse topics en masse under a single 
day, Walters implied that they were all based on information derived 
in a single session of observation. He juxtaposed the observable (the 
Khasis go armed, they build walls, they are stout, etc.) with the unob- 
servable (matrilineal inheritance, political structures, religious observ- 
ances, linguistic relations, etc.). The result was a rhetorical presentation 
of all information, no matter its source, as being trustworthy and true. 
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Walters's reliance for knowledge upon local informants was glossed 
over and submerged beneath the rhetoric of his personal, reliable, sin- 
gular, and correct observation. 

In classifying and categorizing the phenomena encountered, the geo- 
graphical observer relied very much on their observed, superficial 
characteristics. As might be expected, this strategy is most apparent in 
his notes on natural hstory, in which he constantly identified specific 
plants and minerals: 

The cinnamon tree grows here wild-the leaves and young 
branches are exported to the plains for sale. Also a species of holly 
is found; in fact, here is an ample unexplored field for a Botanist- 
also for a Mineralogist. I procured some specimens of the coal, and 
of other rocks. (4 Nov.) 

Part of the distinguishing and classifying process involved appeals to 
what was known. In recording the few occasions when something re- 
minded him of Britain, Walters intimated how unlike Britain were the 
rest of the phenomena he observed. 

Walters's urge to classify is also apparent in his antiquarian and eth- 
nographic descriptions. He categorized the many stone funerary mon- 
uments erected by the Khasis, compared them with the megaliths of 
Britain, and suggested that British cromlechs originally served the same 
funerary purpose. He allayed his personal unease with such a radical 
idea with an appeal to epistemology. Are not any doubts concerning 
the purpose of the British monuments, he asked, "dissipated by obser- 
vation, as to the actual use of similar monuments in this country at the 
present day?" (3 Nov., emphasis added). Furthermore, the erection of 
monuments constituted a characteristic by which the Khasis were to be 
distinguished from other Indian groups. The equivalence of surficial 
form with function allowed Walters to equate the hillmen with the an- 
cient occupants of Britain, an equation which served to distinguish yet 
further the Khasis from the modern British. (Another contemporary 
commentator likened the Khasis to ancient Romans.) h7 

The lengthy ethnographic description quoted above also comprises 
a litany of classification. The Khasis were separated from their neigh- 
bors in terms of their physiognomy, religion, and language; their essen- 
tial trait as a fiercely independent people was established. At the same 
time, Walters was careful to distinguish them from Europeans: they had 
no writing, and so were barbaric, and their polities approached the 
anarchic. 

The empirical character of Walters's account is reinforced by the ex- 
traction of hard data from the environment. As noted above, Walters 
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collected specimens of the plants and rocks he encountered, following 
the contemporary fetish for collecting rather than any specific scientific 
plan. He also measured individual objects and whole landforms. Here 
again he was not as rigorous as other, more dedicated investigators. His 
own figures were rather vague, such as "the elevation [of Cherrapunji] 
is about five thousand feet" or "one slab . . . , a circular stone, measured 
twelve feet in diameter by about two feet thick" (29 Oct.). He did give 
precise values-for example, "Lombray stands at an elevation of 5914 
feet" (31 Oct.)-during the short period when he was at Nongkhlao in 
the company of a surveyor, Captain John Jones, who can be expected to 
have been equipped with a thermometer and barometer. Jones was 
probably also responsible for Walters's numeric postscript: 

Latitude of Nanklow 25'40'30 N 
Longitude 91'32'0" E * 
Range of the Thermometer at Nanklow 
From 23d to 31st May, thermometer varied from 6T4' to 

75'5' 
From 1st to 14th June, thermometer varied from 68'6' to 

Overall, the scattering of numeric observations reinforce the truthful- 
ness and correctness of the more qualitative observations. The final 
flourish asserts that, when all is said and done, the text is a collection of 
similarly unambiguous facts. Other geographers used quantification- 
and the census-as an efficient means to represent the mundane as- 
pects of their studies. For example, Francis Buchanan and others sam- 
pled the density of houses in villages and towns, and estimated the 
number of people per house, in order to derive values for the popula- 
tion (total and by caste) in each district (see table 2.3).69 

Graphic Images and the Visualism 
of Geographic Rhetoric 

Henry Walters's account exemplifies the use of graphic images to un- 
derscore the empirical truth of the linear narrative. Walters drew, in a 
plain manner, some examples of artifacts which were all too large to be 
moved or too complex to be sampled, specifically some of the standing 
stones and the curious bellows used in smelting iron (figure 2.3). Each 
item drawn is easily matched with a specific description in the text and 
so proclaims the visual truth of Walters' statements. 

Broadening his gaze to encompass the broader scale of the region, 
Walters drew a landscape (figure 2.4). The Picturesqueness of this view 
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compliments the aesthetic sentiments repeatedly expressed in Walters's 
account, concerning sudden vistas, sublime gorges, and rough scenes 
filled with ruinous monuments. He was self-consciously a tourist in 
search of the Picturesque. After being diverted from the known road, 
and although he was worried about the potentially hostile intentions of 
some Khasis, he was still able to appreciate a waterfall: "It is a noble 
fall, and well worth coming out of the way to see" (27 Oct.). In stereo- 
typical contrast, the plains presented Walters with "an uninteresting 
inundated country" (19 Oct.). The inclusion of a Picturesque view was 
a natural adjunct to the text. 

Significantly, the "View in the Kasya Hills" cannot be matched 
against any of the particular scenes described in the text. The image is 
taken to represent the typical or characteristic landscape of the region, 
the aesthetic essence of the hills, and the summary of Walters's own 

Flgure 2 4 "V~ew In the Kasya Hllls " In the lower, lett-hand corner 1s the falnt note, 
"Etched by W. Prinsep, 182-"; m the lower, right-hand corner 1s the same note but w ~ t h  
the date 1831. 

From Hemy Walters, "Journey across the Pandua Hllls, near Silhet, in Bengal," Asiatic 
Researches 17 (1832): opposite 506. 
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Picturesque observations. Walters's Picturesque view is built on geogra- 
phy's ambiguous idea of "landscape." The idea refers first to the single, 
perspective examination of the land surface and its occupants (either 
immediate and within the land or indirect through a graphic represen- 
tation), and second to the more abstract conception of a region's char- 
acteristic morphological form, which can only be ascertained by many 
observations. As a construction for composing the world, landscape is 
at once personal and social. It is observed by individuals, but the land 
and its observation are defined by social practices. Landscape is thus 
"an ideological concept" that constitutes an intermediate position be- 
tween the observation of the land and the construction of maps.70 Al- 
though socially defined, a landscape is nonetheless constructed as if it 
had in fact been seen from a specific vantage point. 

The modern attitude to the map is similar: although socially defined, 
the map is the construct of vision. Some commentators persist in the 
attitude that maps are in some manner perspective images of the world, 
that they are what the earth looks like when seen from far enough 
away.71 A more sophisticated approach has been to draw an analogy 
with divine omniscience, such that maps are held to provide a "God's 
eye" or Godlike view.72 I would like to stress, however, that even this 
analogy is insufficient as it preserves the idea of viewing, of directly 
observing the world. Maps are constructs that combine numerous ob- 
servations into an image of space without perspective, although they are 
then viewed by the individual in lieu of the world. 

The impossibility of cartographic vision is suitably demonstrated in 
the third of Walters's graphics, a map of a cave (figure 2.5). The occasion 
of his cartographc exercise was his excursion in December 1828, with 
two other British gentlemen, to explore a deep cave in the limestone 
hills just to the northeast of Pandua, the account of which is appended 
to Walters's principal geographical narrative. Guided by a Khasi, the 
three men measured distances by pacing and directions by compass, 
just as if they were on a route march above ground. Walters's map was 
accompanied in print by a map of different portions of the cave sur- 
veyed by John J~nes.~%is itinerary map sits at the cusp between the 
experience of observation and the general map's cognitive structure. On 
the one hand, it graphically recapitulates the epistemology of the trav- 
eler's observations but, on the other, the entire cave cannot be compre- 
hended except through the compilation of all instances of observation 
into a single image. A second example of the idea of cognitive map- 
ping is Walters's geological cross-section of the Khasi Hills in which 
the strata below ground-unseen to human eye-are deduced from a 
few observations of minerals and the slope of the strata; interestingly, 
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it omits the limestone strata in which the caves were formed (see fig- 
ure 2.3). 

I stress these different graphic images created by Walters, and by all 
geographical observers, in order to reiterate the impersonal character 
of geographical observation and linear narrative. The geographer looks 
outwards; he might incidentally insert his presence into his text, but he 
constituted himself through his rhetoric as an autonomous observing 
machine. Mechanistic vision and the archive's spatial framework to- 
gether established a clear-cut relationship between the geographer and 
the land: the geographer stands in a privileged position outside of the 
landscape, looking in. The geographer constructs an unassailable bar- 
rier between himself and the people, lands, and phenomena he ob- 
serves. He divorces hmself from the landscape. He moves through the 
landscape but he is never part of it. 

Nicholas Dirks is correct to stress the manner in which the Enlight- 
enment linkage of reason and discovery was consolidated within Eu- 
rope's colonies. The appropriative character of the scientific and Pic- 
turesque gazes was most fully articulated in India. In Britain, the 
implications of the examination of land were somewhat ameliorated by 
long established cultural overtones, especially the common law rights 
of the rural masses and topophilic sentiments on the part of land- 
owners. In India, however, those overtones vanished within new envi- 
ronments and new social hierarchies. A key indication of this subtle 
shift in the character of British aesthetics was the manner in which the 
emotive elements of the Picturesque slowly disappeared as the British 
reconfigured India to be naturally P ic t~resque .~~  

The rhetorical separation of the geographer from the landscape is 
borne out in the almost total lack of images of the surveyors themselves 
in the act of surveying and observing the Indian landscape. The ar- 
chives contain literally thousands of the surveyors' maps and perhaps 
as many landscape views and plain images of landscape features; there 
are also a handful of portraits of surveyors, who are often shown pos- 
ing, rather artificially, with their instruments. For the surveyors to be 
shown working within the landscape would subvert the entire ideology 
of geographical observation. It is therefore significant that the one image 
I have found of a surveyor in action is a caricature of the surveyor set 
within a parody of Picturesque conventions. The scene is beside a large 
river in the flat plains of the eastern Punjab; the surveyor is engaged in 
a project to modify the river to allow irrigation and thus improve the 
region's productivity. The moss-grown engineer, his servant, and his 
horse are the passive staffage symbolic of controlled nature and society; 
the repoussiPre reeds and the telescope direct the viewer's sight to the 
prominent architectural feature in the middle ground, the indigene's 
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shack on stilts; while the vaguely sketched vegetation on the far shore 
stand in for the more usual distant background relief. The image's pa- 
rodic elements remove the sting from its critique of the dominant epis- 
temology (figure 2.6). Ln related circumstances, Godlewska has found 
that many French officers in Egypt between 1798 and 1801 drew them- 
selves in the act of sketchmg monumental antiquities-perhaps indica- 
tive of the French attempt at self-definition by appropriating ancient 
Egypt-whereas "this auto-portrait tendency is entirely absent from" 
the images of contemporary Egypt.75 

Walters, like all geographical observers, presented facts with little 
analysis. His geographical description is underscored by the observa- 
tional foundations of his knowledge. The elements of the account- 
the fundamental structure of the pseudo-diary and its chronological 
conceit; his idiosyncratic grammar; the consistent referencing of the 
act of observation; the graphic illustrations-all combine in a power- 
ful rhetoric of vision, empiricism, and presence. Walters saw what he 
recorded and he invited his reader (and, unwittingly, the larger public) 
to participate in the sanze vision. The immediacy of his vision, under- 
scoring that i t  was Walters who observed and no one else, is borne out 
by the rejection of the Khasis as active participants in the narrative. 
When Walters did include them, they appear only as guides (as in the 
caves), laborers (carrying him across rivers), or as stereotypical indige- 
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nes (misdirecting him out of caprice). Yet the Khasis were central to 
Walters's ability to travel about, to observe, and to understand the hill 
country. They provided him with knowledge which he appropriated as 
his own, which he recast as the product of personal observation, and 
which was thus incorporated into the larger body of British geographi- 
cal knowledge. 

The people and the land were submerged beneath a geographcal 
gaze that claimed to be totalizing and all-consuming. Yet it was not a 
totally efficient gaze. Traces of local knowledge and of the manner of its 
acquisition can occasionally be discerned, marked by textual ambiguity 
or inconsistency. Orthography is a case in point. Walters's account con- 
tained three variant spellings for "Khasi": Casia in Walters's narrative; 
Kasya in the illustrations, probably added by the lithographer; fisia in 
the separate account of the spelunking expedition. Is the town Silhet 
(most mentions) or Sylhet (9 Nov.)? Such variation indicates a subtle 
linguistic gulf between the British and the Indians which had yet to be 
closed. In the second half of the nineteenth century, the ethnographic 
and linguistic surveys of India established firm orthographic rules and 
conventions which could then be followed (or observed) as part of geo- 
graphical observation. It was those surveys which established the spell- 
ing "Khasi," as used in the present-day Times Atlas, Joseph Schwartz- 
berg's Historical Atlas of South Asia, and in the official National Atlas of 
India.76 But in 1828, orthography still depended on the individual ability 
of the British to capture the sound of placenames. 

The ironing out of the uncertainties over the spelling of "Khasi" in- 
dicates the manner in which differences and even outright contradic- 
tions among geographical information are ultimately smoothed out 
within the archve. The individual observations of the narrative are sub- 
sumed within the larger geographic space of the archive. Indeed, the 
narratives were themselves constructed within the context of that more 
complete body of knowledge. Despite the geographer's claim to timeli- 
ness, that each observation was made at the specific point within the 
journey when it was recorded, even a cursory analysis of the texts re- 
veal that the narratives were, of course, substantially edited before pub- 
lication. The narratives themselves were significant components of the 
complex of graphic, cartographic, statistical, and written representa- 
tions which together constitute the geographical archive. This is cer- 
tainly the case when spatial locations of objects were being observed: 
the determination of the location of a particular place must be made, by 
definition, within the larger concept of space. These issues are explored 
next. 



C H A P T E R  T H R E E  

Surveying and Mapmaking 

T he geographical narratives used by the officers of the East In- 
dia Company to record their observations of South Asian land- 
scapes, their physical forms, and the cultures and societies of 

their human inhabitants were treated as literal representations. The 
British presumed that their graphic and written descriptions replicated 
the essential character of the objects that they observed. The narrative's 
linear form recapitulated the spatial sequence of the geographer's acts 
of observation. The narratives themselves enjoyed a certain cultural 
relevance because of their similarities with the hugely popular genres 
of travel and exploration writing. Even so, they were recognized as be- 
ing rather incomplete as geographical descriptions. 

The problem with geographical narratives was that they ordered 
their information according to the sequence in which observations were 
made. References to any given topic, such as agricultural practices 
or mineral resources, were intermingled with references to all other 
topics. To obtain a comprehensive conception of one topic would re- 
quire gleaning the records of individual observations by a thorough 
reading of the entire narrative. The narrative's lack of topical system was 
seen as a serious drawback. The favored bureaucratic form of geo- 
graphical writing was therefore the analytical and organized regional 
description. The production of such systematic texts entailed the care- 
ful arrangement and logical ordering of many observations extracted 
from the geographical narratives and surveys. What the reordered and 
clearly manipulated geographical accounts lacked in terms of rhetorical 
immediacy and narrative power, they made up for through their ability 
to present large amounts of information in a coherent and comprehen- 
sible manner. The distinction between observational narratives and ar- 
chival descriptions was, accordingly, a question of the arrangement and 
systematization of observed facts. 

Consider, for example, the case of the "statistical" survey of Mysore 
undertaken by Francis Buchanan in 1800- 1801. Buchanan kept a chro- 
nological narrative of his survey, which was published in three volumes 
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in 1807. He did provide some order to each day's observations when he 
wrote up his notes in the evening. The first paragraph of each day$ 
entry described the route taken, the condition of the roads, and the 
broad topographical character of the country. Buchanan rarely engaged 
in the aesthetic assessment of landscapes but instead sought a more ob- 
jective assessment of the degree to which the land was farmed and had 
been "improved" by irrigation; he did not fail to identify improvements 
that had resulted from the stability provided by the recently imposed 
British rule. After the initial overview, Buchanan went through his daily 
observations of culture, society, and material activities, all neatly orga- 
nized by topic. He did not follow a set sequence, however, because the 
scope of his observations varied daily. 

Buchanan sent a copy of his manuscript journal to London. The Com- 
pany's librarian was so impressed that he passed it without change to 
the printer. Buchanan, however, had wanted to systematize the vast 
amount of information and to give it some structure. But it was too late 
to do so when he returned on furlough to London in 1806, when he 
found the work already in press. Buchanan could only make some light 
revisions and provide a comprehensive index, which he thought would 
"in some measure supply the want of method." Buchanan's fears were 
borne out once the work appeared in print: reviewers immediately criti- 
cized it for being too laborious and too unsystematic for easy compre- 
hension.' Buchanan's subsequent geographical work, on Nepal, was 
published in a systematic form; his extensive geographical narratives 
on Bengal remained in manuscript until they were edited and systema- 
tized after his death.2 

Both Buchanan's own concept of his work and that of his critical peers 
seem to pose a binary opposition between recording observed geo- 
graphical facts and the collection of those facts in a systematic descrip- 
tion. One observes and then one brings the observations together within 
the archive. This polarity relied on the presumption that the recording 
of observed facts is literal and has the effect of constituting an essential 
copy of the world. The geographical narrative, however, is constructed 
within the context of the established archive. The "structure of the 
travel story," writes Michel de Certeau, is the story of "journeys and 
actions marked out by the 'citation' of the places that result from them 
or [that] authorize them.""is is evident in the manner in which Buch- 
anan already generalized and arranged his data for each day and in the 
manner, discussed in the preceding chapter, in which Walters seems to 
have compounded information from multiple informants into singular 
statements of fact. It is even more evident in the manner in which the 
geographical locations observed by travelers were related to the larger 
framework of geographical space. 
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System and reason were not simply applied to bring field obser- 
vations into the geographcal archive. The "methodical" practices of 
observing the landscape actively related the geographer to the larger 
archives of knowledge. Geographcal observation was, after all, the ob- 
servation of the world with the intent of reorganizing the observations 
according to their spatial distribution. Accordingly, this chapter starts 
with the rhetorical flexibility granted observation by reason before con- 
sidering the epitome of systematically structured knowledge: the map. 

The Failure of Vision and 
Use of Indigenous Sources 

In his Journey through Mysore, Francis Buchanan presents perhaps the 
paradigmatic instance of the failure of the rhetorically infallible sight. 
Despite his generalization of the daily observations, Buchanan cele- 
brates the visual epistemology of his empowered vision: each fact re- 
corded was indeed seen on a specific day, even if the precise time of 
observation is obscured. But under the date of 19 May 1801, when 
camped near the major Jain temple complex at Sravana Belagola, Buch- 
anan wrote that he could not visit the huge statue of the bodhisatva Gom- 
ata Raja, 

owing to an inflammation that attacked my eyes the day before, 
and rendered the light almost intolerable. I sent my painter and 
interpreter to inspect the hill. The painter gave me the accompany- 
ing sketch of the image [figure 3.11, for the accuracy of which 1 can- 
not answer. Its height is seventy feet 3 inches. Sir Arthur Wellesley, 
who has visited the place lately, thinks the drawing rather more 
clumsy than the image.4 

Without sight, Buchanan is at a loss. His chronology is confused. With 
such inflamed eyes, he could not have written this entry in the evening 
as he apparently did the rest of his journal. The tense of the passage, 
particularly as indicated by the phrase "the day before," is the distant 
preterit of a reflective author loolung back many days later. And when 
did Wellesley visit the site and examine the statue: before Buchanan or 
between the time of Buchanan's visit and writing? The certainties exhib- 
ited by the rest of the text dissolve into ambiguity and uncertainty. 

The rhetoric of geographical narrative was simply that: rhetoric. The 
representation of observed facts, of truth portrayed in various graphics 
and text, obscured the production of those representations, which is 
perhaps the key difference between geographical and travelexplora- 
tion narratives. Buchanan, Henry Walters, Alexander Gerard, and all of 
the other narrative authors did not produce their journals as they trav- 
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Figure 3.1 Lmage of the bodhisatva Gomata Raja, from the Jain temple complex at Sravana 
Belagola, as drawn by Francis Buchanan's "painter" in 1801. Lithograph from Buchanan, 
A Journey Jrom Madras through the Countries of Mysore, Canara, and Malabar . . . (London, 
1807), pl. 34, opposite 3: 410. 

eled on horseback or in a palanquin; instead, they waited until the eve- 
ning to collect their notes and to reflect, and they waited until their final 
return to Calcutta, Madras, or Bombay, or even London, to create a 
more judicious arrangement. Their journals and images were subject to 
editing and censure at all times. 

Geographers did on occasion have to reveal that they were not all- 
seeing and all-knowing and so exposed the rhetoric of observation. In 
addition to Buchanan's inflamed eyes, one might point to the political 
reasons which prevented British officers from entering independent 
territory or from straying from a road. Surveyors who accompanied an 
army on the march faced a systemic failure of observation: army col- 
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umns threw up thick dust clouds, "through which n o t h g  but the ex- 
perienced eye can at intervals penetrate," and they were restricted from 
leaving the column without the special permission of the commanding 
officer, so that they could record little beyond the road itself.' Surveyors 
were at the mercy of atmospheric conditions. Heat haze distorted vi- 
sion. Fog and low clouds blinded the surveyor altogether and denied 
vision's efficacy; they transformed the bold surveyor, who dared to 
know and to tame nature, into a lonely and timid man denied sight by 
nature's whim.6 

The reason which guided observation was, however, flexible enough 
and sufficiently encompassing to gloss over most of vision's inherent 
contradictions. Even on those unavoidable occasions when observation 
patently failed and the indigenous informant had to be acknowledged, 
that information could still be absorbed into the British archive of fac- 
tual, observed data. The British achieved this by applying the same 
cognitive techniques-which is to say reason-to information from 
indigenous informants as were applied to the works of individual ge- 
ographers to incorporate them into the general geographcal archive. 
Buchanan, deprived of the power of personal observation, relied first 
upon proxy vision, in which respect he did not differ from the estab- 
lished British practice of employing Indian artists to record natural and 
social  scene^.^ More important, Buchanan then relied on a second En- 
glishman for an independent account with whch to compare that of his 
painter, to reconcile the differences, and so extract the kernel of truth 
common to both. It was the same system of corroboration and recon- 
ciliation that governed the absorption of individual observations into a 
systematic and ordered geographic arcluve. 

Indian informants appear frequently in Buchanan's Journey through 
Mysore, as they do in most narrative and systematic geographical ac- 
counts when observation failed the British observer. Indeed, British 
maps of areas beyond British control-the body of the subcontinent in 
the eighteenth century or Thailand and Tibet in the nineteenth-were 
based almost entirely on information from a wide variety of indigenous 
 source^.^ Generally, the individual informant is introduced by the same 
sort of statement that astronomers and surveyors commonly used to 
describe their instruments in order to reassure the reader that the ob- 
servations taken were indeed of high quality. Buchanan recorded many 
such surrogate observers, for example: "the Chief Officer [tasildar] of 
Denkina-cotay, a very sensible man, says . . ."; another tasildar was "one 
of those native officers who have been brought up under Colonel Read, 
and who are much superior to those with whom one usually meets in 
India."9 

hdividual Indians are named only when they acted like the British 
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and were responsible for examining areas politically beyond direct Brit- 
ish observation. When he was surgeon with the 1802-1803 embassy to 
Nepal, and restricted to the road to Kathmandu, Buchanan directed his 
"intelligent Brahman, from Calcutta," Ramajai Batacha rji, to obtain in- 
formation "without alarming a jealous government."1° Or we might 
point to Golam Mohammed, "a confidential person" who was sent by 
Colonel Jacob Camac into the Deccan in 1774 "to gain intelligence con- 
cerning the Mahratta powers" and whose measured routes were used 
by James Rennell in his 1782 map of India." Again, Francis Wilford 
compiled "a large manuscript map of the Punjab . . . from the route and 
compass surveys of a native, Mirza Mogul Beg, expressly instructed by 
himself and employed from 1786 to 1796, in travelling and collecting 
materials to illustrate an account of Alexander the Great's progress." l2 

Throughout the period of British hegemony in India, the only Indians 
to be fully accredited as field surveyors were the pandits, as they came 
to be known, who were sent into reclusive Tibet between 1865 and 1885 
(see chapter 9). 

Information provided by individual informants was subjected to test- 
ing and corroboration whenever possible. Rennell used a map of Guje- 
rat whch "a Bramin of uncommon genius and knowledge, named Sa- 
danund" made at the behest of Charles Malet, the British resident at 
Pune, and although it had "the appearance of greater accuracy in the 
outline" than existing information, Rennell still needed to compare 
it with the A'in-i Akbari (1598), the great geographical description of 
the Mughal Empire, to "discriminate" the map's "valuable parts." l3 In 
Nepal, Buchanan supplemented his own limited observations with a 
great deal of information from a variety of Nepalese and Indian mer- 
chants, nobles, diplomats, and Buddhst priests. But this information 
was, whenever possible, balanced by the reports of other Company of- 
ficials, especially William Kirkpatrick's earlier account of Nepal and the 
papers, views, and maps of Charles Crawford, who commanded the 
embassy's escort. For example, the three maps which Indians drew for 
Buchanan were, 

as might be expected, very rude, and differ in several points; but 
they coincide in a great many more, so as to give considerable 
authority to their general structure; and, by a careful examination 
of the whole, many differences, apparently considerable, may be 
reconciled. The general authority of the whole is confirmed by our 
maps, as far as they go, and by the intelligence which Colonel Craw- 
ford obtained in Nepal.l4 

Subsequently, when engaged in his statistical survey of Bengal, Buch- 
anan rejected some information because the informant "was a stupid 
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fellow, and no other person [had] heard of such a tradition." Marika 
Vicziany has noted that Buchanan generally rejected "spectacular sto- 
ries'' as so much "oriental nonsense." l5 

Most often, however, the British simply subsumed Indian informants 
within factual statements. Indians appear either in a depersonalized, 
generic form ("A man who had two ploughs would keep 40 oxen . . .") 
or in aggregate ("On examining the people of the town on this sub- 
ject . . .").l6 This representation of Indian informants derived from the 
preferred form of questioning Indians en masse so that their evidence 
might be immediately tested and corroborated, playing off their inter- 
nal divisions. A detailed description of the manner in which surveyors 
interacted with local officials is provided by an account of Lieutenant 
Thomas Arthur's daily activities written by his harkara (messenger, fac- 
totum, agent, or spy) to the diwan (chief minister) of Mysore: 

Dassiah Hircarrah (after paying his personal compliments to   IS 
excellency) says, I according to my orders am present with Mr. 
Arthur on the survey, this gentleman arrived at Tonnore on a sur- 
vey of that district, and placing his glass (durben) on the hill there, 
wrote down by the information of Lingapah Sheristadar, the sur- 
rounding hills, tanks, villages & pagodas, from whence he went by 
Herrode in Astagram Talook to Seringapatarn where he remained 
two days, after which he went to Herrode hill where he noted 
every thing around & remained at Herrode that night, next day tak- 
ing Lingapah Tonnore Sheristadar and Astagram Hobly Shambog 
along with him he surveyed the boundary between these two dis- 
tricts by Begunhilly, Chindre, & Wudderhilly and halted at Jaget- 
mullunhilly from whence he discharges the Astagram Shambog 
next morning early, taking the Tomore Sheristadar with h m ,  he 
ascended Bibi hill where he noted down every thing and then sur- 
veyed the boundary between Tannore and Bukenkera by the vil- 
lages, Mudenhilly, Bopenhilly, Chukurly, Morsenlully, Cangown- 
hilly, Manchunhilly to Rendikura, next day he went by Bellikury, 
Chillungeery & Nellunhilly to a hill at the latter place where having 
made his observations and was descending two bears came before 
him of which he killed one and brought it on peoples shoulders to 
Marphilly ('h mile distant) where he remained for the night, and 
next day went to Mailcottah. Where he will go next I do not know 
but will hereafter write. Having made all this known, I wait for 
further orders." 

The system did not necessarily function well: one of Arthur's colleagues 
on the Mysore survey once had to "linger out the day in painful sus- 
pense under the shade of an adjoining tree" until the local officials 
joined hm.lR 

Buchanan's daily practice was to tour a district, accompanied by the 
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"leading people of the neighbourhood, whom he questioned on the 
various points enumerated in his instructions." l9 In another instance, 
Alexander Read turned to local informants to construct a desperately 
needed map of the Baramahal (Salem) after its cession from Mysore to 
the Company in 1792. All of the details and distances for each district 
"were ascertained by careful inquiries of seldom less than an hundred 
of the inhabitants," who were all village heads or "other people of local 
knowledge." 20 The practice of touring a district accompanied by local 
officials was not unique to an Indian setting-the British followed it in 
Ireland, too-and seems to have been standard practice for most sur- 
veys in whch labor was limited or local information was required. 

Read's mapmaking raises another point: the British needed to define 
local itinerary measures so as to be able to adapt distances derived from 
Indian sources to statute miles. In Read's case, all of the distances he was 
furnished with were in "gurries," with one gurry being "the distance a 
man is supposed to travel commonly, in that space of time, which is the 
Hindoo hour and [which] contains 24 minutes." He accordingly took 
one gurry to be one and one-half miles.21 In the eighteenth-century, 
when most of the European maps of India were derived as much from 
Indian itineraries as from actual measurements by Europeans, the de- 
termination of conversion factors was particularly acute. Remell, in 
preparing h s  1782 map of India, compared his own information with 
that recorded by Jean Baptiste Tavernier in the seventeenth century 
and with that used by the premier French geographer, Jean Baptiste 
d1Anville, for his Carte de l'lnde (1752). Reme11 was especially con- 
cerned with the variation in the length of the coss, the customary itin- 
erary measure of the northern plains, and included a bar-scale in coss 
on his maps; the mean coss was about two miles in length.22 Rennell's 
conclusions with respect to the length of the coss were applicable only 
to the northern provinces; in the south, the local measures were still 
open to interpretation in 1800, so that Colin Mackenzie instructed his 
assistants on the Mysore survey to record "distances in coss or other 
Indian measures along the road to compare with the measured road 
distances, so as to form a conversion factor from Indian to British mea- 
sures" (see table 2.1, item 4). 

The process by which the British accepted and incorporated infor- 
mation from Indian sources was not as simple as using data of higher 
quality to correct data of lesser quality. The opinion of one informant 
might have been preferred to that of another, simply because of each 
individual's reputation. But in a situation in which all sources of infor- 
mation were of equal repute (whether high or low) and all were subject 
to unquantifiable errors, the British relied on the standard Enlighten- 
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ment assumption that all observations contained a kernel of truth. That 
kernel might then be exposed by a process of comparing the various 
sources with each other, as Buchanan did the three Indian maps of 
Nepal. He found that the three differed "in several points," but they 
were in agreement on "a great many more" so that "by a careful exami- 
nation," many of the apparently significant differences "may be recon- 
ciled.OZ3 Sirmlarly, Mackenzie began to collect as much information as 
he could about the Deccan plateau when he was appointed in 1792 to 
be the engineer and surveyor for the army detachment stationed at 
Hyderabad. This information included information from the "conduc- 
tors on the great roads," whose information concerning the distances 
and directions might not have possessed "geometrical accuracy" and 
was "frequently found obscure and apparently contradictory," yet by 
"discriminating and selecting, and reconciling these seeming inconsis- 
tencies," Mackenzie "obviated these inconveniences, and rendered the 
information of real use."24 

In their construction of their geographical archive, the Company's of- 
ficers consciously relied on "reason" to extend their powers of obser- 
vation. Their doing so indicates the degree to whch observation and 
compilation were interwoven. Empiricist delusions would have it that 
the two were separate processes, that the geographer's narrative and his 
systematic account were distinct. But there can be no such phenomenon 
as "pure narrative." The rhetoric of observation is made flexible and all- 
encompassing by the same reason responsible for the construction of 
knowledge archives. From the time when the geographer put pen to 
paper to record his day's observations, even before the editing and re- 
arranging of the text for submission to the government and for eventual 
publication, each narrative was already a generalized and reasoned 
account. 

Astronomical Observations and Their Correction 

The key to the construction of the East India Company's geographical 
archive in the eighteenth century, and for much of the early nineteenth 
century was the determination of locations. If a place's latitude and lon- 
gitude could be observed, then it could be positioned properly on the 
map. The use of instruments to measure the positions of the planets and 
the fixed stars and so derive geographical locations exemplified the per- 
iod's empiricism in that it entailed the observation of a quite abstract 
phenomenon to derive concrete, quantified facts. In India, a significant 
number of the papers published before 1800 in the Asiatic Researches 
comprised short lists by several astronomers, mostly amateurs using 
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their own instruments, of astronomical observations in the northern 
plains and of the resultant positions.25 After the turn of the century, 
these lists were increasingly supplanted by more comprehensive tables 
in gazetteers and special pamphlets; nonetheless, astronomical obser- 
vations remained a significant element of most geographical narratives 
and  exploration^.^^ The astronomical determination of geographcal po- 
sitions was a fundamental aspect of the East India Company's territorial 
expansion in India. 

Determination of geographical latitude was straightforward. Lati- 
tude could be determined easily by simply measuring the angular ele- 
vation ("altitude") of Polaris above the horizon. However, Polaris is not 
situated precisely at the north celestial pole so that this method is rather 
crude. More precise methods used in the eighteenth century included 
the observation of the sun's altitude at noon or of the altitudes of a series 
of stars over several nights. Simple calculations then gave latitude with 
respect to the fixed celestial pole. In contrast, longitude measurements 
were hghly uncertain. There is no longitudinal equivalent to the celes- 
tial pole for providing an unambiguous zero longitude; the definition 
of the meridian of zero longitude is strictly arbitrary. To determine lon- 
gitude, the surveyor had to measure the difference in longitude be- 
tween his location and a place which convention decreed had longitude 
zero. Unfortunately, in the eighteenth century, the methods of observ- 
ing longitudinal differences were known to contain many errors. 

The basic principle behind the observation of longitudinal differences 
was the conceptual equivalence of longitude and time. The full equato- 
rial circle of 360 degrees of longitude is equivalent to a temporal varia- 
tion of twenty-four hours; fifteen degrees are equivalent to one hour of 
time. If it were determined that the local times of two places differed by 
one hour, for example, then their longitudinal separation would be fif- 
teen degrees. But how to relate one local time to another? One simple 
solution, first advanced by Gemma Frisius in 1530, was for the explorer 
or geographer to take along a timepiece set to the local time of his home 
base. Local time can be ascertained in the field by observing either the 
sun or stars, when visible; comparison of this with the clock would give 
the field location's longitude with respect to the home base. The tech- 
nique could not be implemented because, until the late 1 7 0 0 ~ ~  clocks 
were just too unwieldy and too inaccurate. In particular, their rates 
were uneven. The overall trend of a clock might be to slow down, but 
their speed varied cyclically (and the cyclical variation would also 
slowly alter . . . ). Another method was needed. 

Difference in local times could be determined by noting the time at 
which the same event is witnessed at two locations. Lunar eclipses had 
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been used for this purpose even in classical antiquity, but they were 
too rare for practical use. In 1610, Galileo Galilei proposed the first 
workable solution. The moons (satellites) of Jupiter that he had discov- 
ered moved in a predictable manner. Astronomers could therefore con- 
struct tables of the times when each of the four moons would pass be- 
hind (immerse), or pass out from behind (emerse), the body of the 
planet. Each table (ephemeris), of course, would be expressed in the 
precise local time of the astronomer's observatory. In the field, a sur- 
veyor might note the local time at which he observed an eclipse; a 
simple comparison with an ephemeris would give the difference in 10- 
cal time and so longitude. By the middle of the eighteenth century, the 
royal observatories at Paris and Greenwich were regularly publishing 
tables of the predicted eclipses of Jupiter's satellites. Armed with these, 
the surveyor could define longtudes east or west of those observato- 
ries. This method was the preferred technique during the later eigh- 
teenth century. Nonetheless, it was recognized as imperfect. It was 
difficult to determine the precise moment of eclipse; powerful, and 
therefore expensive, telescopes were needed to see Jupiter's moons; 
and, the ephemerides were known to contain unquantifiable and un- 
correctable errors.27 

New techniques for observing longitude were developed in the 1700s 
to meet the needs of marine navigation. Even were it possible to observe 
Jupiter's moons from the deck of a heaving ship, their eclipses occurred 
too infrequently for shipboard navigation. Nevil Maskelyne, the as- 
tronomer royal, adapted Tobias Mayer's 1754 lunar tables so that the 
angular parallax in the moon's position as seen from Greenwich and 
from a ship would give the longitudinal difference. Lunar observations 
were made on land by the British in India, but they were held to be less 
accurate than the observation of Jupiter's moons.2R The second new ma- 
rine technique was John Harrison's perfection in 1760 of a chronometer 
that would keep good time for very long periods; the navigator could 
then take local Greenwich time with him and calculate longitude when- 
ever he could see the sun or stars to define his local time. Chronometers, 
however, were still too delicate to withstand the constant shaking of 
land travel and were too expensive for land surveying. The terrestrial 
determination of longitude continued to be made primarily by obser- 
vations of Jupiter's satellites well into the nineteenth century.29 

The uncertainties of measuring longitude by Jupiter's satellites meant 
that, even when undertaken by one individual, the observations were 
guaranteed to produce a wide range of results. For example, Captain 
James Horsburgh made sixteen observations of Jupiter's moons over 
three months in 1803 to determine the longitude of Bombay's esplanade 
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with respect to Greenwich (table 3.1). The resultant time differences 
varied by 2m11.5" representing a variation in longitude of thirty-three 
minutes of arc, or thirty-six miles (57.6 km) at Bombay's latitude. Hors- 
burgh had no means to decide on the relative correctness of the differ- 
ent results, so to arrive at a final figure he simply took the mean of all 
sixteen observations: 72°57'14.30 

The surveyor or traveler rarely had the leisure to make many obser- 
vations. Restricted to Kathrnandu for twelve months in 1802-3, Charles 
Crawford was able to make 180 observations for that town's longitude, 
but this was truly an e~ception.~'  Eclipses of Jupiter's satellites were suf- 
ficiently infrequent and surveyors traveled too much ever to see more 
than one eclipse at the same location. Thomas Arthur described a typi- 
cal longitude observation he had made in Travancore in 1810: 

It was not till very lately that we had it in our power to determine 
the Longitude by an observation of Jupiter's satellites. Having at 
length procured a watch that counted seconds, we observed the 
emersion of his [first] satellite on January 15th 1810, and from 
thence deduced the Longitude of Bawaddy Kottah to be 76'13'13" 
[east of Greenwich] from a single ob~ervat ion .~~ 

Not surprisingly, and considering the uncertainties involved, prefer- 
ence was always given to observations for latitude over those for 
longitude. 

There was one location for which British astronomers did establish a 
very long run of observations for longitude: the Company's Observa- 
tory at Madras, which was founded in 1789. One of the tasks of the 
observatory was to make regular observations of the eclipses of Jupi- 
ter's satellites. In 1822, the Company's astronomer, John Goldingham, 
sought to reconcile over thirty years of observations in a manner which 
illustrates nicely the convolutions entailed in the systematic combina- 
tion and reconciliation of data. Like Horsburgh, Crawford, and others, 
Goldingham used a simple arithmetic mean to define longitudes from 
small sets of astronomical and chronometric observations." In contrast, 
the sheer wealth of observations for the observatory's longitude al- 
lowed Goldingham to combine the data in a seemingly more sophisti- 
cated manner that took their quality into account. 

Goldingham had five distinct series of observations, made at various 
times and with instruments of varying quality. He trusted the more re- 
cent observations and weighted them accordingly. The fifth and most 
reputable series of observations contributed fully one-half of the final 
value; the other half was contributed by the third and fourth series plus 



Table 3.1 James Horsbur~h's Determination of the Longitude of Bombav, 1803 

Observed Time of Eclipse of Corresponding Greenwich Longitude w.r.t. 
one of Jupiter's moons Time (Delambre's Tables) Time Difference Greenwich 

h m S h m S h m S 
0 , 

Jan 14 31 
16 24 

Feb 10 52 
12 46 
10 23 
12 57 
16 33 
11 02 
15 31 

Mar 18 5 
15 20 
9 47 

*pr 7 3 
11 41 
8 4 

11 52 

+ maximum 
minimum 
range 

4 5 1 
4 51 
4 51 
4 51 
4 51 
4 51 
4 51 
4 51 
4 51 
4 51 
4 53 
4 52 
4 52 
4 52 
4 51 
4 51 

+ mean 

Source: James Horsburgh to Nevil Maskelyne, 31 May 1804, CUL RGO 4/187/37. 
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Table 3.2 John Goldingham's Weighting of Longitude Observations (1787- 1816) 
for Madras 

Series 
Contribution 

Mean to Final Value 

(a) 1787-1801 
(b) 1794-1801 better telescope 

(C) mean of (a) and (b) 
(d) 1801-2 same as (b) 
(e) 1802-15 new telescope, 

same quality 

(f) mean of (c), (d), and (e) 
(g) 1787-1816 simultaneous 

observations 
(Madras & Greenwich) 

(h) mean of (f) and (g) 

Final Figure 
Unweighted Mean (20% each) 

Difference o"o '~I~A" 
or 0.4 

5h21m8s.42 two contribute 16%% 
5h21m6s.35 SO 8% each 

5h21 "7'.38* three together 
5h21m7s.72 contribute 50% 
5h21m5b.24 SO 16%% each 

5h21m6s.78 50% each 
5h21m11s.97 

miles, at latitude of Madras 

*The printed figure for this value is 5h 21 m 7s.77, a typographic error. 
Source: John Goldingham, "Of the Geographical Situation of the Three Presidencies, 

Calcutta, Madras, and Bombay, in the East Indies," Philosophical Transactions of the Royal 
Society 112 (1822): 423. 

the mean of the two oldest series (table 3.2). His result for the observa- 
tory's longitude was 80°17'21" east of Greenwich, or 22" (0.4 miles; 0.6 
km) further east than if he had taken a simple mean of all five series. 
He followed a similar procedure for the observatory's latitude. Gol- 
dingham then compared the computed longitude with the observato- 
ry's longitude as derived from eight hundred lunar observations made 
between 1787 and 1792 by the observatory's founder, William Petrie. 
He found the lunar observations gave a value 2'55.5" further east than 
that calculated. On the assumption that the method of lunar observa- 
tions was a poorer technique than that of the eclipses of Jupiter's satel- 
lites, Goldingham took that difference-without justification-to be 
standard for all lunar observations in India. Accordingly, to calculate 
Bombay's longitude he took the mean of the results of the 340 lunar 
observations he had observed in 1791 on his way out to Madras, less 
the nearly 3'; his own thirty observations of Jupiter's satellites at Bom- 
bay; and, his chronometer readings between Bombay and Madras. The 
result was 72'53'49" east of Greenwich (cf. table 3.1).+' 

Given all of these difficulties and uncertainties, it should be no sur- 
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prise that there were few places in the 1700s whose positions were de- 
termined by actual measurement. The situation was quite acute in the 
middle of the century, even in Europe. In his mappa critica Germaniae of 
1753, Mayer had located two hundred towns, but latitudes had been 
observed for only thirty-three of these and longitudes for none.35 By 
1800, the situation had improved substantially, in large part because of 
the availability of astronomical tables and less expensive instruments, 
but the density of fixed places was still low. The places in between- 
which is to say the majority of places fitted into the geographical archi- 
ve's graticule of latitude and longitude-were located not by observa- 
tion but by estimation and calculation. 

If the great-circle distance and direction, with respect to true north, 
between two places was known, then it was a simple matter of spherical 
trigonometry to calculate the difference of latitude and longitude be- 
tween them. These calculations required the earth to be treated as a 
sphere: even though Isaac Newton had demonstrated in 1687 that the 
earth is actually a spheroid flattened at the poles, it was not until Car1 
Friedrich Gauss published his geometry of curved surfaces in 1827 that 
geodesists had the means of calculating distances across a spheroidal 
surface. The more fundamental issue, however, was how to deter- 
mine those distances and directions in the first place. Traditionally, 
mapmakers were experts in interpreting travelers' accounts to elicit 
those data for the construction of small-scale maps, such as those il- 
lustrated in chapter l. The construction of medium-scale maps, how- 
ever, required much more information gathered in the form of sur- 
veyed routes. 

The Route Survey 

Geographcal investigations are characterized by the intent to relate all 
observations to the larger geographical archive. The British traveler, 
when armed with suitable instruments, was able to situate lus dis- 
tanced, privileged, and disciplined observations according to their 
geographical relationships. Just as the traveling artist used a camera oh- 
scura or Claude Glass, so too the geographer carried at least a compass 
for directions, a timepiece for estimating distances, and-if he was 
wealthy-perhaps also a sextant or octant for astronomical determina- 
tions of location. So armed, the geographer could observe and record 
the abstract quantities of location as he passed through the land. He 
could survey. The precision of measurement varied with the traveler's 
purpose. A fast reconnaissance survey a rue (that is, without instru- 
ments) might at best include times of travel; a detailed and more labo- 
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rious cartographic survey would include as much information as pos- 
sible. Yet even the simplest travel and geographical narratives included 
observations of the distances and directions traveled: the examination 
of the land became its own object of study. 

In its most simple form, the spatial observations of travel com- 
prised the recording of estimated distances and directions between 
each night's camp. More formally, and of more interest here, the obser- 
vations took the form of the "route survey," the ubiquitous form of sur- 
vey in all of Britain's colonial possessions in the eighteenth century. 
The benefit of the route survey for cartographic purposes was that it 
was undeniably fast; hence, it remained the basic technique for recon- 
naissance surveys well into the twentieth century. The route surveyor 
covered long distances with relative ease. In the vast, flat northern 
plains of India, route surveys were frequently likened to the maritime 
technique of "dead [deductive] reckoning," in which a ship's position 
is defined from its direction of sail and the estimation of distances 
traveled. 

Technically termed a "traverse," a route survey involves the mea- 
surement of the distance and direction of each leg of the route traveled. 
The simplest and most common instances of the route survey measured 
directions with a compass and distances either with a perambulator, a 
wheel with a counter attached to record the number of revolutions, or 
by time-of-travel, with an assumed speed. In the northern plains, route 
surveys were as often made of rivers as they were of roads. Prominent 
objects off the course of march were fixed by taking a bearing and esti- 
mating the distance to each or, more usually, by taking two or more 
bearings to each from different points along the march. 

The immediate product of t h s  examination was a journal containing 
the observations recorded. The preferred form was a table of four col- 
umns: the middle two columns were for the direction and distance of 
each segment; the outer columns were for recording observations to ob- 
jects to either side of the direction of travel. The journal subsequently 
allowed the draftsman to retrace graphically the surveyor's route, pro- 
ducing long and t h n  images (figure 3.2). The surveyor's observations 
of bearing and distance were drawn in the same order as that in which 
they were recorded: the first direction of travel, the first distance; the 
next direction, the next distance; and so on. To fix the objects observed 
away from the line of travel, the draftsman needed only to draw lines 

Figure 3.2 (opposite) Alexander Boileau, [Survey of a Route from Putpurgunj (Delhi) to 
Allyghur], 1829, 1 : 126,720,3 sheets. Ink and watercolor. 

Note the variable orientation of each sheet of paper to accommodate the road. (By per- 
mission of The British Library, IOR X/13@/1-3.) 
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corresponding to the observer's line of sight; the object is located at their 
intersection. In no other way can use be made of the surveyor's journal. 
Both the route survey and the resultant map are linear in nature: both 
reveal a regular unfolding of a narrow band of landscape. The graphc 
image recapitulates the linearity of geographical observation. 

Contemporary surveyors and geographers fully appreciated the sev- 
eral sources of measurement error inherent to any route survey. One 
surveyor described an error of "five miles in an hundred" as being "not 
impossible." 36 The instruments used were imprecise. Partly to place h s  
own surveys in a better light, Colonel Robert Kelly suggested in 1784 
that the typical route surveyor carried just "a pocket compass and 
watch," so that "he is allowed to be very accurate in his observations" 
if "he guesses within half a point of the bearing, and half a mile of the 
distance, of one village or encampment from another."37 The increase 
in precision of larger compasses meant that the effects of local varia- 
tions in the earth's magnetic field became sensible, thereby introducing 
another level of subtle error. Also, compasses measured direction with 
respect to magnetic north and needed to be corrected for true north if 
that was required. 

Conversion from travel-time to distance was inherently subjective, a 
problem that was not really alleviated by the increased employment of 
perambulators after 1804 (see chapter 4). A perambulator will always 
give a reading well over the "true" (direct) distance. There will be a 
number of twists and turns subsumed under each straight segment. The 
measured distance is not the required "horizontal" distance as it in- 
cludes all of the hills and vales the surveyor labored up or coasted 
down." The largest source of error was that the perambulator operator 
could not keep a straight line as he traveled but would naturally avoid 
potholes, mudpatches, and other obstacles. 

But how could the surveyors, or the cartographers who used the sur- 
vey journals, correct for these errors? There were no means to predict 
the effects of each source of error, so rather arbitrary corrections were 
the rule. In order to define the "true" distance, cartographers reduced 
the overall lengths of route surveys by between one-tenth and one- 
seventh, according to their personal preferences and the character of the 
terrain over which the survey passed." If some extra information were 
known, however, then some external correction might be applied. If the 
survey started and ended at the same location, or if the latitude and 
longitude of both termini were known, then the survey could be plotted 
out and the graphic line of the survey could be adjusted until it closed 
upon itself or terminated at the proper l~cation.~" 

The restriction of the analysis of route surveys to quantifiable errors 
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and the application of quantifiable corrections was integral to survey- 
ing's empiricism. Each survey can approach true knowledge of the 
world as the observational errors are steadily reduced toward zero. No 
surveyor in the period around 1800, except perhaps the crassest, ever 
considered it possible to reduce the errors actually to zero, but it was 
an ideal of perfection to be actively pursued. Stressing the survey as 
comprising observation and measurement served both to underline the 
image of the survey as replicating the road's geometry and to turn at- 
tention away from the manner in which each survey defined the roads 
through their measurement. As noted, the essential idea of the route 
survey is that the surveyor breaks down the path of travel into specific, 
clearly distinct, straight segments. But roads rarely take sharp turns, 
unless forced to do so by the terrain, and in the premetal era they 
sprawled out to either side as travelers sought firm footing around 
potholes and quagmires. The surveyor was ever moving forward, un- 
able to return and retrace his steps, so that the principal points along 
the road are defined not by some clear idea of the overall shape of the 
road but by the surveyors' perceptions of the form of the road as seen 
in situ. 

That is, each segment will come to an end, and the next segrnent will 
start, only when the surveyor's sense of direction and his experiential 
sense of place tell him that the road has changed. On a road through 
the plains, the segment might end at a subtle rise in the road where, 
with a hint of the suddenly revealed Picturesque vista, the surveyor 
realizes that he can see further than he could just bef~rehand.~' Some 
landmark by the road-a temple, tower, or bridge-might draw the 
surveyor's attention, causing him to pause and to stop the current seg- 
ment. The military surveyor especially was on the lookout for items of 
specific interest, such as possible campgrounds, impediments to artil- 
lery trains, river fords, and so on, each of which might establish a bend 
in the road. In a cursory survey, the surveyor might d e h e  each seg- 
ment as one day's travel, the distance between halts on an Infantry 
march, or that between two villages. Or the surveyor might lose sight 
of the starting point of his current segrnent, or he might simply feel at 
some point along a wide curve that the general trend of the road had 
sufficiently changed, and so mark off a new segment. 

This first instance of the conceptual gap between the surveyor and 
the surveyed world, between the geographic observer and the observed 
landscape, might appear to be a rather minor example. Nonetheless, it 
points to the core of the epistemological dilemma of modem mapping: 
no matter how accurately and precisely the world's structure is mea- 
sured, that structure is created through the surveyor's and geographer's 
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experiential perception. This perception is initially personal. Whether 
we consider the lone surveyor assiduously recording his own observa- 
tions of a route traveled or the astronomically minded official taking 
"shots" of the stars, the sun, or the moon for the purposes of defining 
geographic location, the geographic observer functioned alone and di- 
vorced from other observers. Their results, however, were amalgam- 
ated into the broader geographical archive through communal acts of 
cognition. 

Systematics and Cartographic Compilation 

The field surveyor's technique of first establishing a framework for ob- 
servation and then handling the particular details of the terrain was 
central to all scales of mapping. It is the system behind the eighteenth 
century's organized surveys of extensive regions. The method required 
the measurement of many interlocking route surveys controlled by a 
few astronomical observations. Writing in 1827 about Charles Rey- 
nolds's surveys in western India in the 1780s, John Jopp described the 
system as follows: 

In the preparation of [maps], the plan adopted seems to have been 
to assume as correct the position of some town as Baroche or 
Baroda where the routes of two or more of [Reynolds's] assis- 
tants commenced, and from this point to protract the routes that 
had been surveyed from it; other assistants were detached to con- 
nect the extremities of these routes or to cross them in particular 
 direction^.^^ 

It is significant that JoppS description of Reynolds's methodology con- 
fused the graphic construction of maps with surveys. The map is made 
from existing material, gaps are defined, and new surveys undertaken 
to fill in those gaps. This is the process to which the botanist Albrecht 
von Haller referred when he likened systematic investigation to map- 
making. The potential of the individual survey cannot be fulfilled until 
it is brought into the larger cartographical framework of the general 
map; observed data are not complete until they are reconstituted within 
the archive of knowledge. 

The key to the reconstitution of geographical knowledge within the 
cartographic archive was the single "language of maps," which allowed 
all data to be matched, compared, and compiled together. In 1839, Wil- 
liam Morison referred to the map's symbology and conventional design 
as comprising a "language," in the same sense that "map language" 
is used by present-day cartographers as shorthand for cartography's 
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complex semiotic codes.43 But in the earlier period, "map languageu 
was more readily understood as the means whereby cartographic data 
could be related to each other. That is, the language of maps compre- 
hended the mathematical framework of latitude and longitude to which 
all observations could be fitted. The first step in map construction was 
to lay out the graticule of meridians and parallels; onto this were then 
plotted the relatively few places whose locations were well known, and 
then all other data were fitted in between. (An intriguing reversal of 
this system was presented ca. 1800 by an emigre French noble in Ger- 
many, Joseph de Maimeux, who created tables for a uniform script, in 
which each word was located by coordinates, specifically analogous to 
latitude and longtude, each table constituting a "topographic map of 
the domain of thought."44) 

The projection graticule on a smooth sheet of paper is the carto- 
graphic equivalent of the table in a herbarium on whch plants can be 
arranged and rearranged in conceptual knowledge spaces. W i t h  the 
map's framework, all data are represented in a uniform manner, re- 
gardless of the various sources and thus variable quality of the mfor- 
mation. It was the map's graticule which promoted all data to one level 
of quality, allowing otherwise different data to be equated. Such a sys- 
tem enabled cartographers to be very pragmatic and to use any and all 
available sources to construct their maps with complete justification. 
Thus, Colonel Gentil, French representative at the court of Awadh in 
the 1760s, thought it would be possible to use the astronomical calcu- 
lations of Brahmins in each village to define their latitudes and longi- 
tudes "and so construct a correct map of India for military and political 
purposes." 45 Such a project would require, of course, the conversion of 
Brahminical longitudes to European longitudes. It was to encourage 
such conversions that Dr. William Hunter determined the location of 
Ujjain in the 1790s: "it is considered as the first meridian by the Hindu 
geographers and astronomers, so that its longitude from our Europea~l 
observatories is an object of some curiosity." That is, given a translation 
factor between the two astronomical systems, each might be reduced to 
the same "language" and the Indian knowledge thereby incorporated 
into the British archive where it might be tested and c~rroborated.~ 

The processes of compilation, of reconciling different geographical 
sources and combining various surveys, had achieved the status of a 
high art by the middle of the eighteenth century. It exemplified the 
more general geographical process of corroborating and combining ob- 
servations to provide analyses and more coherent and organized re- 
gional descriptions. Anne Godlewska provides a very thorough analy- 
sis of cartographic compilation during this period in her study of the 
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Carte topographique de l'Z$ypte (Paris, 1825)' a forty-seven sheet atlas at 
1 : 100,000 constructed from various materials created during the French 
occupation of Egypt from 1798 to 1801. A rather sparse framework of 
astronomically defined locations and a tlun triangulation along the Nile 
brought together plane table surveys of the river and its distributaries, 
rapid reconnaissance surveys in desert areas, and data derived from 
older maps and historical materials. Indigenous sources were vital to 
the entire survey but were barely mentioned by the surveyors in Egypt 
or the geographers in Paris and were subordinated beneath a visual and 
graphic rhetoric of cartographic knowledge. The authority of the Carte 
was thus derived not from having been based on rigorously surveyed 
information but from being combined into a single cartographic archive 
along regular sheetlines and with a uniform and standardized design.47 

Cartographers of high repute published memoirs to accompany their 
larger and more original maps, laying out in minute detail the many 
sources and the manner of their reconciliation. Indeed, a map's accom- 
paniment by a memoir was a sign of the cartographer's pretension that 
the map ought to be considered as a cartographic landmark. Through 
his memoir, a cartographer assured his public that a map was based on 
the best available sources and he displayed his own conscientiousness 
and intellectual virtuosity. 

James Rennell provides a good example of the logical strategies em- 
ployed by cartographers to compile their maps. In November 1776, 
when his health had been failing for some time, he applied to the 
governor general, Warren Hastings, for a pension to allow him to un- 
dertake an ambitious scheme upon his retirement to Britain: 

It is well known that there are deposited in the India House a va- 
riety of Maps, Charts, Views of Lands, Sea Journals, and other 
Geographical and Hydrographical Information of various kinds; 
all (or most) of which, according to the present System, appear to 
be laid by to perish. Amongst this vast Collection of Materials 
much useful Matter might undoubtedly be extracted, was there a 
proper Person appointed to examine it: whilst in its present con- 
fused (I might say chaotic) State, the Good and Bad are blended 
together and the whole rendered useless either for want of criteria 
to distinguish their Value, or of Arrangement to convey an Idea of 
C ~ n n e c t i o n . ~ ~  

Rennell, of course, would be that "proper person." He would undertake 
the examination and arrangement of the worthwhile materials, and if the 
Court of Directors permitted he would also publish the results as a 
"General Map of all Hindoostan." Rennell had already distinguished 
himself as the first surveyor general of Bengal (1767-77), in which ca- 
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pacity he had undertaken a survey of the entire province, for which the 
court granted him an annual pension of E400 and free access to its geo- 
graphic materials. On his return to London in February 1778, Reme11 
first worked up his survey materials for publication as A Bengal Atlas 
(1780,1781) before starting on the general map in early 1781. 

Rennell should not, perhaps, have engaged in this project just when 
the expansion of the Company's territorial and military affairs pro- 
duced a wealth of new data which required continual updates to his 
maps. The result was a complex and confusing publication history 
which needs clarification. Rennell constructed his first map, entitled 
simply Hindoostan (see figure 1.4) and published in December 1782, on 
two sheets at the relatively small scale of one inch to an equatorial de- 
gree (1 : 4,377,600). He chose the small scale because he was convinced 
that "the idea of connection and relative position are best preserved, 
when the matter lies within a moderate compass." Even so, the small 
size of the map meant that he would have to omit data. Rennell pre- 
dicted that "I shall incur some censure" because "many people who 
peruse maps" naively expect to find both "a large extent of the coun- 
try, and all the minute particular[s] of it, on the same map." To accom- 
pany the map, Rennell published the first Memoir of a Map of Hindoostan 
early in 1783. A second state of the Memoir was issued with an appen- 
dix formed by a reprint of Rennell's 1781 paper on the Ganges and 
Brahmaputra rivers. Tlus appendix was properly incorporated into the 
Memoirk second edition, published in 1785. The second edition of the 
Memoir should not be taken as indicating a second edition of the map. 
Rather, Rennell represented his new information on separate maps 
tipped into the memoir itself; the 1785 edition of the map appears to 
have been only a re~r in t .~ '  

Rennellls moderation fell before the onslaught of new mformation. 
By 1788 he had overcome his concern that there might not be a sufficient 
commercial market for a new map so soon after the first and so pub- 
lished his second map, in four sheets, at the larger scale of one and one- 
half inches to an equatorial degree (1 : 2,918,400): A New Map ofHindoos- 
tan. He also published a second Menloir of a Map of Hindoostan, an 
entirely new work but distinguished from the first memoir only in its 
subtitle. Rennell published second editions, with new information, of 
both the map and the memoir in 1792. A large batch of new data for 
southern India, produced by the 1790-92 war with Mysore, reached 
London in 1793. Rennell could have incorporated the new data into a 
new map of India at an even larger scale, but doing so would make the 
gaps in coverage for central and western India even more prominent. 
He therefore published a separate map of the peninsula, with a memoir 
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appended to some copies of a third, repaginated edition of the memoir 
(1 793) 

The purpose of the memoirs was to describe in minute detail all of 
the various sources used for the maps and the criteria by which they 
were accepted or rejected. Rennell laid out before his public the process 
whereby he took the good and omitted the bad, in order to produce 
order and system out of the prevailing confusion and chaos. As such, 
the memoirs are highly charged texts replete with the rhetoric of sci- 
ence, accuracy, exactness, and precision. Rennell made it quite clear just 
who was responsible for the work. "The whole construction," he wrote 
of the first map, 

is entirely new, as will appear at once by comparing it with any 
of the former maps, the most accurate of which makes the breadth 
of the hither India (or that included between the mouths of the Gan- 
ges and Indus) near two degrees and a quarter of longitude nar- 
rower than it appears in my map, at the same time that it makes the 
lower part of the Peninsula three quarters of a degree wider than 
mine does.51 

Rennell's sources included surveyed material and other odd observa- 
tions, information from Indians in a variety of formats, and any and all 
works on India that had been published in Europe, including Hellenis- 
tic geographes. He might have been dependent on many individuals 
for their geographical information, but only he brought all of those dis- 
parate sources together and welded them into a single, correct image. 
He was the map's author; he was the creator of its knowledge. 

Rennell's methodology was first to establish a framework of principal 
lines, comprising the coastline, in its new and correct proportions, and 
the main routes through the interior. He then inserted his other data 
into this fixed frame. Most of the content of his memoirs dealt with the 
sources for the principal framework, describing them, assessing their 
quality, and then reconciling them. With that in place, Rennell felt no 
need to worry about the finer nuances of the lesser details. The com- 
plexity of the technique can be illustrated with the section in which 
Rennell determined the longitude of Cape Comorin, the southernmost 
tip of the Indian mainland (schematically represented in figure 3.3). 

The best-known position in southern India was Madras, which had 
been the subject of several years' worth of observations. Just to the 
south, the French port of Pondicherry had also been the site of several 
astronomical observations for longitude. Rennell nonetheless checked 
these against its longitude as calculated from Madras through Thomas 
Barnard's 1767-74 survey of the Company's original land grant about 
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Dundes (chrono.) 7 

Figure 3.3 James Remeu's determination of the longitude of Cape Cornorin. This is an 
abstract diagram constructed on a square graticule and illustrates Remeu's mathematical 
procedures, as described in the text. Remeu himself did not draw any figure. See Rennell, 
Memoir of a Map of l-lindoostan; or the Mogul Empire (London, 1792,2d ed.), pp. 13 - 19. 

Fort St. George. From Pondicherry, Rennell used a variety of itiner- 
aries and manuscript maps to define the position of Negapatnam (Na- 
gappattinam). Those manuscript maps included one by Jean Baptiste 
d'hville, to which Reme11 was prepared to award precedence, had it 
differed from the rest, solely because of d'hville's reputation. The re- 
sult was that Negapatnam was "the southmost point, on the eastern 
side of the peninsula, whose position can be reckoned tolerably exact." 
From Negapatnam, Rermell followed two routes across the peninsula 
to "Poolytopu." The manuscript maps of Robert Kelly and John Call, 
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both respected military surveyors, together gave one distance across 
the peninsula; subtracting either one-eighth or one-ninth of the itiner- 
ary distance measured by John Pringle during the Carnatic wars gave 
Rennell two more direct distances. These three distances produced 
three different, but close, values for the longitude of Poolytopu. A 
French map in Alexander Dalrymple's collection placed Poolytopu 16' 
west of Cape Comorin; Rennell thus had three possible longitudes for 
the cape, of which he took the mean: 77O38'5" east of G r e e n w i ~ h . ~ ~  

But Rennell did not stop here-not when he had the means to pro- 
vide further checks. Dalrymple had chronometrically measured the 
longitudinal difference from the cape to the port of Anjenga, giving 
Rennell that town's longitude. There were also three other determina- 
tions of Anjenga's longitude made with respect to Bombay, one of Ren- 
nell's independently fixed locations. Rennell took the mean of all four 
longitude values and then reapplied Dalrymple's measured difference 
to get a final value for Cape Comorin's longitude: 77O32'30". Finally, 
Rennell worked his way back from the cape to Madras, applying small 
corrections to the positions of each town in-between so "that no distor- 
tion of the intermediate parts should take place." 53 

Rennell fits squarely into the genre of regional mapping and map 
compilation employed by Europeans throughout the eighteenth cen- 
tury, both in European countries and in their colonies. It was used ex- 
tensively by British military engineers in Scotland (1745-61), Quebec 
(1760 - 61), eastern North America (1 764 - 75), Florida (1 765 - 71), and 
Ireland (1778-90). Rennell himself followed the system in India for his 
survey of Bengal (1765-71), which, because it was published, is per- 
haps the most well-known British instance of this style of regional sur- 
~ e y . ~ ~  Thereafter, Rennell's example was followed by other surveyor- 
compilers: Reynolds, who constructed a map of India in 1809; Colin 
Mackenzie, who in 1796 constructed a large map of the Deccan from his 
route surveys; and John Hodgson, who conceived of his "Atlas of the 
North-West of India" (1823; figure 3.4) as an extension to R e ~ e l l ' s  Ben- 
gal Atlas. Rennell's example was followed in London by commercial 
cartographers, such as Aaron Arrowsmith, who after 1804 compiled 
several huge maps of India from a variety of surveys and other sources. 

Each of these maps might have constituted geographic panopti- 
cons-"segmented, immobile, frozen spacesu-created by the appli- 
cation of British discipline to the South Asian landscapes, but they 
were known to include too many uncertainties. The errors inherent to 
the route surveys were potentially too great. The density of geographi- 
cal information was uniformly low: this style of cartography had a 
very distinctive look, with sparse data strung out along the surveyors' 
routes, as in the southern portion of figure 3.4. And, despite its appeal 
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to Enlightenment sensibilities, the process of map compilation could 
seem rather forced and spurious to the cynical commentator. 

That was the thrust, for example, of an anonymous reviewer's cri- 
tique of the maps Rennell constructed for the published version of 
Frederick Hornemann's journal of his travels in the Sahara in 1797 and 
1798. The anonymous reviewer added emphasis to a quotation from 
the publication's preface to cast scorn on Rennell's techniques of map 
compilation: 

Major Rennell is an adept in this occult science: for he "hath cor- 
rected the map of Africa, with a learning and sagacity which hath 
converted conjecture into knowledge; and on experience of those who 
have explored parts of that great continent, given confidence to 
each future traveller who may visit its remotest regions."55 

At root, encyclopedic map compilation was known to be flawed. Even 
when based on substantial survey records, there was always the pos- 
sibility that some of the knowledge presented in the maps was still 
"conjecture." New surveys repeatedly pointed to the need to correct 
existing geographic data. Doubts about the maps of India were never 
expressed so baldly as in the last quotation, but they nonetheless un- 
derlay the acceptance of other technologies of regional surveying which 
promised the perfection of the cartographic archive through the execu- 
tion of large-scale maps of high detail and low error for all of India. The 
eighteenth-century style of survey steadily declined in use, until the 
"last deliberate peace-time survey to be based wholly on traverse and 
astronomical fixings" was made by Alexander Boileau of the country 
between Agra and Allahabad, in 1827 and 182RS6 

Topography and Triangulation 

Systematic regional surveys in the eighteenth century were derived in 
concept from the established methods of constructing small-scale maps, 
in the order of 1 : 1,000,000 and smaller. I have elsewhere referred to this 
process as the characteristic technology of the early modern "choro- 
graphc" (subsuming geographic) mode of cartographic practice. This 
was the mode of the intellectual geographer." As the power of Euro- 
pean states intensified in the eighteenth century, and as they increas- 
ingly sought to exert their control over their territories, those states 
sought to intensify the coverage and detail of their regional mapping. 
They continued to use the established methods of regional mapping but 
applied them at medium scales, in the order of 1 : 100,000 to 1 : 1,000,000. 
James Rennell, for example, surveyed Bengal at a scale of five miles to 
the inch, or 1 : 316,800. Unfortunately, the errors and inconsistencies in- 
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herent to astronomical observations and route surveys began to show 
at the larger scales. 

Perhaps the most significant drawback for those technologies was 
their cursory nature. They simply could not support the construction of 
highly detailed maps. The solution was to extend the techniques of the 
very large-scale mode of "topography" from the individual estate or 
village to much larger regions. The result was the apparent merging of 
the choregraphic and topographc modes: both were being used to map 
large regions at the same, medium scale. They were nonetheless seen as 
being different, for example, by John Hodgson, surveyor general of h- 
dia in the 1820s, who described the detailed surveyors of Bombay and 
Madras as mere "coasters" in comparison with the great "navigators" 
of the Gangetic Plains. Although Hodgson did not intend to judge the 
relative merits of the two styles of mapping, his successor in the 1830s 
did. George Everest repeatedly disparaged the cursory nature of route 
surveys in a rhetorical effort to promote his own very slow and careful 
"trigonometrical survey." 58 

The generic meaning of trigonometrical survey encompassed any sur- 
vey technique in which distances on the ground were surveyed indi- 
rectly. Those distances were calculated according to some trigonomet- 
rical relationship; thus the name. To construct a map, the surveyor first 
calculated the relative positions of locations and then plotted them, in 
contrast with the graphic construction of maps directly from the re- 
corded traverse measurements of a route survey. In its simplest mani- 
festation, the trigonometrical survey might entail the determination of 
the width of a river or, in the classic military problem, the height differ- 
ence and distance between an artillery piece and a target. Both instances 
require the determination of a distance whch cannot be measured di- 
rectly. A far more complex, three-dimensional system was proposed by 
William Webb, in which surveyors in the northern plains might observe 
horizontal or vertical angles to specific peaks in the Himalayas, whose 
heights and locations Webb had already determined; basic trigonome- 
try could then be used to "resect" the surveyorsf locations." The basic 
principle of trigonometrical surveying was that the direct measurement 
of distances was to be avoided: "measurement on the ground is the 
most difficult task the surveyor has to execute, . . . the most tedious," 
and, by implication, the most erroneous.* 

More specifically, however, trigonometrical survey was widely un- 
derstood to mean the process of triangulation. Triangulation entails 
spreading a series of interconnecting triangles across a region. The sur- 
veyor "occupies" high vantage points, such as hilltops or towers, and 
measures the angles to other vantage points. (The surveyors' jargon is 
heavily laden with imperialistic and appropriative connotations.) Each 
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point of observation forms a vertex in the triangulation. The interior 
angles of each triangle are measured with a theodolite; a "baseline" is 
measured directly on the ground with a chain and its length iscarried 
through the entire network by calculation (figure 3.5). The magnitude 
of each triangle being known, the location of each point can be deter- 
mined with respect to its neighbors. Astronomical observations at one 
or two stations will define where the survey is on the earth's surface 
and will orient the triangulation with respect to true north, so that the 
latitudes and longitudes of the survey stations can also be calculated, 
assuming that the size and shape of the earth are known. 

Triangulation was initially developed as an aid to geodesy, the sci- 
ence of the size and shape of the earth. A thin chain of triangles is mea- 
sured north-south along an arc of a meridian and the distance between 
the ends of the chain is calculated and reduced to sea level. This value 
is compared against the difference in astronomical latitude between the 
same ends to give a mean "length of a degree." Two or more results for 
the lengths of a meridional degree in different latitudes are then com- 
bined to determine an approximation to the earth's figure, which is it- 
self quite irregular. Geodetic surveys in the eighteenth and early nine- 
teenth centuries were exercises in high science and epitomized the 
period's epistemology: with the definition of the meter, observation and 
measurement turned the world into its own measuring stick.61 The 
question of the earth's size was fundamental to supporting the New- 
tonian, mechanistic, and rational view of the world. Geodesy itself 
required instruments of the finest accuracy and precision (or "exact- 
ness" in contemporary terminology); it required some of the most so- 
phisticated and "cutting-edge" mathematics of the period. Geodesy 
and its triangulations were fundamental parts of the eighteenth and 
nineteenth centuries' popular s c i en t i~m.~~  

Geodetic triangulations were not easily pursued. They needed to be 
properly designed. Too large or too small internal angles will not cause 
errors by themselves, but the nature of trigonometrical functions mean 
that a small error in measuring a very acute or obtuse angle will lead to 
the propagation of larger errors than would the same size error in a 
more moderate angle. Everest therefore insisted that all internal angles 
of the triangles measured for the Great Trigonometrical Survey of In- 
dia had to be between forty-five and ninety degrees; for Everest, only 
a properly shaped triangulation in which all of the internal angles 
had been directly measured could be called a trigonometrical survey.'-' 
Geodetic surveys required instrumentation of a very high quality and 
skilled labor, neither of which came cheaply. 

The benefit of triangulation was that it created a rigorously struc- 
tured space. Its observations are always interconnected and are often 
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redundant, so that errors can be adjusted and reduced by comparing 
observations against each other. Many triangulations featured the mea- 
surement of a second baseline, the "base of verification": the surveyor 
obtains a measure of the survey's total error by comparing the mea- 
sured length of the second base with that calculated through the tri- 
angulation network from the first; this error can then be distributed 
throughout the whole network. The result is that a triangulation pro- 
vides a much more robust and intrinsically accurate series of control 
points than any series created by astronomical observation. A triangu- 
lation still requires some astronomy to fix its position and orientation 
on the globe, yet even if the global position of its initial point was sub- 
sequently revised-as was the case with the longitude of the Madras 
Ob~ervatory~~-the triangulation still provides a firmly ordered and 
rigorous framework on which to hang more detailed surveys of the 
earth's surface. 

Control points determined by triangulation are much denser and so 
provide much better opportunities for controlling detailed topographi- 
cal surveys than those resulting from astronomical observations. The 
actual density will depend on the form in which the triangulation is 
prosecuted. If it is executed as a network, then the points will spread 
across the countryside; if it is a linear chain, then the fixed points will 
be limited to bands of country. More generally, triangulations are hier- 
archically organized: an extensive "primary" triangulation, in which 
the triangle sides may reach up to sixty miles (96 km), controls a "sec- 
ondary" triangulation of smaller triangles and so more dense control 
points, which can in turn control a "tertiary" triangulation. A trigono- 
metrical survey can therefore provide something that astronomical con- 
trol can never do: a uniform basis extending across a landscape, in 
which errors are evenly distributed and minimized. Detailed surveys 
of the actual landscape can then be prosecuted without any danger of 
accumulating large errors, even if they are undertaken with little care. 

The detailed surveys dependent on triangulation control took several 
forms, all derived from contemporary European land surveying prac- 
tices codified in numerous texts since the sixteenth century. A tech- 
nology popular with military surveyors because of its utility for map- 
ping relief was the "plane table." This instrument consists of a wooden 
board, mounted on a tripod, on which the surveyor spreads a sheet of 
paper; the surveyor uses an "alidade," a straight edge fitted with a pair 
of sights, to trace on the paper his sight-lines to other objects. Two sight- 
ings are sufficient to locate an object at their intersection, although more 
are preferred. Once the basic framework of an area is defined, within 
the triangulated control, the surveyor can then sketch in the topo- 
graphic relief (figure 3.6). Alternatively, the surveyor measured angles 
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to points of interest at the same time as he observed the sides of the 
triangles. The position of the point of interest, such as a bend in a river 
or a building, could then be plotted graphically on the map, or it could 
be calculated and then plotted. 

For very large-scale cadastral mapping, surveyors abandoned the 
principle of the indirect measurement of distances and returned to the 
traverse. British cadastral surveys in India were initially rather ad hoc 
so that "every possible method of survey was tried with all description 
of  instrument^."^^ A regularized system based on established English 
practices was introduced in 1822 for the northern plains and was even- 
tually adopted in the Deccan as well. In this, surveyors encompassed 
the boundaries of each large estate or village with a loop of straight 
lines; the angles between these lines were measured by a theodolite, 
their lengths by a "Gunter's chain" sixty-six feet long. Details, especially 
the defining points of the boundary, were measured by perpendicular 
"offsets" from the line (figure 3.7). These boundary traverses were used 
to correct the surveys of individual fields made by Indian surveyors. 
Those surveyors traditionally measured field edges with wooden poles, 
although Francis Buchanan thought that they usually only visually es- 
timated each field's area.66 Nonetheless, a comparison of the total area 
of fields with the area enclosed within the boundary traverse provided 
a correction factor for the field surveys, allowing them to be fitted into 
the village bounds (figure 3.8). This system was revised in 1833 to bring 
the two parts of the cadastral survey more properly into line with each 

Trigonometrically controlled surveys were initially undertaken in 
India within the Madras presidency. h order to provide the basis for 
a survey of the southeastern coastline of India, Michael Topping and 
John Goldingham-the Company's astronomer and his then assis- 
tant-undertook a triangulation along the coast north of Madras dur- 
ing the period of 1788 to 1794. Inland, the 1792 cession to the Company 
of the Baramahal from Mysore prompted three surveys, each of which 
used the principles of triangulation, although to little effect. The first 
British administrator, Alexander Read, made a hurried reconnaissance 
survey, in only two months, in which he drew the angles between sta- 
tions and detail on a plane table; distances were estimated for Read by 
local village officials. Alexander Allan made another fast survey that 
featured numerous route surveys combined with a number of bearings 
taken from hilltop stations, which might have constituted a triangu- 
l a t i ~ n . ~ ~  Finally, Read had John Mather make a further survey of the 
region between 1794 and 1798. Apparently based on triangulation- 
Mather's account of the survey is confusing-the survey made Mather's 
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Figure 3.7 Neat copy (mk and watercolor) of a heldbook entry of part of a vlllage 
boundary traverse, sent to Governor General Lord Wllliam Bentmck. Startmg at station 
(0) E, the surveyor measures a back sight (L, or angle) to OF and a foresight to OD. The 
surveyor measures distances along the straight line ED (center column) and perpendicu- 
lar "offsets" (inner columns) to the boundary itself, whch is drawn in the outer columns. 
Some of the figures have been miscopied: the backsight at OE (to OF) should be - 180", 
not 108" (transposed?), and the foresight from OE to OD should be -291°, not 251". 

From William Brown, "Statement of the System . . . ," 14, UN Pw Jf 2694 /43. 

reputation, yet thirty years later it was judged to be worthless. The first 
regional survey in India definitely based on a "proper" triangulation 
was Colin Mackenzie's 1799- 1807 survey of the rump state of Mysore. 
Thereafter, a basis of triangulation became standard for all topographic 
surveys in the Madras presidency. It was also at this time that the plane 
table began to be used as the favored instrument of the military topo- 
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Figure 3.8 Left: map of the boundary traverse shown in figure 3.7, showing OE and 
OD in their larger context. Right: the same map with the interior detail added. Ink and 
watercolor. 

From William Brown, "Statement of the System . . . ," 812 and 723, UN Pw J f  2694/43. 

graphical surveyor, introduced through the Military Institution at Ma- 
dras by its Austrian-born instructor, Anthony Troyer. 

Geodetic triangulations also began in southern India in the 1800s. 
The 1783 challenge by the Acadkmie royale des Sciences to the Royal 
Society to help measure the longitudinal difference between the royal 
observatories at Greenwich and Paris prompted an increase in British 
interest in geodesy. In emulation of that measurement, William Lamb- 
ton proposed a measure of both latitudinal and longitudinal degrees in 
the southern peninsula in 1799. This survey became the Great Trigono- 
metrical Survey of India in 1817, whose focus was the Great Meridional 
Arc, running from Cape Comorin in the far south to Dehra Dun in 
the foothills of the Himalayas, a distance of some twenty-two degrees 
of latitude. The Great Trigonometrical Survey eventually acquired re- 
sponsibility for the basic triangulation for controlling the detailed topo- 
graphic and cadastral mapping of India: this acquisition is discussed in 
chapters 6 through 8. 
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Scientism and the Archive's Technological Fix 

Within the precepts of the period's empiricist scientism, trigonomet- 
rical surveys were held to create a perfect geographc pan~pt icon .~~  
Their skeletal framework allowed a more purely homogenized geo- 
graphic knowledge. They promoted a high density of segmented infor- 
mation structured according to a system in which even the overall error 
could be quantified and mathematically corrected. Indeed, triangula- 
tion-based surveys made so much information possible at such large 
scales that even large wall maps could no longer show all of the data. 
India was broken down into systematic map series, each sheet being of 
regular size and uniform design; its space was divided and thereby con- 
trolled by both blocks of latitude and longitude and by cell-like sheet- 
lines (figure 3.9). 

Such a homogenous division was necessarily imposed on the land- 
scape by the practice of plane-table surveying. James Garling described 
the manner in which an arbitrary coordinate system is established and 
the world fitted to it: 

The [plane] table has been prepared, by first drawing [on] it, the 
lines limiting the space destined to be taken by [that is, drawn 



I Figure 3.9 John Jopp, "Bombay Presidency. Degree Sheets," sheet 12,1:253,440, Septem- 
ber 1831. Ink and watercolor; original size, 43.8 X 41.7 cm. 
One sheet from a regular topographic series intended to have at least sixty sheets, each 

covering one square degree. Sheet 12 covers 17-lBON, 74-75%. The TOR set ~~es 
twenty-three of the sheets, dated 1827-33, in two groups: the western lkxm andnorth- 
em Gujmt. (By pemb8ion of The British Library, IOR X/2580/12.) 
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on] it; these lines are always parallel or perpendicular to the me- 
ridian passing through the south end of the [baseline]. The lines 
forming the limits being drawn, all points [of the triangulation 
framework] falling within then have been protracted in reference 
to those lines. . . 'O 

Like other surveyors and commercial cartographers, Garling could con- 
struct an index to the cartographic archive consisting of a long list of 
placenames and their geographical coordinates within this imposed 
framework. Colin Mackenzie once suggested that the names of the 
smallest villages might be replaced by mathematical coordinates in or- 
der to make administration that much more efficient." 

The spatial emphasis of triangulation surveys is thus upon a uniform 
space, in which all points are treated equally and have the same degree 
of certainty and unambiguity. The triangulation's mathematical frame- 
work was defined by the very geographical features that were mapped. 
As noted in chapter 1, the adoption of triangulation entails a shft in the 
source of the epistemological certitude of reponal surveys from the of- 
fice to the field. The Rennell-style of map compilation within the frame 
of the graticule was truthful precisely because of the cartographer's 
lopcal processes of comparing and reconciling different data sources; 
in principle, the employment of reason could overcome the errors and 
uncertainties ~nherent in data measurement to reveal the kernel of truth 
in each observation. In contrast, the office work associated with a com- 
prehensive, systematic, triangulation-based survey is confmed only to 
working through the myriad computations necessary and plotting the 
results, processes which require care, attention, and skill but which are 
both mechanical. The truth of the triangulation-based survey rests on 
the hierarchical structure of observation and measurement established 
by the surveyor in the field. The equivalence between the archive of 
geographic data and the real world which is represented depends en- 
tirely on the measurement of the world and not on any archival ma- 
nipulation. And if the surveyor measures enough features with suffi- 
cient precision and accuracy, the result will be a corpus of geographical 
information at a scale of 1 : 1. Everything would be included. 

Triangulation thus allowed more of India to be seen-indirectly-at 
a single view. The penetration of British power into the Indian land- 
scape was more effective and more comprehensive. The attention of 
Company officials could be turned to ever smaller places. An India- 
wide trigonometrical survey promoted the image of the perfect geo- 
graphical archive constituted by the "painstaking record of infinite 
observations" 72 reduced mathematically to replicate the essence of In- 
dia. It promoted the image of the 1 : 1 map which exactly replicates the 
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empire, whose data are housed and protected within the solid walls of 
the British survey office. 

But there were serious flaws in the perfection offered by triangula- 
tion. To begin with, and recapping the theme with which this chapter 
began, the surveyors were not naturally visually empowered. Unlike 
the geographical traveler and route surveyor who move seemingly 
unencumbered through the landscape, observing each phenomenon in 
turn as it presented itself to their gaze, triangulation requires planning. 
A preliminary reconnaissance, often in the form of a quick route sur- 
vey," is necessary to lay out the broad configuration of a district and 
to identify those hills and buildings which form the vertices of well- 
configured triangles. The actual measurement of angles comes only af- 
ter extensive preparation and definition of space. Secondary and terti- 
ary triangulations, and detailed topographic surveys, were then to be 
completed within the existing framework of higher-order surveys. 

The surveyors also had to expend much time and energy to ensure 
that they would indeed be able to see between the chosen hills. It is an 
exceedingly rare hlltop that possesses clear and unambiguous features 
which are both visible from all directions and sufficiently precise to 
serve as targets for observation. Special targets therefore had to be 
erected to define the "exact" position of each hilltop during the survey 
(figure 3.10). Lines of sight had to be cleared through any hilltop jungle 
to allow the surveyor to see his distant targets; paths had to be cleared 
to the hilltops to allow access for the surveyors. The movements of sev- 
eral observing and target-building parties had to be properly coordi- 
nated so that the observers had targets to observe. Geodetic and even 
lower-level triangulation surveys thus required a huge capital outlay 
and dedicated institutional support. 
In the plains, the surveyors had to deal with the earth's curvature. It 

is difficult to see very far from ground level: the horizon would be 
about three miles (4.8 km) away from a person with a stature of six feet 
(1.8 m), assuming a perfectly smooth earth. Moreover, trees and build- 
ings easily block the surveyor's lines of sight. It was therefore difficult 
to triangulate in low-lying areas without introducing errors because of 
all of the extra observations that were necessary. Garling, for example, 
found that the quality of his 1813-15 survey of Sonda (North Canara) 
was variable: the small areas of plains were slightly in error whereas 
the hills were "generally executed with a minute correctness." 7Trian- 
gulations were therefore first undertaken in the upland areas of the 
Deccan; thus the predominance of such surveys under the Madras gov- 
ernment. In the Bengal presidency, trigonometrical networks were used 
for surveys in the Himalayas in the 1820s by John Hodgson, James Her- 



Surveying and Mapmaking 

Figure 3.10 Godfrey Thomas Vigne, "Major E\.erest C.T. Survey of India pulling up Tri- 
gon. Mast on top of Chur Mm," 10 October 1834. Pen and ink. 

In his Travels in Kashmir, Ladak, Iskardo, the Countries adjoining the Mountain-Course ~ f t h u  
Indus, and the Hirnalaya, North ofthe Panjab (London: Henry Colbum, 1842,2 vols.), l: 34- 
35, Vigne described his visit: "The camp of our host was pitched as near as possihle on 
the very top, and our chief object was to keep ourselves warm. The tent in which we dined 
was furnished with a lighted stove, and the entrance carefully closed against air, whilst 
we drank our wine and talked to a late hour above the clouds. On the huge granite rocks 
that formed the very apex of the mountain, the labourers in attendance had formed a 
platform of loose stones, purposely carried thither, and in the center of it they planted a 
mast, as a mark for the survey. Several that they had previously raised on other summits 
were visible only by the aid of the theodolite; and a powerful heliotrope (in use at Sahran- 
pur in the plains) might, it was supposed, have reflected the sun's rays towards us from a 
distance of sixty miles." (By permission of The British Library, IOR prints M'D 31 14.) 

bert, and William Webb, but they were not extended down into the 
plains (see figure 3.4). Starting in the 1830s, however, the surveyors of 
the Great Trigonometrical Survey resorted to building towers-artifi- 
cial hills-in the plains to meet the need for lofty observation stations. 

The principal disadvantage to the prosecution of triangulation sur- 
veys was thus their cost. The highest quality work of the GTS required 
the surveyors to spend days, if not weeks, at each station, waiting for 
the dust and heat haze to clear from the atmosphere in order to have 
clear observing conditions. Before lamps were introduced hy Everest 
after 1830 to allow observation at night, when the atmosphere is more 
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settled, the best atmospheric conditions in India occurred during the 
monsoons, which were also the unhealthiest time of year for the British. 
And there was all of the preparatory work prior to the actual survey. 
But even the lesser, secondary or tertiary triangulations took more time 
than the equivalent mesh of route surveys, if only because they gener- 
ated a higher density of information. Furthermore, the theodolites and 
chains required for triangulation were expensive and had to be shipped 
from Europe, whereas the simple compasses and perambulators of the 
route surveys could be manufactured cheaply in India. Triangulation 
required extensive and laborious computations and error adjustments; 
it required skilled and educated surveyors who expected high salaries 
for their efforts. 

In sum, trigonometrical surveys were time-consuming and expen- 
sive. Their undertaking required explicit support at the highest political 
and bureaucratic levels within the East India Company, by individuals 
who were enamored with the trigonometrical survey's evident status as 
both a high and practical science, and with the structured, ordered, 
and hierarchical space which they created. All of the hurdles which I 
have identified for a survey can conceivably be overcome. With suffi- 
cient resources, it is more than feasible to conduct a thorough, high- 
quality triangulation survey. However, and this is a very big however, 
the East India Company did not have sufficient resources. The actual 
prosecution of triangulations and their dependent surveys was shaped 
by the ability of the Company's directors and administrators to dedicate 
money, equipment, and personnel to mapping activities. The practical 
implementation of all surveys depended on several contingent factors. 

But the most fundamental issue for the Company's implementation 
of triangulation surveys in the early nineteenth century was the ability 
of the Company to support the epistemological shift from the office to 
the field. Bureaucratic inertia, fueled by the Company's established pa- 
tronage system, meant that almost all of the offices which were sup- 
posed to contribute to the systemizing of the Indian surveys were in 
fact set up and functioned according to the old eighteenth-century 
manner. The very flow of information between the levels of the Com- 
pany's administration in India required the continuation of the archival 
compilation of geographic data. The epistemological confusion which 
characterized the relationship of the Great Trigonometrical Survey with 
the Company's other mapmaking activities in the nineteenth century 
thus derived from the Company's social institutions and conditions, to 
whch we will now turn. 



P A R T  T w o  

We have almost daily experience of the very defective 
state of our geographical information in many parts of 
our own territories and of the serious inconveniences 
and embarrassments arising from this cause in the 
conduct of ordinary affairs of the administration. 

George Dowdeswell, vice-president, 
Calcutta Council, April 1818 





Structural Constraints of the East 
India Company's Administration 

M apmaking is a practice. As such, the character of any particu- 
lar instance of mapmaking owes much to the conditions and 
circumstances within which the mapmakers functioned. In 

the case of the East India Company's mapping of India, one might point 
to the imbalance between the administrators' perceived need for maps 
and the ability of the Company to allocate the necessary resources to 
gather the required geographical information. This imbalance is clearly 
expressed in George Dowdeswell's indignation.' The dramatic growth 
of the Company's territories between 1790 and 1820, and the wars pre- 
ceding that growth, greatly stressed the small bureaucratic system es- 
tablished in the eighteenth century. Moreover, the Company's financial 
situation was always precarious. As only one of many essential tasks 
which the Company's territorial administration had to complete, map- 
making often took second place to more urgent activities. With insuffi- 
cient resources, the British mapping of India proceeded in a crisis- 
driven and almost anarchic manner. 

The lack of resources contributed to and exacerbated several factors 
that bore directly on the actual implementation of the surveys. Each 
survey was organized by whomever had both a need for data and avail- 
able resources. Both requirements were variable. Surveys were accord- 
ingly undertaken at the initiative of various administrative levels: the 
Company's directors and secretariat in London, the central administra- 
tions of each of the three presidencies, senior officials in the field, or 
junior officers acting on their own initiative. Once begun, surveys were 
disrupted, delayed, or even abandoned because of any of several fac- 
tors: the ill health of the surveyor, active opposition from Indians, the 
surveyor having to rejoin his regiment or survey a different territory 
the refusal of the directors to sanction the cost, a need to reduce the 
survey's expenditures, or the surveyor's inadequate skills. Maps were 
kept in manuscript; with only a small distribution they were easily lost 
and could not be replaced when damaged by neglect, thereby necessi- 
tating new surveys. 
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The mapping of the northern districts of the Carnatic-the "North- 
em Circarsn-provides an early example of the impediments faced by 
surveyors. The region was ceded to the Company in 1768 by the Nizam 
of Hyderabad. Surveys of some of the districts were begun as early as 
1769, but they proceeded in a desultory manner. The surveyors were 
rotated to other military duties or they fell victim to disease. Either 
way, the surveys lapsed and, "tho' they cost many a pagoda," the few 
resulting maps had become quite rare by 1807.2 The region was not 
comprehensively surveyed until after 1816. More generally, the cha- 
otic character of the British surveys means that in documenting every 
instance of mapmaking that Reginald Phillimore could identify, his 
monumental Historical Records of the Survey of India (1945-58) could 
only have been overwhelmingly elaborate, tangled, and-frank1.y- 
confusingJ 

Much of mapmaking's chaotic circumstances stemmed from the char- 
acter of the Company's bureaucracy. In general, the Company's man- 
agement of information was based on the Enlightenment's ideal of ar- 
chival knowledge creation. Data gathered by field officers was sent to 
the Company's three urban centers of Calcutta (Fort William), Bombay, 
and Madras (Fort St. George). There, staff officers collected and ratio- 
nalized those data and then disseminated the resultant knowledge to 
the governor, the council, and other officers, but only as necessary. The 
products of the individual surveyors were thus reconciled and com- 
piled into general maps by cartographic staff officers; those maps were 
kept in manuscript and strict controls were placed on their distribution 
and use. 

This configuration drew a sharp divide between the ad hoc field ob- 
server and the office archivist, between the surveyor who gathered in- 
formation as he encountered it and the cartographic staff officer who 
took the journals and interpolated their contents within the existing ar- 
chive. The employment of military officers on survey duty was only 
temporary. The surveyor's autonomous position was maintained by a 
system of salaries that set the surveyors outside of the regular hierarchy 
of regimental salary and rank. (Almost all of the surveyors were mili- 
tary officers.) Moreover, the expertise required of the surveyors set 
them to one side of the regular hierarchy of command. The cartographic 
staff officers thus acquired the duty of judging the quality of completed 
surveys and of advising their governors on cartographic matters. But 
the Company's patronage system prevented those officers from acquir- 
ing the power to appoint or dismiss the surveyors themselves. That 
power remained firmly in the hands of the directors in London; person- 
nel decisions made in India were always subject to ratification by the 
directors. 
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The institutional organization of cartographic activities depended to 
a large extent on the expansion of the Company's territories. Until the 
1780s, the territorial administration was limited and comparatively 
little mapmaking was undertaken, so that the bureaucratic manage- 
ment of m a p m a h g  was loose and informal. The intensification and 
expansion of territorial control in the 1780s and 1790s led to the regu- 
larization and formalization of the manner in which the Company's bu- 
reaucrats managed information. Once firmly established, however, that 
system could not easily accommodate further expansion of the Com- 
pany's territorial interests. 

Thus the chaos. Although their work became increasingly more com- 
plex, the surveyors remained separate, autonomous, and so subject to 
transfer to other, more pressing duties. The workload of the carto- 
graphic offices at each presidency steadily increased: the demand for 
maps rose within the administrations, and each map had to be copied 
by hand; the flood of new geographical information had to be incorpo- 
rated into general maps; and the British officers in charge had to write 
more and more reports on cartographic matters. The Company's almost 
permanent financial crisis stressed the situation further, as the account- 
ants sought to save as much money as possible. 

The Company's politicians and administrators were, of course, well 
aware of the chaotic circumstances of the mapping of India. lf only be- 
cause of the need to save money, they tried to rationalize the mapping 
process, eliminate duplication, and so avoid waste. But there was a fun- 
damental disagreement about how to achieve that rationalization, a dis- 
agreement whch stemmed from the epistemological shift in mapmak- 
ing identified in the previous chapters. The first response was based 
on the existing bureaucratic system and the archival construction of 
knowledge: the mapping archives ought to be combined into one over- 
all system; for the duration of the fiscal crisis, surveys should be pur- 
sued only if absolutely essential. The second response was based on the 
observational ideal of the triangulation-based, systematic survey: com- 
prehensive surveys would provide a uniform, and permanent, carto- 
graphic coverage that would admittedly cost much in the short term 
but that would pay for itself in the long term. The attempts to undertake 
comprehensive surveys w i t h  the established bureaucracy served only 
to confuse yet further the circumstances of all of the early surveys. The 
Company's entrenched system of patronage was especially important 
as a retarding factor because it could not allow midlevel officials to have 
the powers of appointment and dismissal necessary for a large survey 
organization. 

I draw on examples from all three presidencies in the following ex- 
amination of the practical conditions and institutional circumstances of 
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British mapmaking in India. Chapter 5 focuses on the situation in 
southern India between 1790 and 1810, when the government in Ma- 
dras took control and began to map all of the territories south of the 
Krishna River. Unlike the government in Calcutta, which in the period 
of 1800 to 1803 took control of the Gangetic Plains-reaching past 
Delhi, almost to the Sutlej River-surveyors and administrators in Ma- 
dras attempted to establish a systematic, coherent, and triangulation- 
based survey of the presidency's entire territory. Those attempts prefig- 
ure the flawed development of triangulation-based surveys and the 
concept of a survey of all India after 1817. (Part Three details the re- 
sults.) The Madras situation clearly illustrates the tensions and conflicts 
created within the Company's institutional structures by mapmaking; 
it demonstrates the various institutional factors which, in different con- 
figurations, occurred throughout the rest of Company India. 

Territorial Expansion and Map Use 

All of the officials of the East India Company were cartographically lit- 
erate. Even those who did not engage with intellectual issues, like those 
Infantry and cavalry officers who devoted their leisure hours to hunt- 
ing, had class backgrounds in which they would have been exposed to 
maps as part of their basic education. They would have been generally 
aware of the map image and of the graticule of meridians and parallels 
framing geographic data. Maps were widely adopted as regular tools 
by the technical military corps of engineers and artillerymen in the sev- 
enteenth century. In the eighteenth century, military theorists extended 
the established geometrical precepts of fortification to encompass 
strategy and tactics more generally. Mapmaking and map-use were 
thus prominent components of the curricula of the military academies 
established throughout Europe after 1750. And although the military 
academies trained only a minority of officers, they did entrench the 
map in military ~ u l t u r e . ~  

It is, however, a different proposition that a general awareness of 
maps would lead individuals to go out of their way to use maps in their 
daily tasks. Institutional inertia has, for example, been identified as a 
key reason for the slow and differential adoption of maps within early 
modern European states-efore about 1750, map-use by the British 
military seems to have been limited to the engineers, to fortress com- 
manders, and to the strategic planners. Commanding officers in the 
field relied on their outriders for knowledge of the landscapes through 
which the columns passed. This worked well enough in the Com- 
pany's wars in Bengal and the Carnatic. But after 1760, the Company 
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came increasingly into conflict with the Marathas and with Haider Ali 
(reigned 1761-82) and Tipu Sultan (reigned 1782-99) of Mysore. To 
win against their highly fluid tactics, the Company's armies were forced 
to tap into the complex and long-established networks of informants, 
spies, and local g-~ides .~  They had to know the country in order to suc- 
ceed; among other informational sources, they realized that they had to 
make surveys. 

The contrast of military sentiment between the 1760s and 1800s is 
striking. In 1765, Robert Orme, the Company's first official hstorian, 
wrote an "Essay on the Art of War" for the benefit of his friends in the 
Company's armies (although he was not himself a soldier). One of his 
major themes was that decent maps were essential for all levels of mili- 
tary operations. Orme's argument indicates that maps were rarely used 
by field officers. Little of the necessary geographic information had 
been collected, so Orme urged his friends to make surveys.' As de- 
scribed below, Orme1s urging bore fruit in the form of James Remell's 
survey of Bengal and probably other surveys in the northern plains 
as well. 

Forty years later, commanders in chief of the Madras army had no 
doubts about the need for maps. General James Stuart wrote in 1804 
that good geographical information "forms the basis of all military 
plans": 

It affords the means of concerting those plans upon principles of 
just combination and of carrying them into execution with preci- 
sion and due effect. It facilitates that adaptation of the rules of war 
to the nature of the country which is essential to the success of rniti- 
tary operations. Destitute of that knowledge our military measures 
must be crude and imperfect, inapplicable to the state of the coun- 
try, dependent for success upon accidental causes, and liable to be 
counteracted by an enemy acquainted with the country, and to be 
defeated by circumstances which that knowledge would have en- 
abled us to prevent. An acquaintance with the geography of our 
territories is necessary in time of peace to determine upon accurate 
military principles the distribution of the troops and the positions 
requisite for the defence of the frontiers." 

Stuart's successor, Sir John Craddock, was of a like mind: "the necessity 
of the most minute survey of all the country . . . is so obvious, and I 
believe universally acknowledged, that it is needless to add any further 
private opinion." 

These and numerous similar comments do possess a selfconscious- 
ness which calls into question the extent to which British military offi- 
cers in India actually felt it necessary to use maps. Stuart and Craddock 



126 PART TWO 

can be interpreted as being reform-minded officers who were perhaps 
atypical of the majority of officers. Even so, their arguments give the 
definite impression that map use, and the awareness that maps ought 
to be used, was indeed increasing in the Company's military through 
the period of Company rule. Thus John Hodgson, surveyor general of 
India, could in 1821 identify a "general taste for geographical research 
which has within the last fifteen years rapidly increased among the of- 
ficers of the Indian Army." l0 

Company officials steadily expanded their use of maps for the non- 
military functions of government. Surveys had in the eighteenth cen- 
tury become essential aspects of any engineering project; in 1806, the 
Company's directors accordingly took to task a highly regarded officer, 
Thomas Munro, for initiating reservoir repairs without prior surveys, 
although Munro argued that the system for funding the surveys was 
open to fraud." Maps became incorporated into strategic planning. 
When in November 1824 the British resident at Indore asked the Born- 
bay government to survey the Narmada Valley and its surrounds in 
order to locate routes used by opium smugglers in defiance of the Com- 
pany's monopoly and to produce maps "for checking and repressing 
the disorderly inhabitants of the hills," he wrote that "it is almost need- 
less for me to descant on the utility and importance of possessing on 
our records such information whether in a political or military, a police 
or a revenue point of view."12 Once again, the confidence of the tone 
reveals the continuing novelty, but increasing acceptance, of maps as 
tools of daily administration. 

The development of cartographic literacy within the Company's civil 
administration is well illustrated by a story concerning William Lamb- 
ton's triangulation of southern India, printed in the Asiatic Society's 
journal, Gleanings in Science, for 1830. The tale was that in the early years 
of the survey, probably 1806, a "leading member of the Finance Corn- 
mittee at Madras" had been unable to understand the survey's impli- 
cations and had tried to close it down. The accountant argued that "if 
any traveler wished to proceed to Seringapatam, he need only say so to 
his head palankeen bearer, [who would vouch] that he would find his 
way to that place without having recourse to Col. Lambton's map." Al- 
though there is no corroboration for the tale, it subsequently became a 
staple of the heroic historiography of the Indian surveys: look what stu- 
pid hurdles the surveyors had to overcome! Of more significance, how- 
ever, is the story's indication of a contemporary perception that there 
had been a marked increase in cartographic literacy between 1806 and 
1830, from a level just sufficient to counter negative opinion to a much 
higher level whence that negative opinion might be easily derided.'" 
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The expansion of map use within the Company depended on the 
Company's territorial expansion. Each new conquest or -exation car- 
ried with it the obligation on the part of the British to collect gmgraphi- 
cal information of the territory so that they might govern it. This obli- 
gation could function at the most pragmatic level. The partition of 
Mysore was made in May 1799, for example, by listing the pargallas (dis- 
tricts) allocated to the Company, the Nizam, and the reinstated raja. It  
did not take the British long to realize, with no small embarrassment, 
that they had little knowledge of where the parganas were, let alone of 
the precise locations of their boundaries! Lieutenant Thomas Syden- 
ham, of the Madras Infantry, was immediately directed to survey the 
frontier between the rump state and the parganas claimed by the British 
and the Nizam, but he did little before falling ill. Lord Wellesley, the 
governor general, then conceived of a more coherent survey of Mysore 
which would not be "confined to mere military or geographcal infor- 
mation," but which would also entail "a statistical account of the whole 
country." l4 In the end, this was implemented as two overlapping proj- 
ects: Colin Mackenzie, the most prominent military surveyor in Ma- 
dras, was given charge of the geographical survey (see table 2.1); 
Francis Buchanan, one of Wellesley's proteges, made an economic and 
statistical survey (see table 2.2). 

Another example of the pragmatic need for geographic information 
is provided by the revenue collector of Bombay city and island. A series 
of urban reforms exposed the complexity of Bombay's land tenures: in 
1811 there were no less than nine distinct forms of tenure on the island, 
whose area was only eighteen square miles. Nor were the Company's 
own rights as "lord of the land" established; it had leased the island for 
£10 per annum from the British Crown, which had in turn received it 
from Portugal as part of Catherine de Braganza's dowry when she mar- 
ried Charles I1 in 1661. It eventually took Lieutenants Thomas Dicken- 
son and William Tate fifteen years (1812-27) to complete a large-scale 
cadastral survey, including thorough statistical and historical analyses, 
to establish the Company's rights.'" 

The relationship between territorial expansion and map use within 
the East India Company was twofold. If one assumes a constant level of 
map-use, more territories would entail more surveys and more maps. 
This is certainly the case with the route surveys undertaken by each 
army column. Institutional learning means, however, that growth in 
map-use was not linear. It was cumulative: as Company officials in- 
volved with territorial administration became more accustomed to US- 

ing maps for certain tasks, they gradually extended their use to other 
tasks. The process of this expansion is still unclear and can be only in- 
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ferred. Even so, map-use, if not map dependency, was so common by 
the end of the nineteenth century that a member of the 1904-5 Indian 
Survey Committee was reported to have exclaimed, "Why, every offi- 
cial in India wants a special map on one sheet, of exactly the size to fit 
his own writing table and with his own pet area plumb in the center 
of it." l 6  

The different functions of each of the Company's institutions con- 
cerned with territorial administration meant that they each required 
different types of geographical information. Officials responsible for 
assessing and collecting land revenues wanted maps to define the con- 
cept of property and with which to settle the taxes; engineers wanted 
irrigation and architectural maps; divisional military commanders 
wanted strategic maps; commanders of army detachments wanted tac- 
tical maps; the administrators in India and the directors in London all 
wanted general maps. These various needs could not be met by just one 
survey of each district. Mackenzie and h s  assistants might have con- 
structed exquisite topographic maps of Mysore at scales in the range of 
one to four inches to the mile (1 :63,360 to 1 :253,440), but these were 
unsuitable for the needs of other officials. Two officers of the Madras 
quartermaster general's department began new surveys in southeastern 
Mysore in 1815 and the diwan (chief minister) of Mysore proposed a 
detailed cadastral survey of the state at about the same time." Again, 
Sir John Malcolm had several of his subordinates survey central and 
western India, including the valley of the Narmada River, the results of 
which were collated and published in London by Aaron Arrowsmith in 
1823. Yet these were only cursory route surveys, so that the final map 
was inadequate for close management; the resident at Indore therefore 
requested in 1824 that a new, detailed survey be made of the region.'' 
Overall, the multiple demands for maps led after 1800 to the prolifera- 
tion of mapmaking activities within the Company's territorial admin- 
istrations. 

The Availability of Field Surveyors: 
Health and Education 

The proliferation of mapmalung activities in British India obviously de- 
pended on the availability of skilled surveyors. The issue of the avail- 
ability of cartograpkuc labor provides a constant backdrop to the insti- 
tutional character of the British mapping of India; it is so ubiquitous 
that it is perhaps easy to forget its presence. 

There were three broad categories of British surveyors in India. First, 
there were many officers who together created a huge amount of 
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geographical information but who were nonetheless rather peripheral 
institutionally. These were the junior officers who were delegated to 
record the routes taken by an army column. Their cartographic ca- 
reers were generally limited to recording a few marches; they rarely 
approached their task with any degree of sophistication, being moti- 
vated only by the extra salary that such surveying would earn them. As 
such, they do not feature prominently in this study. They rarely, if ever, 
crossed into the second group of "dedicated" cartographic officers. This 
group comprised those army officers, mostly engineers, who were di- 
rected by the councils of each presidency to undertake surveys of spe- 
cific districts. Several of these officers were repeatedly detached from 
their corps for survey duty and constituted a central cadre of skilled 
and experienced surveyors. Finally, several civilians were employed by 
the Company as surveyors when military officers were not available. 
The category was not clearly defined, however, because engineer and 
artillery officers did not always receive commissions in the eighteenth 
century. The formalization and expansion of the technical corps in the 
late eighteenth century led to a sufficient supply of military surveyors, 
so that there were very few nonmilitary surveyors after 1810. 

Despite their organizational differences, all field surveyors were af- 
fected by several common factors that affected their availability to un- 
dertake surveys. I stress this point because, time and again, entire sur- 
veys were abandoned when the officers were removed from duty and 
no replacements could be found. 

By the early nineteenth century, there was a sizeable pool of military 
officers in India who possessed at least a modicum of cartographic skill. 
In the eighteenth century, the cartographic officers learned the neces- 
sary skills as assistants to experienced surveyors. Others, notably 
William Lambton and Colin Mackenzie, were self-taught. Attempts to 
regulate military education in the nineteenth century included a Mili- 
tary Institute at Madras (1804-16) to educate infantry ensigns in sur- 
veying and mapping and the placement of engineer cadets in the Board 
of Ordnance's training centers at Woolwich and Chatham. A very few 
officers received a technical education in British schools. William Webb 
of the Bengal infantry is perhaps a lone instance. He attended the Royal 
Mathematical School at Christ's Hospital in London as a child and, 
when on furlough from 1812 through 1814, spent time at the Royal Ob- 
servatory and with the Savilian Professor of Astronomy at Oxford.IQ 

Possession of cartographic abilities did not mean that an officer was 
guaranteed to spend his career on survey duty. The surveyor's ~ r i n c i ~ a l  
duties always lay with his regment or corps. Of the 280 graduates of the 
Company's military seminary at Addiscornbe between 1809 and 1821, 
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sixty-five were engineers: forty-four spent a field season with the Ord- 
nance Survey in western Britain to gain practical mapping experience, 
but only nineteen appear in Phillimore's Historical Records as having 
made surveys or maps, and only seven might legitimately be consid- 
ered as part of a cadre of officers whose careers centered on maps.20 For 
most officers employed on mapping duties, surveying was only an oc- 
casional duty, one which was ancillary to their principal military ap- 
pointments. The status of mapmaking outside of the formal military 
hierarchy was reflected in the special salaries and allowances granted 
to the officers. Time and again, the surveyors were called back to duty 
with their regiments or corps, especially during military or fiscal crises, 
and their surveys were abandoned. 

The provision of substantial salaries and allowances for surveyors 
reflected the considerable hardships involved, hardships which signifi- 
cantly contributed to the smallness of the cadre of "proper" surveyors. 
The detrimental effects on the surveyors' health, if not their lives, not 
only reduced the number of active surveyors, it discouraged potential 
surveyors. Traveling in the interior, slogging up and down mountains 
and through jungles, avoiding snakes and sometimes tigers, was hard 
work in its own right. Add to t h s  the attacks that were made on survey- 
ors by Lndians-which were common enough that the Great Trigono- 
metrical Survey developed its own guard, separate from any of the ar- 
mies, complete with its own uniform-and the surveyor was clearly in 
need of extra recompense. 

But the main adversity facing British surveyors in India was disease, 
which they blamed on the climate and environment. The British suf- 
fered a high mortality rate in India, but the surveyor in the field seems 
to have been especially susceptible to "jungle fever." He might have 
had servants and porters aplenty to bear the load of heavy labor but 
"h s  hollow eye and cadaverous complexion tell a tale," specifically that 
"the surveyor is made to be killed."21 George Everest wrote of one es- 
pecially virulent incident in 1819: 

Buoyed up hitherto by the full vigor of youth and a strong consti- 
tution, I had spurned at the thoughts of being attacked by sickness, 
against which I foolishly deemed myself impregnable; but my last 
day's ride through a powerful sun, and over a soil teeming with 
vapor and malaria, had exposed me to all the fatal influence of 
these formidable forests. On the 2d of October, in the evening, I 
found myself laboring under the effects of a violent typhus fever. 
Mr. Voysey [the surgeon] was seized very soon after; within the 
next five days the greater part of my camp (nearly one hundred and 
fifty in number) were laid prostrate; and it seemed indeed as if at 
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last, the genius of the jungul [sic] had risen in his wrath, to chastise 
the hardihood of those rash men who had dared to violate the sanc- 
tity of his chosen haunt, and brave him in the very season of his 
carousal. 

The evacuation of the survey party entailed "all of the public elephants 
and litters and camels" in Hyderabad; one-tenth of Everest's followers 
died.22 This event severely weakened Everest's constitution. He went on 
sick leave, first to the Cape of Good Hope in 1820-21 and then to Eu- 
rope from 1825 through 1830, where he continued to be "affected with 
[an] ulceration on the ilium from which several exfoliations have taken 
place" and remained susceptible, he wrote, to "the foul air of the bogs 
in Ireland."= Back in India as surveyor general, Everest spent as much 
time as possible in the salubrious foothills of the Himalayas. 

Everest's circumstances were by no means unique: the correspon- 
dence between the surveyors and their superiors constitute a continual 
series of requests to be allowed to "go to sea" for the fresh air, to go on 
furlough, or to quit survey duty altogether. Phillimore's biographical 
sketches of the surveyors read as a litany of death and disease. Almost 
all of the central cadre of surveyors either died in India-Robert Cole- 
brooke (1808), Mackenzie (1821), Lambton (1823), etc.-or they re- 
turned home to Britain as invalids. 

The core surveying cadre was always few in number, at most fifteen 
officers throughout India in 1800, increasing steadily to a maximum of 
perhaps thirty in 1840. These figures are approximate; the idea of the 
"proper" surveyor is itself quite vague, so greater precision would be 
meaningless. The point to be stressed, however, is that there were very 
few British soldiers whose wider regimental duties, whose health, and 
whose own ambitions could all combine to dedicate their careers to sur- 
veying and mapmaking. The pressing need to acquire geographical in- 
formation did not lessen, however. The solution was to broaden the la- 
bor pool. 

Revenue surveyors in the northern plains employed traditional vil- 
lage surveyors for measuring individual fields. Starting as early as 1794, 
the Madras government apprenticed local orphans for surveying. Most 
of the youths were "Eurasians" or "Anglo-Indians," descended from 
Indian mothers and European fathers (traders, soldiers, emigres, mis- 
sionaries, or local inhabitants of Portuguese descent). A few were the 
children of British officers and their wives. The Bombay government 
established schools for Eurasians and low-caste Indians in the 1820s, 
schools which included a survey curriculum. The Great Trigonometri- 
cal Survey and the Madras Observatory also employed a few mathe- 
matically educated Brahmins as computers for the complex geodetic 
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calculations. Semiskilled laborers indigenous to the country came 
cheaply-with low salaries and few pensions-and were held to be 
more resilient to the climate than surveyors raised in Britain. Ulti- 
mately, it was the Eurasians and poor Europeans who were responsible 
for the most laborious tasks in surveying and in map construction, 
copying, and (after 1850) printing. The attitudes toward using Eura- 
sians and Indians are discussed more fully in chapter 9. For now it is 
sufficient to note that this hierarchy of cartographic labor was to be re- 
peated for all of the scientific and public agencies in India, such as the 
Geological Survey (founded in 1851), the railroads, and the post office. 

Information Management and 
the Surveyor Generals of Bengal 

At the core of all of the successful states of South Asia was the collection 
and control of information. In order to maintain their power and to en- 
force control, the Indian states developed complex arrangements of 
"newswriters," agents, informants, and spies, all tied together through 
both public and private communication networks. Chris Bayly has re- 
cently advanced a compelling thesis which ties the rise and fall of 
different states to their ability to control and use information. For ex- 
ample, the archives of the Peshwa, the principal Maratha ruler, contain 
extensive documents that detail the revenue, political, and social affairs 
of the Deccan, even at the level of individual villages. Conversely, the 
decline of the Mughal empire can in part be tied to the atrophy of its 
information networks. The following discussion owes much to Bayly's 
argument.24 

During the eighteenth century, Company officers developed their 
own information networks. They supplanted the Mughals as patrons of 
a large network of official "newswriters." They were helped in doing so 
both by the Company's legal standing (after 1765) as the Mughal diwan 
of Bengal and, more tangibly, by their financial resources. The better 
newswriters received large salaries of 300 rupees (£27/12) per month," 
the standard monthly rate for senior Company officials. (The equiva- 
lence is not complete, however, because before 1784 the British civil of- 
ficials also received shares in the Company's profits.) The best news- 
writers could also look forward to receiving large land holdings on 
their retirement. The Company's penetration of the information net- 
works in the northern plains was aided by the eighteenth-century de- 
cline of Mughal patronage and power, which allowed the rise of a 

*For details of Indian and British coinages, please refer to the "Note on East India Com- 
pany Coinage" on page xvii. 
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variety of entrepreneurs and "private traders" whose merchandise in- 
cluded political and commercial intelligence. The flow of information 
converged on the Bengal government in Calcutta, which steadily 
sought to systematize its "Persian correspondence" in the second half 
of the century.25 

At the same time, the British began to supplement the geographical 
information obtained from a variety of private and public Indian 
sources with their own surveys. Like the political and commercial in- 
formation flowing through the newswriters, residents, and Company 
agents to Calcutta, the flow of geographical information was one-way, 
to the center. The basic source of information were the surveys of the 
routes taken by army columns, supported by astronomical observa- 
tions made by various travelers. Before the middle of the eighteenth 
century, most information generated by Europeans pertained to the 
Carnatic and was produced by the continuing struggle between the 
British and the French for political domination of the peninsula. The 
Gangetic Plains were initially known by travelers' sparse reports, such 
as that of the Pere Tieffenthaler, a Jesuit priest who toured northern 
India from 1743 until his death at Lucknow in 1785; his geographcal 
work was published posthumously, with James Rennell using it for his 
1788 map of India.26 The geographical data collected by the British and 
French were sent back to Europe and compiled into general maps there. 

Before 1757, Europeans still knew very little of Bengal's geography 
other than the major channels of the Ganges and its distributaries, 
which also served as the province's major highways. In that year the 
Company became irreconcilably embroiled in the politics of the Na- 
wab's court. Robert Clive first en~neered a military victory over the 
Nawab at Plassey and then seized political power in a coup. The Com- 
pany was formally granted the "Twenty-four Parganas" around Cal- 
cutta; its merchants used their new political power to advance personal 
schemes to extract vast fortunes. In addition to mapping the twenty- 
four parganas, the Calcutta council also commissioned surveys of the 
navigable river channels to enhance the exploitation of the interior. The 
surveys themselves were rather hurried and sporadic. The council had 
a hard time finding qualified personnel who were not already com- 
mitted to making their personal fortunes. It was no accident that the 
first official appointment of a "surveyor"-that of Hugh Cameron in 
1761 as Surveyor of the New Lands-was given to an artillery officer 
who had had to leave Bombay because he had been charged (appar- 
ently wrongly) with desertion. 

Early in January 1767, the Calcutta council appointed Reme11 to be 
the surveyor general in Bengal.27 This is commonly taken as being the 
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origin of the Survey of India; some authors mistakenly refer to Rennell 
as the surveyor general of India. But too much has been read into this 
event. Rennellls appointment was quite limited in its institutional 
scope. It was a position intended primarily for the management of geo- 
graphical information and for the construction of maps. It was not in- 
tended to be the head of a large and coherent survey organization. Nor 
was it a permanent office; six months passed after Rennell left India in 
April 1777 before the council found it necessary to revive the position. 
It was intended, first and foremost, as Clive's reward to Rennell for his 
past efforts and as an inducement to future labor. 

In this respect, Rennell was treated in a manner similar to the news- 
writers: as surveyor general he received a salary of 300 rupees per 
month; on his retirement he was able to receive a (then rare) pension 
from the council as recompense for his loyal pursuit of an often arduous 
task and he was also permitted to publish his maps for profit. The court 
subsequently confirmed the pension at £400 per annum. It should be 
noted that Rennell had given up a marine career and had accepted a 
commission in the Bengal engineers because he had thought that by 
doing so he would get a share of the immense wealth then being 
stripped from Bengal. His expectations were dashed when Clive re- 
turned to India in May 1765 and began to curtail the merchants' 
abuses.2s It is possible that Rennell's appointment as surveyor general 
might have had its roots in complaints to Clive about the sudden de- 
cline in his fortunes. 

The character of Rennell's appointment is clear from the council's ex- 
planation to the Court of Directors. Noting that "accurate surveys" 
were essential both for military and revenue purposes, the council fur- 
ther noted that a survey of Bengal "must ever be imperfect while it is in 
separate and unconnected plans." The council had therefore appointed 
"Captain Rennell, a young man of distinguished merit in this branch [of 
knowledge]" with instructions "to form one general chart from those 
already made, and [from] such as are now on hand as they can be 
collected in." The monthly salary was justified in terms of the damage 
already done to Rennell's health and the future hardships of surveying. 
The council also noted that Rennell was not barred by this order from 
undertaking surveys himself and, indeed, shortly thereafter Rennell 
was given no less than four officers to assist him in the surveys. None- 
theless, the onus of the position was on Rennell's archival construction 
of the general maps.2' 

Rennell had already defined much of Bengal's geographical struc- 
ture. As Cameron's successor after April 1764, he had surveyed the 
Ganges, the Brahmaputra, and several of their distributaries. His work 
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was given a more coherent goal with Clive's order, received in October 
1765, "to set about forming a general Map of Bengal1 with all Expedi- 
ti~n."~O Clive had just forced the Mughal emperor to make the Com- 
pany the diwan of Bengal and Bihar, thereby formalizing the Com- 
pany's authority over the provinces. No doubt Clive was motivated by 
the need for even basic geographical knowledge, but the immediate 
cause was the request by his old friend Robert Orme to "make me a vast 
map of Bengal" for use in the second volume of his history of the Com- 
pany's military victories in India." Remell was given an assistant for 
the task: William Richards, an ensign in the Bengal engineers. They 
worked very hard over the next fifteen months, delayed by Rennell's 
four-month incapacitation by serious wounds he received in an ambush 
in February 1766. Even though their river and road surveys were cur- 
sory, Rennell and Richards could not completely cover the whole prov- 
ince before they had to construct the final maps in time for Clive's de- 
parture for Britain late in January 1767.32 

As surveyor general, Rennell did take to the field. With the four army 
officers who were appointed to assist him, he extended, filled-in, and 
sometimes replaced his earlier work. But hs time was increasingly 
spent in map compilation in Dacca. (He was quite averse to Calcutta, 
which he found "di~agreeable.")~~ His last recorded survey expedition 
was in February 1771; most of the fieldwork was completed by the end 
of 1771, although some final areas were surveyed in 1776. In Dacca, 
Rennell produced numerous maps for the Bengal government and for 
the directors in London. Although he seriously considered retiring dur- 
ing the period of 1769 to 1771, in the end he persevered in the face of 
worsening health and did not leave India until April 1777.M On his re- 
turn to Britain, he was able to parley his professional standing into a 
successful career as a commercial geographer tied very closely to the 
establishment. Of particular relevance to the following discussion was 
his publication of his surveys as A Bengal Atlas in 1780, with a second 
edition in 1781.35 

The Bengal survey can be seen as the first systematic, regional survey 
in British India. But unlike later surveys, it relied for its coherency on 
Rennell's compilation of the final maps. His assistant sunreyors had 
varying skill levels and instruments of variable quality such that there 
was little that was "systematic" about the survey as a whole. In a cover 
letter to a general map of Bengal and Blhar which Reme11 sent to the 
court in January 1774, he stressed the laborious nature of his work as a 
cartographic compiler. The map was generated from "500 original sur- 
veys," being "the work of 10 different gentlemen." With "so great a 
diversity of Instruments and Measures, the lines of Bearing and Dis- 
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tance" frequently disagreed "and indeed the Truth is, that the Compar- 
ing and Correcting of them employed a large portion of the time."36 
That is, what has usually been treated as a single survey of Bengal 
should more properly be considered as numerous distinct, linear sur- 
veys which owed their certainty and truth to being fitted into the gra- 
ticule of the geographical map. 

The ambiguity of Rennell's position as surveyor general stemmed 
from the twin factors of a lack of data and a lack of personnel. Rennell 
had to go into the field to gather the necessary information. Once the 
basic coverage was completed, Rennell established the epistemological 
barrier between field surveys and office compilation. When in October 
1777 the Calcutta council found it necessary to "revive" the position, 
they appointed another engineer, Thomas Call. The surveyor general 
was now construed as an office job. There was no longer the possibility 
of field surveying as had been entertained when Rennell was appointed 
surveyor general. Call's orders stipulated that his job was to be "receiv- 
ing and compiling the Maps and Reports of the Surveyors now on 
duty." The first regulations for the office, promulgated 5 August 1779, 
and still in effect in 1817, reinforced the status of the surveyor general 
as the Bengal government's cartographic expert.37 

The four positions of "assistants to the surveyor general," which had 
been created under Rennell, were nominally revived after 1777. One of 
the four positions was used after 1788 for an officer who managed the 
cartographic archive in Calcutta. Each surveyor general applied to the 
council to use the assistants on particular projects, but the council did 
not always agree. The positions seem instead to have devolved into a 
means of supporting officers in other activities; by 1801, only the office 
manager was left. Geographical data continued therefore to be derived 
from more sporadic sources, such as the route surveys. For example, 
prodding by Call (as chief engineer) and Mark Wood (surveyor general) 
led the council to engage Reuben Burrow, a civilian who was then 
teaching engineer cadets in Calcutta, to establish latitudes and longitudes 
of cities throughout the lower plains; Burrow did so from 1787 to 1789. 
(Orme's request to Clive that the map of Bengal be based on longitudes 
was finally implemented.) 

The office of surveyor general was not a senior staff position. Call 
(1777-86), Wood (1786-SS), and Alexander Kyd (1788-94) all held the 
position because of their status as the second most senior engineer. Both 
Call and Wood resigned from the job when they succeeded to the posi- 
tion of chief engineer. All three, like Rennell before them, served as 
practicing engineers when necessary. Kyd finally resigned as surveyor 
general because he had too many other duties as an engineer. Of 
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Remellls successors in the eighteenth century, only Call actively con- 
structed new maps, in particular a twenty-sheet "Atlas of India" (see 
chapter 6). 

The fieldloffice distinction was broken once more-by Robert Cole- 
brooke. After his resignation in 1794, Kyd was still the second-ranking 
engineer, so new criteria were used to select the surveyor general, spe- 
cifically seniority of rank within the cadre of surveying officers. Francis 
Wilford, an engineer who had been surveying Benares since 1788, had 
served longer as an "assistant to the surveyor general," but Cole- 
brooke, an infantry officer, was higher in the army list and so got the 
job. (Colebrooke did not get the position because he had since 1789 been 
the officer in charge of the surveyor general's office in Calcutta.) An avid 
surveyor, Colebrooke took to the field l-umself to provide geographical 
information when the Company's territorial expansion in the Gangetic 
Plains simultaneously caused not only a shortage of survey officers 
(they were all needed for regimental duty) and a shortfall in revenues, 
but also an increase in the demand for new data on the regon. Cole- 
brooke died on survey duty in 1808; his position was given to, and held 
simultaneously by, the chief engineer, John Garstin (1808- 13) who rees- 
tablished the field/office distinction. 

Regulating Surveyors and 
Geographical Information 

One rather surprising point in the very initial period of Bengal surveys 
was that the surveyor generals did not maintain the archive of maps 
and survey journals. There seems to have been no clear allocation of 
responsibility for this task. Ln order to preserve the maps, and to save 
the cost of repeat surveys, the Calcutta council directed in June 1768 
that all geographical documents ought to be stored in the governor's 
care; the council's secretary was to maintain a list. It was not until 1787 
that those maps were moved to the surveyor general's office, although 
there was no attempt to recapture all of the maps held by other officers. 
A request by Mark Wood for an assistant to run the drawing office, 
essential considering how the surveyor general's time was divided 
among several jobs, was approved by the court in 1788. Robert Cole- 
brooke was appointed to that position in June 1789. 

These last developments were part of the increasing efforts by the 
Bengal government-especially under Lord Cornwallis (1786-91) and 
Lord Wellesley (1798-1805)-to control the flow of information to Cal- 
cutta and to make their increasingly territorial administrations more 
efficient and effective. As Bayly makes clear, the British did not simply 



138 PART TWO 

tap into the existing intelligence systems. They progressively intensi- 
fied their control over them; they matched them with their numerous 
statistical and geographical surveys. The management of information 
was rationalized in Calcutta with the formation in the 1790s of a Persian 
department to handle the "Persian correspondence." (The Persian sec- 
retaries Neil B. Edmonstone and Henry T. Prinsep will appear in Part 
Three as ardent supporters of mapmaking efforts in the nineteenth cen- 
tury.) The British tried to control the information flow physically, by 
building up their own postal system, although t h s  did take several de- 
cades. The British also formalized their relationship with their news- 
writers, informants, and subordinate princes; whereas Robert Clive and 
Warren Hastings had accepted that information sources would natu- 
rally disseminate intelligence to each side in a conflict, Cornwallis and 
Wellesley insisted that any communication with an enemy was an act 
of treason against the Company. The Company's own officials were in 
1799 strictly prohibited against disclosing information to newspapers. 
That is, the Company tried to emulate the development in Europe of the 
information-controlling bureaucracy of the modem state.38 

The regularization of information flows into Calcutta functioned ac- 
cording to the archval ideal of knowledge construction. The data 
would come from ad hoc observation and would then be rationalized 
within the urban archive. The bureaucrats in Calcutta could not effec- 
tively regulate the acts of observation; what they could regulate, how- 
ever, were the flow of data, once observed, and the observers. This is 
clear in the case of the surveys. By 1817, the regulations for the Bengal 
"Surveyor General's and Surveying Department" (the title's dichotomy 
is itself revealing) totaled fifty-eight paragraphs from twenty-seven 
different orders, originally promulgated between 5 August 1779 and 
1 May 1815.39 Those paragraphs fall into four categories: fifteen on sur- 
vey techniques; sixteen on administrative points; eleven on salaries and 
expenses; and the final sixteen on the distribution of survey journals 
and maps. 

One of the fifteen paragraphs concerning the techniques and duties 
of the surveyor in the field was generic and utterly vague: "the 
commander-in-chief expects that all officers employed on surveys, in 
the several branches of the public service, will consider it [to be] a duty 
of the utmost importance, and [will] always exercise the strictest in- 
spection and scrutiny ac~ordingly."~~ The other fourteen paragraphs 
specified the manner in which the route taken by each army detach- 
ment was to be surveyed. The original standing order, dated 29 Septem- 
ber 1788, required each commanding officer to appoint a junior officer 
to take note of "the computed distances, the towns, villages and rivers 
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on their routes, the nature of the roads and places of encampment, or 
any other observations which they may deem material." It was subse- 
quently modified in January 1804 to define explicitly the form in which 
the measurements were to be recorded (four columns, not unlike the 
cadastral traverse of figure 3.7, with horizontal lines marking each 
place of halt, etc.).41 Although these regulations sought to ensure the 
generation of a large quantity of easily comparable geographic infor- 
mation, they could specify neither the skills to be possessed by the sur- 
vey officers nor the precise quality to which the journals and maps 
should adhere. The acquisition of geographical knowledge by such 
means remained haphazard: it depended on where the army detach- 
ments happened to march and it led to substantial duplication. Nor 
could these regulations apply to regional surveys undertaken at the be- 
hest of the directors, of one of the presidency councils, or of a field 
commander. 

All of the other regulations were intended to reconcile each new 
mapmahng activity with the existing hierarchies of discipline (who re- 
ported to whom) and authority (rank and pay). In each instance, the 
field surveyor served at the pleasure of the council; only the council 
could approve petitions from the surveyors for health leave or for more 
expenses; only the council could take the officers away from survey 
duty. The surveyor general was an expert buffer between the council 
and the officers detached from their regiments for survey duty. He ad- 
vised the council, when asked; he composed the professional instruc- 
tions for each survey, at the council's request; and he received and ap- 
praised the results of each survey. There was little reflection on how 
this system of downward flow of orders and upward flow of informa- 
tion was to operate. The regulations were mostly established by the ad- 
ministration's reaction to events and circumstances beyond its imme- 
diate control. The issues resolved were varied but one theme stands 
out: the regulations established the lines and nature of communication 
between levels in the hierarchy. Surveyors had to send reports to the 
surveyor general monthly; the surveyor general reported to the military 
board quarterly, but took his orders from the governor general, to 
whom he was to submit annual reports; maps and field books had to be 
submitted in duplicate, one copy for the surveyor general, the other to 
be sent on to London; and so on. The chain of command was really a 
chain of communication. For officials to communicate beyond the scope 
of their authorized correspondents required the explicit, and tempo- 
rary, permission of each presidency council. Orders passed down the 
administrative hierarchy from the presidency to the largely autono- 
mous officers in the field; in return, the field officers sent back a vast 
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mass of reports, statistical information, narratives, and maps. For geo- 
graphical information, the key actors were the officers at each presi- 
dency who were charged with storing the data and with compiling 
maps. Similar configurations are found in other compendia of regula- 
tions for all three presidencie~.~~ 

The ad hoc position of the individual surveyors was reinforced in the 
financial recompense awarded them for their labors. Every officer in the 
Company's three armies received a salary based on his regimental rank, 
that rank being determined by strict seniority. Unlike Crown officers, 
Company officers could not purchase their rank but progressed by 
strict seniority. Their regimental salaries were augmented by batta, gra- 
tuities, and tent allowance. Batta began as extra, hazard pay during 
campaigns but by the 1780s, Madras officers received half batta and 
Bengal officers full batta even when in garrison and not on active ser- 
vice. The actual levels of pay and allowances were caught between the 
officers' keenly felt desire to be paid a viable wage and the court's at- 
tempts to impose parity across the three armies and the Crown regi- 
ments. The expenses of junior officers outstripped their income so that 
they were heavily in debt when they finally reached "field rank" of ma- 
jor and above. Unless an officer had a personal income, he had two pos- 
sible solutions: he might actively pursue postings to active campaigns 
and so receive full batta, with the attendant risk to himself, or he might 
pursue staff or political positions. 

Each staff position-such as deputy assistant quartermaster general, 
adjutant general, and barracks master-carried its own salary and al- 
lowances over and above the officer's regimental pay and batta. As an 
officer received recognition and advanced within the staff, he remained 
on the regimental roster and continued to advance in seniority and 
rank. A staff officer had to pay his office costs, including the salaries of 
his Indian clerks and the rental of office space, but these expenses were 
usually met by separate budget lines. Staff salaries were pure profit, as 
it were, and could be substantial. James Rennell had begun in 1767 with 
a monthly salary as surveyor general of 300 rupees (£27/12), as com- 
pared with his pay as a captain of engineers of only 120 rupees (£ll/l). 
His monthly staff salary was increased to 500 rupees (£46) in 1776; un- 
der Thomas Call it was increased further to 1,000 rupees (£92)' but in 
the retrenchments of 1785 it was cut back to 500 rupees. Thus in 1800, 
Colebrooke received 630 rupees (£57/19) monthly in regimental pay 
and batta, as a major in the Bengal infantry, plus his 500 rupees in staff 
salary. 

A similar situation prevailed in the Madras and Bombay presiden- 
cies. Indeed, the staff salaries were disproportionate in the Bombay 
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army because of its small regimental salaries. For example, in 1807 
Monier Williams was a brevet major in the Bombay infantry, for which 
he received only 296 rupees (£27/5), but his staff salary as surveyor gen- 
eral of Bombay was over twice as much: 702 rupees (£64/12). In Madras, 
Colin Mackenzie, a major of engineers in 1810, received monthly regi- 
mental pay of 525 rupees (£48/6) and a staff salary as surveyor general 
of another 1,400 rupees (£128/16). Mackenzie lost out in terms of the 
proportions of regimental to staff salary when simultaneously ap- 
pointed surveyor general of India in 1815 and promoted to lieutenant 
colonel; his regimental pay increased to 790 rupees (£72/14) but his staff 
salary increased only to 1,500 rupees (£138). 

Survey duty in the field and managing the map office in one of the 
three urban centers were also considered to be staff work and were ac- 
companied by extra salaries. h Bengal, surveyors in the field received 
a salary greater than the surveyor general: 618 rupees (£56/17) per 
month, or 858 rupees (£78/19) if surveying rivers because of the expense 
of renting boats. The Bengal surveyors did, however, have to pay for 
their own instruments, travel, and establishment, but even with those 
costs, the survey salary would have been a tidy sum for an ensign or 
lieutenant. Subalterns deputed by their commanding officer to record 
the route of an army column's march received an extra 100 rupees 
(£9/4) per month for the duration of the march. Engineer subalterns in 
Madras received extra salary equivalent to a captain's subsistence and 
batta, or 56/36/60 pagodas (£21/3) per month, plus another 74/22 pa- 
godas (E27/14) in allowances. Bombay surveyors had no extra salary as 
such and instead drew full batta when in the field.u 

Most of the special and ad hoc surveys did not fall into these neat 
salary categories. Salaries for their officers seem to have been fixed 
through negotiation by the surveyor and the respective administration, 
subject of course to approval by the directors in London. Mackenzie, 
for example, began at a monthly 400 pagodas (E148/16) for the Mysore 
survey, but this was cut by the court to 200 pagodas (£72/8) because he 
was still being paid an extra 200 pagodas per month as engineer with 
the Hyderabad Subsidiary Force.44 Allowances for exceptional situa- 
tions were also set by precedent under the Bengal government. For ex- 
ample, James Blunt temporarily ran the surveyor general's office while 
Colebrooke was surveying in the plains; Blunt's 200 rupees (£18/8) ex- 
tra salary was accordingly established by official regulation to be the 
"allowance of an officer of engineers in charge of the surveyor general's 
office." Similar precedents were set for the allowances for officers sur- 
veying army ~antonrnents.~" 

The negotiability of the surveyor's extra allowances distanced him 
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from the formal administrative system of the Company's army. Survey 
duty was something to be sought out by the able and willing officer. 
Unless that officer was able to attain an appointment within the office 
of the surveyor general, or perhaps that of the quartermaster general, 
survey duty was inherently temporary. 

The final set of paragraphs from the 1817 Bengal regulations, num- 
bering sixteen in all, were concerned with limiting, or at the least con- 
trolling, the distribution of maps. The Company was faced with a re- 
curring problem, specifically that of surveyors or their commanding 
officers who treated their maps as private property. Many maps did not 
find their way to the central administration in Calcutta, nor to the di- 
rectors in London. Several attempts were therefore made to ensure that 
surveyors' journals reached the surveyor general's office and that the 
distribution of the general maps was controlled. Initially, property 
rights were given as the principal reason for the controls: the directors 
had funded the collection of the data and the construction of the maps 
and, from 1768 on, they wanted to ensure that their rights in the matter 
were preserved.46 

Most of the first survey regulations of August 1779, still in effect in 
1817, dealt with the Company's possession of geographic information. 
They required all surveyors to give up all of their field books and maps 
upon completion of a survey. Moreover, the surveyor general could 
"not furnish. . . to any person whatever, copies of any maps or plans of 
the country, without an order in writing, from the [Military] Board or 
the commander in chief." If he did, or if he otherwise allowed maps to 
be distributed, he would be subject to dismissal. Later regulations 
(1809) required all of the administrators and bureaucrats in Calcutta, 
even the governor general and the council members, to surrender all of 
their own maps. If they needed a map, then the surveyor general was 
to bring it to them; if required to be left overnight, "they are to be se- 
cured under lock and key"; maps issued to field officers required a re- 
ceipt and a "declaration that the papers will be kept secret and no cop- 
ies taken of them."47 

Similar regulations were current in Madras and Bombay. But as in 
Bengal, they seem to have been unevenly enforced. For example, the 
chief engineer in Madras lost control of his collection of maps and plans 
in 1776-77, when factional disputes on the council led to the impris- 
onment of the governor, Lord Pigot. Conversely in 1800, Arthur Welles- 
ley could not order an engineer under his command to give him a COPY 

of a map of the major fortress at Seringapatnam because the engineer 
had received no order to do so from the Madras c~unci l .~"  

The Napoleonic Wars greatly intensified the Company's desire to 
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keep its geographic materials secret. Reme11 had been able to publish 
his A Bengal Atlas (1780 and 1781) because his maps were not very large 
in scale (five miles to the inch, or 1 : 316,800) and because his profits 
would constitute a reward for an arduous service. Reme11 then went 
on to publish his maps of India. However, the court stopped sharing 
geographcal data with Reme11 "soon after 1788," presumably because 
the resurgence of the Anglo-French struggle for empire made "the pub- 
lication of any geographical matter relating to India imprudent." 4Y The 
directors were explicit in their orders of October 1809 that "for reasons 
which need not be particularly stated . . . our declared enemies or any 
individual disaffected to our government" should be prevented from 
"obtaining valuable information touching the Geography of British In- 
dia, or of any of the Countries belonging to the neighboring Princes or 
States of Hindostan." 50 Just the hint that Mackenzie might want to pub- 
lish his 1808 maps of Mysore was sufficient for the directors to dismiss 
any such project on prin~iple.~] Until the end of the wars, all but the 
smallest-scale maps remained in manuscript. 

The Company's restrictions were not directed toward hostile In- 
dian states, which were assumed to possess a complete geographical 
knowledge of their own territories. Instead, the British sought to re- 
strict the information available to other European powers, specifically 
the French. This rational for the secrecy of geographic information was 
made explicit by the Board of Control in 1811. The court had relented 
in its resolve and had given permission to Colebrooke's widow to pub- 
lish his maps of India for her own benefit, as long as doing so would 
not be "productive of injury to the Company's interests." The board's 
objections were strong enough for it to overrule the court. While mili- 
tary maps "may undoubtedly be of use to our own officers," the presi- 
dent wrote, "they may also, at a future period, get into the hands of 
Europeans [that is, the French] acting in hostility to the C~rnpany . "~~  

The repeated strictures against the unauthorized dissemination of 
maps points to the continued distribution of maps and surveyor's jour- 
nals. The examples of two engineers in Madras demonstrate the exis- 
tence of a fairly active trade in geographical materials among at least 
the more serious surveyors. Mackenzie's "general collection" contains 
documents pertaining to many surveys in southern India; he also broke 
the Company's correspondence guidelines by sending packets of offi- 
cial documents to his friends in London in order to help them plead lus 
case to the directors." Then again, as the premier cartographer in south- 
em India, Mackenzie is perhaps not typical. Thomas DeHavilland was 
a less accomplished surveyor, although Mackenzie thought him "an ac- 
tive, enterprizing man" who aspired to "kclat as a Geographer." As an 
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engineer and surveyor on duty since 1797, DeHavilland had by 1810 
built up a collection comprising: some fifty-four route maps, dating 
back to the 1770s; thirty district maps, such as John Mather's of the Bar- 
amahal (1798) and Colebrooke's of Awadh (1800); five general maps of 
the Deccan, including Mackenzie's (1796) and his own (1807); plus nine- 
teen more maps of areas beyond India.s4 

After Napoleon's defeat in 1815, the Company's position with respect 
to the publication and dissemination of large-scale maps gradually 
eased. A story seems to have circulated among Company officials in 
about 1837 which demonstrated the futility of trying to keep geo- 
graphic information secret. Thomas Jervis wrote that shortly after re- 
turning to Europe in 1835, Lord William Bentinck had visited the Dep6t 
de la guerre in Paris, only to find on open display a map which accu- 
rately showed the supposedly secret disposition of the Company's 
troops in India.55 Certainly, the rhetoric of secrecy had all but disap- 
peared by then. Nonetheless, the directors continued to be jealous of 
the dissemination of geographical information without proper author- 
ization. The directors made it quite clear that the Company possessed 
proprietary rights in the information gathered by its officers. In 1822 
and 1823 the court actively sought the return of the maps of India con- 
structed by Charles Reynolds and Colebrooke from their respective ex- 
ecutors, and in 1828 it specifically prohibited Company officials from 
treating their maps as private property and publishing them on their 
own account. (Such had happened, for example, with Sir John Mal- 
colm's map of the Narmada valley, published by Arrowsmith in 1823.)56 

The Company's institutional aversion to the dissemination of geo- 
graphic information meant that, before the 1840s, its large-scale map- 
ping was almost entirely manuscript. The aversion was initially self- 
reinforcing: if maps were not to be published, then copies had to be kept 
to a minimum in order to minimize errors.57 There was little problem 
with publishing relatively small-scale maps of India in London, as long 
as it was done under the Company's patronage and authority. Through 
the 1810s and 1820s, the official demand for larger-scale maps steadily 
grew until it outweighed the ability to make sufficient manuscript cop- 
ies. This situation led to the slow easing of the Company's restrictions 
on publishing larger-scale maps that might be of military use. The same 
period saw the realization both that Britain's competitors for empire 
were far more capable in their acquisition of sensitive knowledge than 
had been hitherto thought and that the surveyor generals were less ca- 
pable than had been thought in keeping their geographic information 
secret. The result was a steady increase in map publication-both offi- 
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cial and private-in London and in India through the rest of the nine- 
teenth century.s8 

Patronage and the Hierarchy 
of Cartographic Expertise 

The East India Company's official regulation of maps and rnapmahg 
thus focused on two principal topics: the control of the geographic 
information produced by surveys and the placement of the survey- 
ors within the administrative luerarchy. However, those regulations 
covered neither the surveys themselves nor the processes of rnap- 
compilation. The one exception concerned the sporadic surveys of 
routes of army detachments which were undertaken by delegated in- 
fantry officers who might not have had any survey training. The small 
cadre of "proper" surveyors undertook the majority of regional surveys 
without formal regulations. Each member of the cadre was recognized 
by the administrators as possessing a certain cartographic expertise by 
dint of his training and experience. And, importantly, the administra- 
tors did not possess that expertise. 

The issue of expertise means that the bureaucratic position of the sur- 
veys was very similar to that of government science in general. Modem 
bureaucratic hierarchies can be characterized by the progressive in- 
crease in knowledge (although not facts), experience, expertise, author- 
ity, and responsibility through each level of the hierarchy; at the pin- 
nacle is the ultimate bureaucrat sitting atop an immense dendritic 
network of information and power. This overly neat characterization is 
challenged by the specialist, who necessarily possesses greater knowl- 
edge than his administrative superiors. Those superiors are incompe- 
tent to judge the merits of the specialist's work and so cannot be respon- 
sible for it.59 Time and time again, senior military and political officials 
in India expressed themselves as being unwilling or unable to under- 
stand the work that went into the maps they valued so highly. Lord 
Amherst told George Everest, for example, that he did not "have the 
leisure to attend" to explanations of the work of the Great Trigonomet- 
rical Survey; even Lord William Bentinck, the most technophilic gov- 
emor general and Amherst's successor, assured Everest that he "never 
understood" those explanations despite Everest's "painful efforts to di- 
vest them of all obscuri t ie~."~ 

Accordingly, the administrators of the three presidencies were un- 
able to promulgate any regulations governing the actual practices of 
the topographic, revenue, and trigonometrical surveys. They had to 
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rely on the surveyors to regulate themselves within their own separate 
and informal hierarchy of knowledge and skills. The functioning of this 
"mini-hierarchy" and its intersection with the Company's predominant 
hierarchy of political and military control were governed by the estab- 
lished patronage system. Membership of the core cadre of surveyors 
depended as much on the willingness of officers to serve as surveyors 
as on their ability to do so; and the willingness to serve depended on 
their perception of the benefits they would receive. Conversely, entry 
into and subsequent promotion (increase in staff rank and professional 
stature) within the mini-hierarchy was controlled by the administra- 
tors and politicians who possessed the power to appoint officers to new 
tasks. 

Strictly speaking, patronage refers to financial resources which are 
within the power of an individual or corporation to grant to other in- 
dividuals. The most common form of patronage in eighteenth- and 
early nineteenth-century Britain were the "livings" (priesthoods) in the 
Church of England owned by local landowners and bestowed by them 
on individuals for a variety of familial, social, and personal reasons. 
The situation was of course more complex for corporations like the East 
India Company. Each of the directors possessed personal patronage: 
they each appointed a certain number of cadets and writers every 
year.61 Once within the Company's service, however, individuals were 
promoted in rank by strict seniority. 

Except for the most senior positions, which were controlled by the 
Crown, the patronage of staff appointments was possessed by the Court 
of Directors. That is, the appointments were made by the court's chair- 
men and its powerful secretariat, which enjoyed great leeway in "in- 
terpreting the Court's wishes."h2 The court usually ratified the staff 
appointments made by the councils in India. The administrators in Lon- 
don remained jealous of their powers of appointment and did, on oc- 
casion, preempt or overturn appointments made in India. In this re- 
spect, the court took a particular interest in the surveyor generals: in 
1777 the court wanted James Rennell's assistant William Richards rather 
than Thomas Call to be surveyor general of Bengal, but Richards retired 
due to ill-health; it refused to allow the appointment of a surveyor gen- 
eral at Madras until 1810; it appointed Colin Mackenzie surveyor gen- 
eral of India in 1814; it revoked John Hodgson's 1821 appointment in 
favor of Valentine Blacker; in 1837 it appointed Thomas Best Jervis to 
succeed Everest. To be appointed to a staff position, an officer therefore 
had to have the interest of key administrators in their presidency, 
whether councillors themselves or their advisors. To be certain in his 
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appointment, the officer would need interest among the directors 
in London as well. 

The moral economy of corporate patronage was straightforward. The 
support of surveying gave the Company three essential benefits. First, 
and most obviously, the surveyors generated and organized inforrna- 
tion, thereby allowing the Company to exercise power over India. Sec- 
ond, the exercise of patronage was a means to control and to ensure 
loyalty among the Company's servants. Third, the presence of clearly 
loyal servants legtimated the Company's sovereignty in the eyes of pol- 
iticians in Britain, of Indian princes, and of other European states. l lus  
last point was particularly relevant to the prestige garnered from the 
Company's support of surveying and science.63 

In return, the surveyors would acquire the interest of their superiors. 
In 1829, for example, Everest identified a "crowd" of surveyors "who 
possess quite talent sufficient, and morale sufficient," and who wished 
to be "brought forward" to the directors' attentiombl Such attention 
translated into professional advancement within the Company. Once 
granted, a staff position was almost the personal property of an indi- 
vidual officer, from which he could not be removed except by his res- 
ignation or promotion. For example, in 1810 the Madras council abol- 
ished the position of Company's astronomer, whch was then held pro 
tern by John Warren; when John Goldingham returned to Madras in 
1812, he took up the position once more. Again, when the court over- 
turned Hodgson's appointment as surveyor general in 1821, the Cal- 
cutta council felt obliged to create for him an equivalent position as 
I, revenue surveyor general." 

By "doing science" the surveyors would also enhance their social 
standing, could possibly be elected to scientific societies, and might 
even attain "genteel" status. Overall, they would achieve financial se- 
curity. Everest himself was perhaps the most successful of the survey- 
ors in t h s  regard when he returned to Britain. He became a visitor (that 
is, governor) of the Royal Observatory and a council member of the 
Royal Geographcal Society; after twenty more years of petitions he was 
knighted. Rennell might have traded his commission for the role of a 
commercial geographer and the status of "pseudo-gentry," in whch he 
was emulated by Jervis in the 1 8 4 0 ~ ~  but Everest built on his family's 
position in the lesser gentry to become a "true gentleman." 65 

Field surveyors risked much in the name of career advancement. 
Everest's later career indicates that he had consciously calculated that 
his self-advancement would outweigh the threat to his health. I have 
described above how his health deteriorated in the 1820s; it got worse 
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in the 1830s and he decided to retire once he was promoted to lieuten- 
ant colonel. when promoted in 1838 he discovered that because of his 
lengthy furloughs in the 1820s he would not receive a colonel's pension 
unless he stayed on until 1843. And this he did, despite the risk in- 
volved. Everest's actions point to the expectations of all of the surveyors 
to receive benefit from their service. They might have had other mo- 
tives-evangelical officers like Jervis were religiously inspired to im- 
prove the lot of the "ignorant heathen" in India-but all had a healthy 
interest for self-advancement. 

Undertaking surveys was a potentially difficult approach to advanc- 
ing one's career. Beyond the Company's formal hierarchy and institu- 
tional system of returns, the surveyors were part of informal networks 
of acquaintance and interest. An aspiring officer expanded his network 
of interest through his social connections. The ability of junior officers 
to gain access to the council chambers and to gain the ear of governors 
and commanders in chief depended on their personal relationships. But 
by definition, surveying required the officer to be in the field for long 
periods, when he would be absent from urban society and so denied 
the possibility of developing his social position. As a result, the offi- 
cer's chances of advancement would diminish. In return, the surveyors 
gambled that their work itself would bring them to the attention of 
councillors and directors; to reinforce their position, the surveyors lost 
no opportunity to submit petitions explaining at great length the rea- 
sons why they deserved their superior's interest. The deployment of 
interest not only paralleled and reinforced class superiority, it was also 
a form of investment. Thus William Lambton, who had advanced into 
a circle of well-connected politicians in Madras, recorded his indebt- 
edness to a friend in England: "I received a letter from Mr. King, and 
will write h m  when my eyes are a little better-in the meantime I shall 
relieve the wants of his son. Heaven is now granting me those favors by 
which others have had the means of relieving me." 66 

But, as noted, the surveyors' social and political patrons could not 
define the workings of the surveys or of other scientific enquiries be- 
yond the regular administrative details of authority and discipline. 
To ensure that the surveyors did not abuse the discretion necessarily 
awarded them, the administrators had by 1800 formed them into a hi- 
erarchy of expert judges. Each surveyor's position in the hierarchy was 
defined by his level of interest: the more interest, the higher the posi- 
tion, and vice versa. Surveyors close to each administration were 
charged with the task of certifying that the lesser surveyors had indeed 
fulfilled their duties properly and so should receive the financial bene- 
fits. This hierarchy of observation, and thus of control, was extended to 
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embrace the non-British surveyors so they became the instruments of 
their military overseers, with their work subject to corroboration and 
correction. Even if the labor was not British, their surveys still were. 

The hierarchy in India was represented by the surveyor general at 
each presidency (the chef engineer or quartermaster general at Madras 
before 1810), who was to attest to the accuracy and quality of the maps, 
records, and journals submitted by the surveyors. The allowance for 
those officers deputed to measure an army's route was not paid until 
the surveyor general certified the work, and surveyors' contingent ex- 
penses were not paid until all of their work had been received by the 
surveyor general. Mackenzie evaluated the work of Lambton's Great 
Trigonometrical Survey as well as Aaron Arrowsmith's Improved Map of 
lndia (1816). Hodgson assessed Monier William's updated version of 
Charles Reynolds's map of India.67 And so on. Most surveyors did pro- 
duce the required maps and reports, but there were occasional failures. 
One instance is provided by Alexander Laidlaw, a civilian, who was 
attached in 1817 to William Webb's survey of the recently conquered 
district of Kumaon with responsibility for determining the location of 
metallic ores. Despite his effusive responses to Hodgson's repeated re- 
quests for reports, he submitted only bills and was eventually dis- 
missed by the Bengal council in 1818.@ 

The uppermost tier of the hierarchy was situated in London. Rennell 
was the Company's mapping expert from 1780 until his death in 1830. 
His judgment seems to have been supplemented in the 1820s by that of 
Colonel James Salmond, the court's military ~ecre tary .~~ When Salmond 
died in December 1837, the court turned to the cartographer John Wal- 
ker, until he grew senile in the late 1860s. These men assessed new map- 
ping schemes proposed in either India or Britain and they reported on 
the quality of the h a 1  products. When a particularly exceptional map 
arrived from India, or when a surveyor petitioned for remuneration 
over and above his salary, Rennell, Salmond, or Walker first had to ap- 
prove the work before the court would award large monetary rewards. 
For example, the court awarded Mackenzie 2,400 pagodas (£900) for his 
1796 map of the Deccan, once Rennell had approved it, and it gave 
Reynolds the huge sum of two lakhs of rupees (£18,400), one lakh for 
expenses and another as reward. The court approved, probably at Sal- 
mond's behest, the 10,300 rupees (£950) granted to Jervis by the Bombay 
government in 1836 for the survey and census of Konkan.'O 

Despite its reputation for parsimony, the court was more than willing 
to make or approve these rewards, even as it always ensured that the 
surveyors' immediate allowances were kept within tight limits. For ex- 
ample, the court had immediately halved Mackenzie's allowances on 
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the Mysore survey, began in 1799; it repeatedly directed that the survey 
be finished as soon as possible; and it rejected all appeals from the 
Madras government for an increase in Mackenzie's allowances, until 
Rennell could judge the final map. Rennell's report was glowing, so 
the court eventually awarded Mackenzie the sum of 9,000 pagodas 
(£3,350).71 By holding out the promise of a lump sum reward for ex- 
cellent work, the court managed both to control and to entice the 
surveyors. 

The mini-hierarchy of cartographic expertise did not constitute a for- 
mal survey organization. The power to move military officers to and 
from survey duty, together with the right to allocate funds to pay staff 
salaries and the contingent expenses associated with any survey, re- 
mained firmly in the hands of the court and the governing councils, the 
court's delegated representatives in India. The mini-hierarchy was in- 
tertwined with the administrative hierarchy which sought to channel 
information from the field officers to the central urban bureaucracies. 
On the other hand, the mini-hierarchy provided a foundation on which 
the administrative responsibilities of the surveyor generals did eventu- 
ally build into the Survey of India of the later nineteenth century. The 
origins of an extensive, detailed India-wide survey, and thus of the 
regularization of the mini-hierarchy as a formal structure, lie in the Ma- 
dras presidency in the early nineteenth century and are discussed in the 
following chapter. 

The Working of Interest: 
Burrow, Mackenzie, and Lambton 

The manner in which interest functioned is best illustrated by contrast- 
ing the experiences of Reuben Burrow, William Lambton, and Colin 
Mackenzie. Born within nine years of each other (between 1747 and 
1756), they all came from humble backgrounds in regions distant from 
Britain's metropolitan centers. Largely self-taught in mathematics, as- 
tronomy, and surveying, they became members of the professional and 
state-supported groups who in the early 1800s challenged the estab- 
lished scientific elites. All three died "in harness" in India. Burrow and 
Mackenzie also shared orientalist interests. But the three differed con- 
siderably in the means of their advancement through the British hier- 
archies of knowledge and rank and in their ability to undertake 
new cartographic activities. A comparison of their histories is thus 
revealing. 

Reuben Burrow (or Burrough) was born near Leeds in 1747, the son 
of a small farmer. Like most other civilian mathematicians, he sup- 
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ported himself as a mathematical teacher and entrepreneur. He worked 
for the astronomer royal, Nevil Maskelyne, from 1771 to 1774, simulta- 
neously worlung as a tutor in Greenwich. He founded The Ladies Diary 
or Women's Almanac in 1775 and he continued to publish it when in 1776 
he became the mathematics and surveying teacher in the Board of Ord- 
nance's [map] Drawing Room in the Tower of London. His intemperate 
character alienated his superiors and erstwhile supporters. He quar- 
reled with Maskelyne; he sued Charles Hutton-the son of a Newcastle 
colliery worker, who was now mathematics master at the Royal Mili- 
tary Academy, Woolwich, thanks to Maskelyne's interest-over Hut- 
ton's own almanac. He was obliged to quit the Tower after he talked 
back to the master general of Ordnance, the duke of Richmond; Burrow 
recorded that after a rebuke from the duke, he had "looked at [the 
duke] with all the insolence and blackness of hell, and told him that . . . 
[he] did not chuse to put up with impertinence from anybody." After 
Burrow's death, even a supporter could "offer no excuse for Mr. B.'s 
scurrility and ~bsceni ty ."~~ 

Despite his character, Burrow did acquire the interest of one patron: 
Henry Watson of the Bengal engineers. Wlule on furlough in London, 
Watson had recommended Burrow for the job in the Ordnance drawing 
room.73 On his resignation in 1782, Burrow took Watson's advice to go 
out to India and set up shop as a private mathematics teacher in Cal- 
cutta. He arrived early in 1783 and entered into the fringes of Calcutta's 
small intellectual circle, which just then was crystallizing into the Asi- 
atic Society of Bengal. He submitted several papers to the early issues 
of the society's journal, Asiatic Researches, including one on Hindu 
mathematics. He used Watson's connection to write to Warren Ha- 
stings, the governor general and well-known orientalist, on the need for 
an investigation of Hindu mathematics and astronomy and for exten- 
sive observations of latitude and longitude throughout India, in which 
he ignored James Rennell's work, if he ever knew of it.74 

The Company's patronage system remained inaccessible to Burrow 
until 1784 when Watson, as chief engineer, recommended him for the 
post of mathematical master to the engineer officers at Calcutta (part of 
yet another attempt to overcome the chronic shortage of trained engi- 
neers). Watson left India soon after, but Burrow was able to capitalize 
on his position. Thomas Call, former surveyor general and now chief 
engineer, persuaded the Calcutta council to hire Burrow to make astro- 
nomical observations for latitude and longitude throughout northern 
India, to aid the construction of Call's general map. Burrow spent from 
July 1787 to January 1788 on this task, with a second season from Sep- 
tember 1788 to May 1789. Burrow was then selected to measure two 
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geodetic arcs-one each along a parallel and a meridian-which had 
been suggested in London by William Roy in 1784 (see chapter 5). The 
court had intended to send out the necessary instruments in 1789, but 
contractual problems meant that the instruments never arrived. Even 
so, Burrow measured the two arcs in 1790-91 near Krishnanagar, just 
north of Calcutta on the Tropic of Cancer; without instruments, he per- 
formed the measurement by laying rods directly along the ground. The 
following field season, Burrow sought to make further corrections to 
the existing maps of Bengal, but he died at Buxar in June 1792.75 

Burrow thus represents the lower class of "mathematical practition- 
ers" who survived through their own entrepreneurial efforts as tutors 
and as authors. There is no doubt that he had the necessary skills for a 
scientific career, but his antagonistic character prevented him from de- 
veloping the necessary social connections. It was not until after 1815 
that the scientific institutions in London were forced to accept individ- 
uals who lacked the proper social background provided by either gen- 
teel birth or an official, "covenanted" appointment in the military or 
civil bureaucracy which conferred pseudo-gentility; in fact, the estab- 
lished societies found it hard to accommodate the new professional 
scientists who in turn resorted to establishing their own societies orga- 
nized by intellectual discipline rather than by social c~nnec t ion .~~  With- 
out formal rank in the Company's hierarchy, Burrow and the few others 
like him had to rely on their own merits and reputations for their entire 
social position. Covenanted officials like Mackenzie could rise that 
much higher intellectually and professionally. 

A few years Burrow's junior, Colin Mackenzie was born in 1754 in 
Stornoway, the chief port of Lewis in the Outer he bride^.^^ Mackenzie 
was doubly indebted to his clan chief, also the Lewis proprietor, for his 
Indian career. According to his longtime friend, Alexander Johnstone, 
Mackenzie's mathematical abilities when still "a very young man" had 
drawn Lord Fortrose's attention. This seems to have led to his appoint- 
ment, sometime before 1778, to be comptroller of customs for Lewis. 
Fortrose's son, the earl of Seaforth, employed Mackenzie to write an 
account of Hindu mathematics for Francis, fifth Lord Napier of Mer- 
chiston. Napier had planned, but did not complete, a biography of his 
seventeenth-century ancestor, John Napier, who had devised loga- 
rithms; Mackenzie's hiring was probably motivated by the contempo- 
rary idea that decimal digits originated in ancient India.78 Mackenzie 
seems to have been strictly self-taught in mathematics; he probably did 
not attend any un i~e r s i t y .~~  After Napier's death in 1773, Mackenzie 
"became very desirous of prosecuting his Oriental researches in In- 
dia."80 By 1781, Seaforth had managed to secure a position for his clans- 
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man in the Madras infantry. The delay perhaps indicates that Macken- 
zie took some time to decide whether to join the flood of Highlanders 
leaving Scotland to seek their fortunes in the new empire, his elder and 
younger brothers having already emigrated to Canada. 

In his third year in India, in 1786, Mackenzie was able to transfer to 
the engineers. He thereafter automatically climbed the ladder of sen- 
iority within that corps and so benefited from progressively higher 
rank, salary, and prestige. He reached full colonel in August 1819; in 
1815 he was awarded the Order of the Bath, the dedicated military or- 
der, although only at the junior rank of commander (CB). Mackenzie 
soon made a name for himself as a courageous siege engineer and as 
the Company's most capable surveyor. The 1790-92 war with Tipu Sul- 
tan of Mysore introduced Mackenzie to Lord Cornwallis, the governor 
general. After Tipu's surrender, Cornwallis specifically directed that 
Mackenzie be the engineer and surveyor for the British force attached 
to the Nizam of Hyderabad. But Mackenzie had little time to survey the 
Deccan because he was repeatedly detached to engineering tasks: he 
participated in the siege of Pondicherry in 1793; he took to the field with 
the Nizam's army against the Marathas in 1795; he was senior e n p e e r  
on the Ceylon expedition in 1796; he prepared for the abortive Manila 
expedition in 1797; and, in 1799 he was h e f  engineer of the Nizam's 
forces, under Arthur Wellesley's command, during the final campaign 
against Tipu, in which he played a significant role in the assault on the 
great fortress of Seringapatnam. 

Mackenzie was thereafter employed primarily as a surveyor in My- 
sore and other regions of southern India (see chapter 5). After fourteen 
years of petitions and memoranda, he was in October 1810 appointed 
to be the first surveyor general of Madras. Even so, he continued to 
serve as an engineer after 1799, most notably with Stamford Raffles' 
expedition to Java during the years of 1811 to 1814. Upon h s  return, 
Mackenzie found himself nominated by the court to be the first sur- 
veyor general of India; he spent his last years in Calcutta, fighting the 
climate, until his death on 8 May 1821 as he sailed up-river in search of 
more salubrious air. 

On his appointment as surveyor general of India, Mackenzie had his 
portrait taken (figure 4.1). He is surrounded by his pandits who offer 
him a telescope and a palm-leaf manuscript. Atop distant lulls are a 
"basket-and-pole" survey signal and the giant statue at Sravana Bela- 
gola, which Mackenzie measured and sketched after Buchanan's failure 
(chapter 3). The image demonstrates Mackenzie's situation at the center 
of "the richest skeins of oriental ~nformation and intelligence." He epi- 
tomized the "ideal of informed British rule": not only did he collect 



Pigure 4.1 Thomas Hickey, portrait of Colin Mackenzie, surveyor general of India, Cal- 
cutta 1816. 

To his left, holding the telescope, is Mackenzie's peon Kistnaji. The old pandit pfofferffer 
fnd5 a palm-leaf manuscript is probab1y *'the p m  old Jain," Dh&. Standing slighdy 
ttelrind Macdamtie is #av& V d t a  Ialahndah, who sought to mange and trmsh 
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geographical information, he employed a large body of pandits to col- 
lect-or copy-historical manuscripts and inscriptions; he and his as- 
sistants drew hundreds of illustrations of Indian architecture and 
pe~ple .~ '  When he died, he had amassed a huge collection of some 
"3,000 stone and copperplate inscriptions, 1,568 literary manuscripts, 
2,070 local tracts, and large portfolios and collections of drawings, 
plans, images, and antiquities." s2 

Mackenzie had, as noted, gone out to India to pursue his interest in 
Hindu mathematics. On his arrival, he was soon invited to Madura by 
the late Lord Napier's favorite daughter, Hester Johnstone, wife of 
Samuel Johnstone, paymaster at Madura, and mother of Alexander. 
Mrs. Johnstone had already collected a mass of scientific documents 
and now wanted Mackenzie to help her organize them; she introduced 
Mackenzie to scholars from Madura's famous Hindu college; and she 
prompted his idea of collecting historical and literary manuscripts. But 
it was not until 1796 that Mackenzie had sufficient time and money to 
employ pandits to construct his  collection^.^^ And he set about the task 
with a vengeance. Official support for his collections was forthcoming 
after 1805, when the directors awarded h m  9,000 pagodas (£3,350) for 
his previous expenses and allowed him free postage; in 1808 the Ma- 
dras council gave him the sinecure of barrack master of Mysore to allow 
him to arrange the collection; the Calcutta council continued to fund 
his staff after his move to Bengal in 1817. 

Mackenzie was widely recognized as being a first-rate surveyor and 
orientalist. Had he not, he would not have been given financial support 
for h s  pandits, nor would he have been appointed surveyor general of 
India. Yet Mackenzie himself was very ambivalent concerning his repu- 
tation. He felt that the Madras council and the Court of Directors had 
mistreated him. He was especially upset when he compared his own 
problems with the administration to the undeniably favorable treat- 
ment of Lambton. 

A Yorkshireman like Burrow, William Lambton was born near North- 
allerton in 1756, or perhaps 1753 (figure 4.2). Even more than Macken- 
zie, Lambton's early career reveals all the signs of supportive benefac- 
tors: the scholarship to the local grammar school; his 1781 commission 
as an ensign in a militia regiment; his 1782 transfer to a Crown regi- 
ment, HM 33rd Foot, then stationed in North America; and, his ap- 
pointment in 1785 to the civil position of barracks master for New 
Brunswick, with a comfortable salary of £400 per annum. Lambton 
stayed behind when the 33rd returned to Britain. His knowledge of the 
scientific literature on astronomy and geodesy dates from his leisure 
reading at this time. His principal patron was Brooke Watson, a York- 
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Figure 4.2 Willlam Havcll, por t ra~t  ot  W ~ l l ~ a m  Lambton, \~rpt,r~ntenclcnt of the Great 
Trigonometrical Survey, Hyclcrabad 1822. (Royal Aslat~c Soclet), I.ondon.) 

shireman who had served as commissary general in Canada and who 
became lord mayor of London; Watson had lobbied in London for 
Lambton's appointment as barracks master. A 1794 cl~ange in army 
policy meant that Lambton could retain either his military or his civil 
position, but not both. The 33rd were about to embark for Tndia and 
Watson was of the opinion "(very common in those times in England) 
that to go to India, and to acquire a fortune there, were the same thing." 
So Lambton rejoined his regimentY 

Lambton reached Calcutta in 1797, already in debt and with serious 
reservations about having quit his cushy civil position for a lieu ttbnant's 
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meager salary. His status was quite anomalous: he had not served with 
his regiment for twelve years; moreover, at the age of 41, his claim to h 
the oldest subaltern in the British army was more than justified. But he 
soon received a salaried staff appointment. His age, his administrative 
experience, the fact that the 33rd were to take part in the campaign 
planned against Mysore, and most importantly Watson's letter of intro- 
duction to the commander in chief in India, Sir Alured Clark, secured 
for Lambton the staff position of brigade major to the King's Troops 
stationed within the Madras presidency. 

Lambton sailed to Madras in the company of his regimental colonel, 
Arthur Wellesley, and stayed with him once there (it was a common 
practice for senior or wealthy officers to provide board and lodging for 
their juniors). Wellesley unsettled Lambton with his aloofness, but he 
nonetheless formed a high opinion of the new brigade major. Lambton 
served well during the campaign against Tipu and played a prominent 
role in the final assault on Seringapatnam in April 1799. Thereafter he 
joined the staff of the Grand Army as it toured Mysore under Welles- 
ley's command. It was almost certainly at this time that Lambton con- 
ceived of undertaking a geodetic triangulation and geographic survey 
across southern India.B5 Lambton's survey got off the ground because it 
was supported by Wellesley, his elder brother the governor general, 
Lord Wellesley, and their friends within the Madras administration, no- 
tably the governor, Lord Clive, and the chief secretary, Josiah Webbe, 
who was one of Lord Wellesley's principal "crea t~res ."~  

The extent of Lambton's interest is evident from the first threat to his 
survey. The court had of course referred both Lambton's and Macken- 
zie's ideas for surveys of Mysore and southern India to James Remell's 
expert judgment. From the fragmentary record, it seems that Remeu 
did not actually see a copy of Lambton's proposal. Writing in early 
1801, he referred to the survey as the "Astronomical Survey on the 
Mysore Establishment" and described it as constituting only an astro- 
nomical (not trigonometrical) framework for Mackenzie's survey. Ren- 
nell therefore rejected Lambton's plan as being unnecessary: Mackenzie 
himself could do the work more cheaply and effi~iently.~' While Lamb- 
ton excused Reme11 for his mistake, he still had to deal with a poten- 
tially damning opposition in London. So he appealed to an old friend 
and creditor, the reverend Samuel Peach. "I wish you could be the 
means, through some of your scientific friends," Lambton wrote, "of 
impressing the minds of the Court of Directors with the magnitude and 
importance of my ~nder taking."~ This move did not work. What did 
work, however, was the support shown by the Madras governor. Clive 
sent a copy of the misunderstood proposal to his uncle and client: Mas- 
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kelyne, the astronomer royal. Maskelyne intervened and remonstrated 
with Rennell, who in turn revised his opinions in favor of Lambton; ths  
event opened a lengthy correspondence between Lambton and Maske- 
lyne. The court acquiesced to its expert cartographer.89 

Clive was just the first of a number of Company politicians and 
Crown appointees who were motivated in their support for Lambtonts 
survey by two factors: that the trigonometrical survey constituted a de- 
sirable science which ought to be supported by the Company and that if 
Lambton did not undertake it, no one else could. Clive, for example, 
also wanted to expand Lambton's survey to encompass the measure- 
ment of an arc of a meridian in the north of India, as Burrow had been 
contracted to 

Clive's successor as governor, Lord William Bentinck, was so strong 
in his support that Lambton could in 1806 bluntly refuse to cut his ex- 
penditures. He openly referred to Bentinck's support in his correspon- 
dence with the Finance Committee-"I delayed giving an answer to 
your letter until I had conversed with His Lordship on the subjectu- 
and blithely asserted that the increase in his expenses represented only 
a "very trifling augmentation" whereas the figures sent to Lambton for 
explanation represented a 266 percent increase since 1800. (Lambton's 
expenditures had actually increased by 454 percent: the committee had 
mistakenly used the figures for Mackenzie's Mysore survey!) Bentinck 
also played the card that a similarly qualified officer might never again 
serve in India. The committee members were forced to acquiesce be- 
cause, as they admitted, they did "not profess themselves competent" 
to suggest whether or not the survey ought to be curtailed. They could 
not put forth a creditable reason why such a survey ought to be cut if 
the expert (Lambton) said that the costs were necessary and if the gov- 
ernor con~urred.~'  

After Bentinck's recall, Lambton received the effusive support of Wil- 
liam Petrie, councillor and acting governor.92 The threat to Lambton's 
expensive survey by the appointment of the penny-pinching Sir George 
Barlow as governor was more than offset by the interest shown by the 
new governor general, Lord Minto. Lambton made it clear to the Ma- 
dras government that Minto had "entirely acquiesced" to Lambton's 
opinions in a private conversation; this acquiescence might have been 
polite response to an importunate officer, but as a fellow of the ~ o y a l  
Society, Minto was one of the few scientifically interested politicians 
then in India.'" 

Nor was there a lack of promotion and recognition for Lambton, al- 
though it was slow at first. He was allowed to keep the staff rank, al- 
though not the salary, of brigade major until he was finally promoted 
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through seniority to captain in 1807; he was then able to purchase his 
majority in 1808, with £3,000 of his own money and £2,000 more from 
the sale of his captaincy. When the 33rd left India in 1811, Lambton's 
patrons secured a special dispensation for h m  to stay in lndia at the 
Company's expense, together with the brevet rank of lieutenant col- 

In 1817, Lambton's survey was transferred to the Bengal gov- 
ernment and finally given an official name: the Great (or Grand) 
Trigonometrical Survey of India. In the same year he was elected a cor- 
responding member of the Academie des sciences, through the efforts 
of Warren, who had returned to restoration France to reclaim his birth- 
right; this prompted a belated recognition from the Royal Society, 
which elected him a fellow in 1818. (Lambton had been publicly recog- 
nized in Britain only once before this, by William Playfair in 1813.) 95 By 
then over sixty years of age, Lambton had largely retired from the ac- 
tive prosecution of the survey; he died in January 1823 whle moving 
his headquarters from Hyderabad to Nagpur. 

In comparison with Lambton, Mackenzie thought hrnself quite rnis- 
treated. He found himself trapped. His career was at the whim of h s  
political overseers; he was appointed to the Mysore survey, to be sur- 
veyor general of Madras, and then to be surveyor general of India 
"without solicitation or any [prior] personal knowledge." Moreover, 
despite the numerous petitions and memoranda he submitted to the 
Madras council on the subject of how to make surveys properly, the 
council failed to give him adequate resources. His surveying work was 
delayed and made all the more difficult by his being detached for more 
mundane engineering tasks. And when he sought to leave this difficult 
situation, he was (in his opinion) denied appointments to more sedate 
staff positions that were more commensurate with his age and rank. 
Lambton, however, was veritably showered with money, even as Mac- 
kenzie had to prosecute the Mysore survey "under a privation of sal- 
ary and comfort that," even by 1819 had "never yet been remedied."" 
Phillimore has demonstrated that Mackenzie's personal relations with 
Lambton were quite cordial. Even so, it is clear that Mackenzie's atti- 
tude toward Lambton's survey could be hostile. Mackenzie argued that 
his Mysore survey was the equal of Lambton's and that their difference 
in quality was "really so small as to make very little difference on the 
scale of common maps."97 Subsequently, Mackenzie was particularly 
aggrieved by the failure in 1817 of the governor general to consult hm,  
in his capacity as surveyor general of India, before transferring Lamb- 
ton's trigonometrical survey to the Calcutta g o ~ e m m e n t . ~ ~  

Mackenzie cast himself as the practical soldier who stood at odds 
with the political machinations of career bureaucrats and staff officers. 
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"I have no interest with the managing people at Madras about the Gov- 
ernor and particularly in the Military Department," he wrote in 1801. 
"Mr. Webbe is the only one I could solicit without repugnance to my 
own feelings." Eighteen years later, he observed that there were only 
two officials in Calcutta who were not "Dandies" and who were con- 
cerned with "the more important branches of government concerns": 
James Stuart and George Dowdeswell, both council me rnbe r~ .~  Like all 
of those who see their principles as being fundamentally correct and 
self-evident, Mackenzie lay the blame for his comparative lack of sup- 
port on anti-intellectualism and party politics. Once, when particu- 
larly depressed and discouraged, Mackenzie asserted, without proof as 
far as I can tell, that the directors had failed (before 1810) to appoint 
him surveyor general because of "the stubborn prejudices of old [Alex- 
ander] Dalrymple and the more selfish insinuations of others in the 
dark." In Madras, he admitted that he had indeed "personally" re- 
ceived "uniform attentions" from lords Wellesley and Bentinck, but he 
lacked support among the Company's bureaucrats. He was particularly 
critical of General James Stuart, whom he accused of actively stalling 
his attempts to unify the Madras surveys for the benefit of the quarter- 
master general.loO And as for the fulsome statement by Petrie that he 
had "never passed an opportunity of recording my sincere respect and 
esteem" for "Major Mackenzie's merits," and that in "labor, assiduity, 
and zeal, he is inferior to no man," Mackenzie derided it as "a Jesuitical 
evasion." lol 

Mackenzie possessed a sizable circle of friends drawn from the over- 
lapping communities of military officers and orientalists. He relied on 
them when he pressed h s  arguments with his superiors and he re- 
quested them to intercede on his behalf with the court in London.lo2 His 
social network seems to have been behind the support given to his his- 
torical and literary research, but it failed with respect to his carto- 
graphic work. Mackenzie received support from some prominent poli- 
ticians: Bentinck, who told Mackenzie frankly that his hands were tied 
by the court's orders; Wellesley; and Cornwallis, who assured Macken- 
zie of his good opinion before his untimely death in 1805. In fact, cir- 
cumstances suggest that Wellesley was influenced in his proposal for a 
comprehensive statistical and geographical survey of Mysore by Mac- 
kenzie.lo3 But none of these politicians could protect Mackenzie's sur- 
vey from being pruned back. Mackenzie sent numerous, lengthy 
memoranda to the council, pleading his case, asking for more re- 
sources, but to no avail. In contrast, Lambton was able to avoid reduc- 
tions in his funding; why was this so? 

Institutionally, Lambton was in a better position to pursue a lengthy 
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and laborious survey than perhaps any other cartographically minded 
officer in India. As a Crown officer with a long history of absence from 
his regiment, he was not subject to the same external pressures for him 
to fulfil1 his regular regimental duties as were Company officers. In t h s  
respect, the trigonometrical survey of southern India would probably 
not have been implemented at the early date that it was, had it been 
Mackenzie rather than Lambton who had first proposed it. Beyond 
such a contingent factor, the political support expressed for Lambton 
was not personal; the disparate treatment meted out to Lambton and 
Mackenzie was not a function of their respective characters or qualifi- 
cations, as Mackenzie seems to have imagined. Both surveyors had 
networks of friends and supporters who appealed informally to the di- 
rectors at home, and neither network seems to have had much effect. 
And, despite his complaints to the contrary, Mackenzie did receive po- 
litical support for his surveys. 

But Mackenzie's was nonetheless an ordinary survey and it was ac- 
cordingly subject to the Company's fmancial stringencies. Lambton's 
survey was always held to be superior and qualitatively different; it was 
always accorded special treatment. The topographic surveys did not 
have the same cachet of metropolitan science that Lambton's work pos- 
sessed, no matter the claims to order and system that Mackenzie ad- 
vanced. Political interest in Lambton's survey was addressed first to the 
survey and then to Lambton as an educated and "scientific" individual 
with the necessary expertise to undertake it. For Mackenzie, the politi- 
cal interest was in the surveys themselves; he was treated as a merito- 
rious and zealous surveyor, who had undeniable talents, but who was 
not engaged in high science. Other officers-Francis Buchanan or 
Mackenzie's assistants-could no doubt be found to implement the 
same system. It was not special. 

The character of British mapmaking in India was defined by a four-way 
competition between the need for geographical information, the avail- 
ability of labor to undertake the necessary surveys, the availability of 
money to pay for the surveys, and the adherence to cultural expecta- 
tions for making as comprehensive and as accurate maps as possible. 
None of the four components were static. The appreciation of maps as 
tools of military and territorial administration increased steadily after 
1765. The number of skilled surveyors within the East India Company's 
army increased through both better officer education and the overall 
expansion of the engineer corps at each presidency, although the in- 
crease was offset by a rise in the noncartographic demands placed upon 
the engineers and other military surveyors. The Company suffered a 
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chronic shortage of cash that steadily worsened as the Napoleonic Wars 
dragged on; funding continued to be adversely affected after 1815 by 
the Maratha and Burmese wars. Finally, the cultural expectations of 
how maps should be made changed with the advent of triangulation 
and the supposed shift to the structured observation of the South Asian 
landscape. 

Within this continually evolving give-and-take, the British mapping 
of India possessed a chaotic, if not anarchc, character. Surveys and 
maps were made by a host of military and civil officials, some explicitly 
trained in mapmaking, others working from general knowledge. There 
was little commitment to seeing a survey through; once started, the sur- 
vey could be abruptly ended by any of a series of funding, political, 
personnel, or health problems. The geographical offices in each presi- 
dency and in London were thus filled with the products of incidental 
and organized surveys in various stages of completion. The map- 
makers in India and Europe compiled their maps from a widely dispa- 
rate archive. 

The chaos of the surveys tended to obscure the efforts made by bu- 
reaucrats and administrators to bring the multifarious mapping activi- 
ties under control. Those efforts functioned at the interface of two net- 
works of social relations and control. First, the Company's officials 
were tied together by an intricate web of interest, for which mapmaking 
was a particularly effective medium. Junior officers could advance their 
careers by clearly demonstrating their expertise and merit to their su- 
periors; senior officers bolstered their own political positions by ex- 
pending their interest. The push-and-pull of the patronage system func- 
tioned most easily within the context of the formal hierarchy of military 
rank. The second network was the hierarchy of power and knowledge 
established to control South Asia and its peoples. The Company orga- 
nized its territorial officials in a strict and quintessentially bureau- 
cratic pyramid of communication: orders passed down and information 
passed up. The surveyors worked at the boundary between the upper- 
most, British portion of the pyramid and the lower foundations staffed 
by Indians and Eurasians; the cartographers functioned close to the 
pinnacle of the pyramid, collecting data and disseminating maps down- 
ward as necessary. 

At the intersection of the two networks there developed a mini- 
herarchy of cartographic expertise. It provided the means whereby the 
councillors in each presidency could manage the actual geographical 
surveys. Those surveyors who consistently performed well-in the 
opinion of other, more experienced surveyors entrusted by the presi- 
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dency councils-were given new survey tasks and eventually formed a 
small cadre of known, cartographically skilled officers. But I must stress 
that this mini-hierarchy was by no means formal. Surveyor generals 
could be ignored; there was no formula for choosing each new sur- 
veyor general or the cartograpluc expert in London. The informal mini- 
hierarchy functioned according to the dynamics of the two constitutive 
networks. It was essentially reactionary; it reacted to each completed 
survey and had little role in the origination of new surveys. Thus the 
overall result was the almost anarchic conditions of cartography in Brit- 
ish India, with surveys and maps being initiated at all levels of the ter- 
ritorial administration. 

The Company's systems of patronage and information management 
lent themselves naturally to a geographc epistemology based on the 
archival construction of knowledge. Mapmaking epitomized the sev- 
eral strategies which the British employed to gather and analyze infor- 
mation about their Indian empire. Observation in the field by British 
officials, or by selected proxies who adhered to British standards and 
conventions, increasingly supplanted geographical Information gath- 
ered from traditional Indian sources. As the British expanded their 
territorial interests, so their surveys expanded in scope and intensified 
in detail. The East India Company's officials slowly formalized and 
regularized the various mapmaking activities. The form adopted by 
the "survey department" in each presidency was organic. There was 
indeed an internal dynamic to the mapmaking, specifically an episte- 
mology which emphasized the creation of knowledge in the arcluve. 
But that dynamic was itself shaped by the Company's larger institu- 
tional structures. The net result was that, as implemented in the later 
eighteenth century, the extent of the Company's mapping policy was to 
control geographical observers and their information directly. Acts of 
geographical observation remained largely beyond the scope of admin- 
istration and were managed only indirectly. 

The system of patronage was nonetheless at odds with the competing 
epistemology of structured field observations based on triangulation. 
Undertaking a comprehensive survey requires a large institution in 
which junior surveyors can be hired and fired at will. Yet at the same 
time, advocacy of that competing epistemology was some thg  of a 
trump card in the patronage game. Both Mackenzie and Lambton pur- 
sued it, and both benefited from it. (Lambton's better institutional po- 
sition and his more scientific goals meant however that he benefited 
more than did Mackenzie.) 

A clear picture of these competitions, paradoxes, and the resultant 
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chaos is given by the dramatic territorial extension of the Madras presi- 
dency in the first decade of the nineteenth century. Some surveyors and 
administrators sought both to acquire new geographical information 
and to control the flood of unorganized data by initiating systematic 
surveys of southern India. The resultant epistemological debate and 
the institutional debate, between the availability of resources and the 
means of their deployment, are examined next. 



Cartographic Anarchy and System 
in Madras, 1790-1810 

A fter 1765, the Bengal government steadily expanded its political 
interests, and thus its surveys, across the northern plains. Mem- 
bers of the many British army columns and embassies which 

traveled the plains recorded their routes and some took astronomical 
observations as well. The annexation or conquest of most of the Gan- 
getic Plains during the period of 1801 through 1803 did not seriously 
affect the established system of mapping. Dedicated surveys were be- 
gun of the new districts when money was available, but even these 
were conducted as multiple route surveys within the existing adrninis- 
trative division of field surveys and office compilation. Detailed sur- 
veys to help with the assessment of land revenues were discouraged by 
the 1791 "permanent settlement" of Bengal, Bihar, and Orissa. In seek- 
ing to stabilize rural society at a time of economic crisis by creating 
a new, pseudo-British landed gentry independent from the existing 
elites, the British "settled" property rights for large estates on the za- 
rnindars (tax-farmers), in return for which the zamindars managed the 
collection of land revenues. As Reginald Plullimore summarized the 
situation for northern India in the early nineteenth century: 

there was no regular plan of survey operations in Bengal. [Surveys] 
were taken up spasmodically as the need for any particular area 
became necessary. As a rule it was considered sufficient to send a 
single surveyor to each task, though occasionally he was given an 
assistant who was often completely untrained. When a surveyor 
went sick, or was called away to other duties, the survey was . . . 
completely abandoned [unless another sunreyor could be found]. 
There was no co-ordination between the different surveyors, and 
no regular junction between their work. . . Each area was surveyed 
as a separate entity, and was incorporated into the general map af- 
ter reaching the surveyor general's office.' 

The surveyor general therefore relied heavily on the route surveys gen- 
erated by army columns under the orders of 1788 and 1804. 

The Bombay presidency was limited in its territorial extent. Until the 
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cession of extensive territories by the Marathas in 1817-18, Bombay's 
administration governed only the islands of Bombay itself and Salsette 
(annexed 1776), Malabar (1792)' and the pargana of Broach (1803). The 
presidency's level of cartographc activity was accordingly low and so 
does not feature prominently in this study. There was, of course, some 
mapping, undertaken on the Bengal model. Army officers made many 
route surveys across the Deccan and northwestern India, which were 
assembled into general maps in Bombay. Charles Reynolds, of the Bom- 
bay infantry, was in 1796 appointed to be an office-bound surveyor gen- 
eral; his appointment overcame the directors' opposition by an adrnin- 
istrative sleight of hand that still remains ~nc l ea r .~  When Reynolds's 
successor, Monier Williams, took to the field to make surveys, he did so 
in his extra capacity as "revenue surveyor" and not as surveyor general. 

In contrast to both Bengal and Bombay, the growth of the Madras 
presidency's territories led to extensive cartographic innovation. In a 
series of annexations between 1790 and 1801, the British took direct 
control of the Carnatic; at the same time, war with Mysore (1790-92 
and 1799) led ultimately to that state's partition, with the cession of ter- 
ritory to the Company. The governor of Madras presided by 1810 over 
an almost complete array of cartographic activities for mapping south- 
em India. There were two establishments to educate surveyors, one ci- 
vilian and one military; three different offices in which maps were cop- 
ied, stored, or compiled; and a host of officers in both the military and 
civil services who supervised and conducted the fieldwork. All that 
was lacking was the engraving and publication of the final maps. 

Initially, the mapping activities were structured in a manner similar 
to Bengal's. On the left in figure 5.1 are the three cartographically re- 
lated staff positions, each of whch kept a repository of maps and en- 
gaged in the copying or construction of manuscript maps: the chief 
engineer, the quartermaster general, and the four posts held by the 
Company's astronomer. These were tied to the field surveys, at right, 
by linkages of only weak or nominal control-by links of communica- 
tion rather than of command. Orders and money passed down the 

Figure 5.1 The administrative structure of mapmaking activities in the Madras presi- 
dency, 1800- 1810. Horizontal differentiation is according to location and political scope: 
the central administration in Fort St. George (at left); district or regional authorities (cen- 
ter); and actual surveyors in the field (at right). All surveys and map compilation were 
under the authority of the governor-in-council, some directly (no linkages shown), others 
through intermediary officials. The hierarchical links of the latter are shown by solid lines 
(direct control, supervision, or participation), dashed lines (weak control and oversight), 
and dotted lines (purely nominal control). The text provides a detailed explication. 
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chain; geographical information, reports, and requests for more re- 
sources or health leave all passed upwards. At the top of the figure are 
the surveys of William Lambton, Colin Mackenzie, and the Military In- 
stitution, which together represent the new, triangulation-based con- 
figuration of cartography and which could not fit easily into the estab- 
lished field/office dichotomy; they accordingly came under the direct 
authority of the governor and council. 

There was little cohesion among the Madras surveys. There was cer- 
tainly none to the surveyors as an institutional group. The majority of 
surveyors were military officers: engineers, who acquired their knowl- 
edge of survey techniques from their education and professional expe- 
rience, and infantrymen and a few cavalrymen, who were educated at 
the Military Institution or who picked up their survey skills on their 
own account. Some officers indulged in surveying at their own expense; 
others taught themselves so as to be able to obtain potentially lucrative 
survey allowances. The majority of surveyors were only temporarily 
assigned to mapping duties. Military officers were, after all, creatures 
of their regiments and corps, to which they owed their rank and basic 
salary. Only a very few officers were seconded from their regiments to 
the surveys for a significant portion of their careers. One civilian En- 
glish surveyor, John Mather, was employed at the same level as the mili- 
tary subalterns; there were also a number of civilian "assistant survey- 
ors" of mixed European and Lndian heritage. The surveyors' salaries 
were highly variable, with engineers receiving higher allowances than 
other officers and all European officers receiving far more in staff salary 
alone than the Eurasians received in salary and expenses together. Ad- 
ministrative confusion arose when the larger surveys employed both 
military officers and civil assistants, so that their superintendents sub- 
mitted bills to both the military and civil auditor generals. 

Once the council decision to go ahead with a survey had been ap- 
proved by the governor and the council, a surveyor found, and the 
orders were written, the central administration had little to say with 
respect to the actual implementation of each survey. Subsequent man- 
agement of the survey concerned the provision of extra resources and 
personnel, health leaves, expenses, and sometimes the expansion of its 
geographical scope. Military surveyors were autonomous with respect 
to the professional details of their work. They were subordinate neither 
to the district collectors in British districts nor to the residents in the 
princely states. They did, of course, adhere to the essential etiquette 
for all British officials in India of following the correct channels of 
communication. Ln the princely states, this meant that a surveyor's 
correspondence with Madras had to pass through the resident; in gen- 
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eral, the surveyors coordinated their activities with the collectors and 
residents who could then ensure the delivery of necessary supplies and 
the presence of local district officials to answer the surveyors' ques- 
tions. Residents and collectors became involved only when the survey- 
ors' actions had political or other local significance, as when Lieutenant 
Thornas Arthur was briefly suspended from Mackenzie's survey of My- 
sore in 1804 because his apparent insensitivity to local concerns caused 
the diwan to protest to the resident. 

The bureaucrats in Madras often used the phrase "survey depart- 
ment" as a convenient expression for all of these diverse cartographic ac- 
tivities. But, as will become clear, there was little administrative unity, 
even when a surveyor general was finally appointed in 1810. 

Established Military Mapping Institutions 

The observation/archive, or field/office, distinction is clearest in the 
case of the chief engineer. The officers of the corps of engineers were 
scattered throughout the Madras territories. They were attached as "su- 
perintending engineers" to each army division and to each "subsidiary 
force" stationed in the princely states; some were posted to the tank 
(reservoir) department to maintain and extend south India's irrigation 
network. Superintending engineers did work on general surveys after 
1790 but only when they were not engaged in specific projects. For ex- 
ample, the engineers with the Hyderabad subsidiary force, who se- 
quentially pursued what was referred to as the Deccan survey-Colin 
Mackenzie (1794- 1805), who was rarely present, Thomas DeHavilland 
(1805 - 7), and John Blair (1807- 10)-were all restricted to undertaking 
a few route surveys when circumstances permitted. The official roster 
of the survey in l810 was five officers, but one officer was marking out 
roads, and the two on loan from the quartermaster general were unable 
to survey because no guard was available. Similarly, the engineer with 
the Travancore subsidiary force began a survey of that state in 1805, 
supposedly at the diwan's request. The survey was accelerated after the 
1809 uprising and also had five officers attached in 1810; however, the 
engineer in charge, Thomas Arthur, was working for the British resi- 
dent and only one of his four subordinates was actually surveying. 
Both surveys were therefore closed down in the retrenchments of 1810, 
to be redone on a systematic plan sometime in the f u t ~ r e . ~  Beyond 
the fact that engneers were just too expensive and too much in de- 
mand elsewhere to make efficient surveyors, there was no institutional 
mechanism to ensure any continuity of support for any officers on sur- 
vey duty. 
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The chief engineer himself was responsible only for the finances and 
general plan of each field project, from reviewing and approving initial 
estimates to monitoring expenditures in case of cost overruns. The chief 
engineer also maintained an archive of the reports, plans, and maps 
generated by the field engineers. Because of their familiarity with maps, 
the chief engineer's draftsmen were routinely used by the Madras coun- 
cil to copy and compile maps for transmission to London. A bureau- 
cratic rationalization in 1802 required the chief engineer to surrender 
all activities not explicitly related to engineering to the quartermaster 
general. Nonetheless, the limited availability of cartographic (or just 
graphic) skills in Madras meant that the chief engineer's staff continued 
to be used for copying maps and for compiling new ones from ~cratch.~ 

The quartermaster general had by 1800 eclipsed the chief engineer 
as the major cartographic officer in Madras. The quartermaster gener- 
al's responsibilities embraced "whatever is connected with the move- 
ments and positions of armies, the defence of encampments, and the 
general arrangement of combined operations, as far as these relate to 
the surface of the ground." To this end, the quartermaster general 
needed "knowledge of the situation of places; of the roads, passes, 
mountains, forests, and features of the country; of the positions proper 
for the encampments of armies and detachments . . . ; of the course and 
description of rivers and the supplies of water; [and] of the character, 
resources, and [facilities] of the countries" under British auth~r i ty .~  He 
therefore collected and collated all available geographical materials, 
principally surveys of the routes taken by army columns. His staff regu- 
larly compiled "general preparations," comprising detailed descrip- 
tions with sketches and maps of every road in the presidency and the 
surrounding territories; general maps showed the interconnections of 
the different routes and were especially useful for planning large troop 
movements. Because this system entailed the continual collation of new 
information, the quartermaster general's office made little use of pub- 
lished maps.6 

The quartermaster general had little control over his sources of infor- 
mation. He was in charge of the guides, some of whom attended the 
Revenue Survey School; after 1802 the quartermaster general himself 
"regularly instructed" others in the techniques of "surveying routes, 
taking bearings and distances, . . . [and of] delineating on paper the 
local circumstances of the countries which they e~amine . "~  Nonethe- 
less, surveying was only ancillary to the guides' main duty of blazing 
trails for army columns. The "survey branch" of the quartermaster ge- 
neral$ office was only a shorthand administrative expression for those 
assistant quartermaster generals who were occasionally detached on 
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survey duty. Also, the quartermaster general officially supervised the 
Madras Military Institution after December 1807, but this was only a 
device to bring the institution's students within the regular military hi- 
e rar~hy.~  The quartermaster general was involved in determining 
which areas were to be surveyed by the students, but he himself re- 
mained an office cartographer. To this end, he had two graduates from 
the institution posted to his department in 1808 to handle the office 
work of map storage and compilation. 

Mostly, the quartermaster general accepted whatever route surveys 
were sent to him. In contrast to Bengal, there was no attempt to regulate 
the surveys of the routes of army columns until February 1800, when 
the Bengal regulations of 1788 were adapted for southern India. The 
Bengal regulations of 1804, which defined the content and format of the 
surveys, were quickly adopted in Madras with important extensions to 
ensure the surveys' quality: the quartermaster general's supply depots 
were to supply pedometers and compasses to each army column; fur- 
thermore, the officers who kept the survey record would not receive the 
extra allowance-100 rupees (£9) per month-until the quartermaster 
general had certified that the journal was of the proper quality and had 
been lodged in his office.' These regulations did not give the quarter- 
master general control of the surveys themselves. 

The pattern of military surveying was clear: surveys were made 
whenever necessary and the results communicated to the central ad- 
ministration to be compiled into larger maps. Of course, some of the 
field engineers made their own compilations. Most notably, Mackenzie 
made several maps of the central Deccan, derived mainly from his own 
route surveys, whle serving as engineer with the Hyderabad subsidi- 
ary force after 1792. They were nonetheless sent to Madras for incor- 
poration into the general geographical archive. 

Direct Territorial Control and Revenue Surveys 

The British followed a different revenue policy in southern India than 
in Bengal. The failure of the zamindari settlement to achieve its goals, 
an intellectual desire to construct a system more reflective of the ap- 
parent structure of rural India, and the political need to establish the 
peasantry as a social counter to the elites all meant that, in the Madras 
districts, land rights were settled and revenues assessed on the q o t s  
(individual cultivators). Alexander Read was the first collector to im- 
plement a yotwari settlement, in the Baramahal, wluch had been ceded 
by Mysore in 1792; it was further developed by h s  assistant, Thomas 
Munro, when he settled the revenues of the districts of Bellary, Cudda- 
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pah, and Kurnool (known together as the "Ceded Districts" of Mysore; 
initially granted to the Nizam in 1799, the Company reclaimed them in 
1801). The system was subsequently adopted in the Carnatic and in 
much of the rest of India.Io The key to ryotwari settlement was the gath- 
ering of data concerning all aspects of agricultural productivity, from 
soil quality and seed type to land tenures. Armed with all of the neces- 
sary data, the collector could make annual assessments of the taxes due 
on each parcel of land. Not surprisingly, the Madras administration be- 
gan to map their new territories in aid of revenue management, giving 
rise to the curious combination of four cartographic staff positions held 
by just one nonmilitary staff officer (see figure 5.1). 

The need to increase agricultural production within the Carnatic dis- 
tricts annexed between 1790 and 1792 led the British to begin a pro- 
gram of repairing and expanding the extensive networks of reservoirs 
and irrigation channels. To manage the prerepair surveys, the council 
turned to the one skilled surveyor available, Michael Topping. Top- 
ping had come to Madras in 1785 to be the marine surveyor; h s  astro- 
nomical skills made him the perfect choice to head the Madras Obser- 
vatory, founded in 1789 when William Petrie, a member of the council 
and an amateur astronomer, donated all his instruments to the Com- 
pany. In 1794, Topping was appointed superintendent of "tank sur- 
veys." Surveying all of the reservoirs and canals for repair was clearly 
a huge task, so Topping persuaded the council to train youths of mixed 
European-Indian parentage from the Madras Male Asylum (orphan- 
age) as surveyors. They could also make general surveys of the Carnatic 
for the district collectors. They would work for about one-sixth of a 
military surveyor's allowances; they would not, Topping thought, need 
interpreters; and they would not be as susceptible to the climate as in- 
dividuals raised in Europe. 

Topping's assistant, John Goldingham, became superintendent of the 
new Revenue Survey School. On Topping's death in 1796, a separate 
"tank department" was set up under the Board of Revenue; Golding- 
ham succeeded Topping as marine surveyor and astronomer and was 
also appointed to be "inspector of revenue surveys." Goldingham kept 
these positions until 1805, when he went on furlough and was tem- 
porarily replaced by John Warren. The revenue survey positions were 
abolished in 1810; but on his return in 1812, Goldingham continued to 
serve as astronomer. 

It is hard to distinguish between the four positions. The Observatory 
and the Revenue Survey School were housed in adjacent buildings and 
their office staffs were interchangeable. The Observatory also housed 
the collections of maps produced by the marine and revenue surveys; 
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the draftsmen and students of the survey school used that archive to 
construct general maps at the request of various adrninistrators.11 As 
marine surveyors, Topping, Goldingham, and Warren undertook the 
occasional coastal, harbor, or estuarine survey; they also used these as 
opportunities to make astronomical observations away from Madras. 
Moreover, the astronomer's principal tasks were oriented to the marine 
and cartographic issue of longitude determination. The Observatory's 
staff-mostly Brahmins lz-defined the periodic pattern at which rna- 
rine chronometers lost and gained time, so that navigators could apply 
the necessary corrections to their measurements of longitude; they also 
made lengthy, although not continuous, series of observations of the 
eclipses of Jupiter's satellites, so that they could be compared with cor- 
responding observations taken around the Indian Ocean by mariners 
and at Greenwich in order to define accurate longitudinal differences. 
In addition, both Goldingham and Warren undertook pendulum ex- 
periments to determine the fundamental scientific issue of the figure of 
the earth.13 

Most of Goldingham's and Warren's time seems to have been spent 
in their duties as superintendents of the Revenue Survey School. Their 
principal task was to educate the young orphans and to train them as 
surveyors. The school's complement was twenty-four boys, the young- 
est being ten years of age. Once trained, and at the potentially young age 
of seventeen, the youths were attached to district collectors throughout 
the Carnatic to make district surveys; some were attached to the tank 
department or to military surveys as "assistant surveyors." l4 More gen- 
erally, the superintendency seems to have subsumed the work of in- 
spector of revenue surveys. In that capacity, Goldingham and Warren 
were supposed to oversee and check the quality of district surveys 
made in the Carnatic under the direction of each district collector. But 
it was a very vaguely defined position; it did not even have a salary or 
office funds associated with it. In 1806, after a year in the position, War- 
ren complained that he was still "totally uninstructed by any written 
official document as to [the] nature and extent" of his duties and that 
he had so far received only one map for inspection.15 

The position of inspector of revenue surveys would appear to have 
been a mechanism, however ineffectual, to provide a regular conduit 
through which the revenue surveyors in the field could communicate 
their maps to the presidency. Once a youth was placed with a collector, 
he was removed from Goldingham's and Warren's supervision. With- 
out such a conduit, the survey results would probably have stayed in 
each district. Not that the youths only made surveys; being literate, the 
collectors often employed them as general-purpose clerks, who were 
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always in short supply. When the youths did make surveys, the collec- 
tors lacked the expertise necessary to overcome the youths' inexperi- 
ence, so the surveys were of poor quality.16 Despite their name, the reve- 
nue surveys were geographical, not cadastral, in character; and despite 
their quality, they were to constitute the principal source of general 
geographical information for the Carnatic until after 1815.17 

These problems almost led in 1806 to the abolition of all of the reve- 
nue surveys. They were saved only because the youths had proven to 
be very efficient and cost-effective when they were supervised by 
skilled engineers and surveyors. The hollowness of the inspectorate is 
demonstrated in that Warren responded to the problem in his capacity 
as superintendent of the survey school. He implemented new regula- 
tions: the surveyors would receive longer training; they would have to 
gain surveying experience in the tank department for at least two years 
before being attached to a collector; and they were organized into a 
clear hierarchy of rank and salary as both incentive and remuneration 
for "what is generally held to be a laborious line of duty."lB Even so, 
those regulations still could not override the collectors' autonomy; they 
could not prescribe how the collectors were actually to employ the sur- 
veyors in the field. 

The district collectors' highly localized authority blocked the flow of 
data to Madras. The gathering of data depended on each collector's 
large staff of Indian officials, who were drawn from local elites and who 
jealously guarded their own sources of information as a means to en- 
sure their own position and status. In the Carnatic, the revenue surveys 
were intended to provide the collectors with information with which to 
build up an understanding of the general characteristics of the revenue 
system of each district. The revenue surveyors mapped each district at 
scales of about one inch to the mile, identifying the lands under culti- 
vation; they did not define property or field boundaries. As such, they 
could not contribute to the effective British exercise of power by break- 
ing the hold on information of the local elites. David Ludden has ana- 
lyzed the situation in the southernmost district of Tinnevelly (formally 
annexed in 1801) and found that "even the best of the early surveys. . . 
remained useless for assessment and collection for officers outside the 
village." It was not until the 1860s that the British were in a position to 
undertake detailed cadastral surveys that included boundary demar- 
cation, field survey, soil classification, revenue assessment, and the re- 
cording of rights to the land. Once complete, these surveys formed the 
ideal tool of the urban bureaucracy; officers in Madras, Bombay, or Cal- 
cutta could see for themselves the rights and obligations of each land- 
owner and each field. Until then, those officials relied on the uncertain 
information provided by the Indian officers.I9 
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Read and Munro were able to implement an effective ryotwari ad- 
ministration in those districts ceded from Mysore. Haider Ali and Tipu 
Sultan had seriously disrupted the local social structures in an effort to 
cut out the middlemen and so increase their revenues to a level which 
could sustain a military capable of defeating the British. First, Read 
trained his own Indian assistants in the Bararnahal, who in turn super- 
vised local surveyors in assessing soil qualities and recording property 
rights; he also had John Mather make a general survey between 1794 
and 1798. Munro took the system one large step further when he settled 
the Ceded Districts by adding a large-scale cadastral survey to the as- 
sessment. He began in June 1802 with four Indians who had been 
trained in land surveying; in two years, they had recruited and trained 
a further hundred. Both the land measurement and assessment in- 
cluded checks and allowed appeals; even so, with such a large survey 
staff, the assessment was complete by 1806.20 The autonomy of the Brit- 
ish field officer is clearly demonstrated by the fact that even as Munro 
conducted tlus survey on his own initiative, one of his subcollectors 
undertook his own independent survey.21 

Mackenzie's Surveys of Mysore, 1799-1815 

Concurrent with the various revenue surveys, the military began a 
number of surveys of both British districts and the princely states in 
order to define the general topography and geography of southern In- 
dia for strategc purposes. Without a well-developed system for re- 
gional military mapping, the Madras administration was open to im- 
plementing the new European trends in mapmalung. When the military 
surveyors turned their attention to the landscapes of southern India, 
they did so with the intention of making far more comprehensive sur- 
veys than those made in the northern plains. Their goal was complete 
geographical description-encompassing economic, demograpluc, cul- 
tural, botanical, geological, and locational data-a goal which necessar- 
ily had to be accomplished outside of the existing system of sporadic 
route surveys and archival officers. The epistemological certainty of the 
comprehensive topographic surveys derived entirely from their field 
observations. As such, they did not fit into the established mapping bu- 
reaucracy with its emphasis on the reasoned truth of arcluval compila- 
tion. The awkward institutional position of the new surveys is indi- 
cated by their prominence in figure 5.1. 

Colin Mackenzie was directed in September 1799 by the governor 
general, Lord Wellesley, to undertake a topographic survey of the rump 
state of Mysore.* With Wellesley's encouragement, the survey began 
with four European assistant surveyors; the survey also had its own 
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surgeon, Dr. Benjamin Heyne, who was also to work on the survey$ 
statistical enquiries. Such a large survey was a tempting target for the 
accountants in the Company's perpetual drive to save money. Macken- 
zie was repeatedly told to close the survey; his funds and his own salary 
were cut, much to his disgust; his assistants were not replaced after they 
left in poor health or to return to their regiments; Heyne refused to 
work on the survey. Mackenzie himself was ordered back to his corps 
several times, but the orders were rescinded by governors who wanted 
the survey to be finished. By the middle of 1807, Mackenzie's workforce 
comprised only himself and five "assistant surveyors" trained in the 
Revenue Survey School. 

Despite his funding and staff problems, Mackenzie was able to em- 
bark on an ambitious scheme to map much more than just the postpar- 
tition state of Mysore. He wanted to make a single, peninsula-wide 
topographic survey. When he was attached to the Hyderabad Subsidi- 
ary Force, he had thought (or so he claimed in 1817) that he might un- 
dertake a systematic survey of the Deccan. A survey of the entire pen- 
insula was a major point in his 1796 proposal to be made surveyor 
general of Madras. Now, very early in 1800, he revealed a personal wish 
to convert the Mysore Survey into a Peninsula S ~ r v e y . ~  Although he 
did not make it explicit until November 1805, Mackenzie's rhetorical 
strategy was to argue that his real task was to survey not just the rump 
state of Mysore but, rather, all of "the late Mysore dominions," which 
constituted a substantial portion of the peninsula.24 

The larger agenda underlay Mackenzie's unsuccessful proposal late 
in 1800 to extend his survey to the Ceded Districts of northeastern My- 
sore; in 1805, Mackenzie directed his assistants to map a portion of the 
Ceded Districts, which was almost entirely enclosed by Mysore, with 
the conscious idea that this would be a prelude to the future expansion 
of the That larger agenda was also responsible for the appoint- 
ment of two Bombay engineers to survey Canara on Mackenzie's behalf, 
although they had to return to their corps before the end of 1800 having 
produced only incomplete maps of Sonda and North Canara.26 He 
made political use of the fact that even though he was surveying My- 
sore, he was still officially attached to the Hyderabad subsidiary force. 
(This arrangement had been intended only to give him a decent income 
and remained in effect until the economy drive of 1805.) Mackenzie ar- 
gued that this dual appointment indicated that the Mysore survey was 
intended as "a continuation or extended branch on a more detailed 
plan" of his surveys in the Deccan; it would not take much to extend 
the more detailed survey back into the Nizam's  dominion^.^' He also 
employed a cartographic rhetoric. He included the Ceded Districts on 
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his 1805 map showing which Mysore territories he had yet to s u r v e ~ . ~  
On the 1808 index to his maps he referred to the whole Mysore survey 
as "the foundation of an atlas of the province dependent upon the Presi- 
dency of Fort St. George" (figure 5.2). 

Nor was Mackenzie above subterfuge. He described his means of re- 
newing his permission to survey Canara in 1806 as "a coup de main (as 
it were)."29 He changed a fast and cheap triangulation to correct exist- 
ing maps, which the council had approved, into a properly systematic 
survey. He justified this maneuver because by mapping Canara it 
would be possible "to see an interesting country actually executed on 
the plan I would suggest for the provincial surveys of the Company's 
districts, and to show it was practi~able."~ The methodology Macken- 
zie wanted to demonstrate in Canara was that of a European officer 
who supervised a large body of Eurasian, or Indian, surveyors. 

Mackenzie's surveying system was a hybrid of existing technologies. 
Each of his subordinate surveyors was assigned a circle of parganas, for 
which they measured their own bases and triangles (as in figure 3.5). 
Mackenzie also ran a few primary triangles to link the different par- 
ganas together and his assistants observed points common to their 
neighbors' triangles. Overall, however, there was little sense that the 
different triangulations would form some larger whole. Topographic 
detail was acquired in a combination of route surveys, sketches, and 
intersecting lines of sight from triangulation stations. As the number of 
his European assistants steadily declined until the last-John Mather- 
finally resigned in 1806, Mackenzie placed increasing reliance on his 
assistant surveyors from the Revenue Survey School, whom he formed 
into efficient survey teams. With the surveyors trained in the same tech- 
niques, their work would be all of the same standard. Moreover, they 
were cheap to employ and were naturally acclimated. As a result, Mac- 
kenzie advertised his system as being one of fast, cheap, detailed sur- 
veys with none of the discrepancies and errors so common to the work 
of European surveyors. Mackenzie's system of surveying was based not 
so much on the idea of a single triangulated framework to control all 
lesser surveys, but on the idea of a uniform structure of survey parties 
and of uniform techniques. 

In the context of Mackenzie's evident desire for an extensive and 
systematic survey of southern India, it makes little sense to separate 
h s  survey of Mysore (1799-1807) from his survey of the Ceded Dis- 
tricts (1809 - 15). While they were distinct administratively, cartograph- 
ically they were part of the same larger scheme. Other than that Mac- 
kenzie did not enter the field himself-he stayed in Madras, with 
the sinecure position of barrack master of Mysore, to arrange his 
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manuscript collection, also doing some engineering, before serving as 
superintending engineer on the Java expedition (1810-14)-and that its 
personnel were all civilian assistants, the second survey was under- 
taken in the same manner as the first. The maps produced were very 
similar in form, too, with each survey generating one huge map at four 
miles to the inch, a set of district maps at two miles to the inch, as well 
as some maps at one inch to the mile of interesting areas (figure 5.3).3' 

Lambton's General Survey, 1800-1810 

Late in 1799, while Colin Mackenzie was organizing the Mysore Survey, 
William Lambton persuaded the Madras council to allow him to start a 
trigonometrical survey in emulation of the recent geodetic survey link- 
ing the royal observatories of Greenwich and Paris. General William 
Roy had undertaken the British portion of that work. He had deter- 
mined the longitudinal difference between the observatories by the 
novel scheme of measuring the angular convergence of their meridians. 
In explaining his method to the Royal Society, Roy also referred to a 
1784 suggestion by the East India Company's hydrographer, Alexander 
Dalrymple, that a triangulation along the eastern coast of India would 
contribute both to coastal charting and, if properly done, to geodetic 
science. Roy proposed that India, together with Brazil and Russia, had 
great potential as the site of geodetic measurements; he therefore called 
on the Company to finance two arcs, one on the eastern coast as Dal- 
rymple had suggested, the other in Bengal.32 Dalryrnple's suggestion 
led to the appointment of Michael Topping as marine surveyor; in 1791 
Topping disregarded political realities and proposed that his coastal tri- 
angulation could be extended "throughout India."" Roy's suggestion 
led to Reuben Burrow's inadequate measurement of an arc in Bengal in 
1790-91, a measurement that was left &shed on his death in 1792 
(see chapter 4). 

In proposing his survey, Lambton seems to have been unaware of 
both Topping's idea and Burrow's work. Instead, he sought to use RoyS 
technique to measure the longitudinal width of the peninsula, although 
he was well aware that southern India lay in "a much more delicate 
latitude" for the procedure. He planned to measure at least two arcs, 
one of the meridian through the Camatic and one of the parallel run- 
ning west from Madras.34 It cannot be stressed strongly enough that 
Lambton himself initially had no intention of undertaking an India- 
wide triangulation. The political situation did not allow any extension 
of the survey into the Deccan until 1810; even then, Lambton had no 
plans to extend the Great Meridional Arc beyond the Deccan and into 
the northern plains. 
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Lambton's proposals began with the fundamental assumption that 
there was a need for a general map of the peninsula and he justified his 
two initial arcs as a basis from which to extend his triangles "to an al- 
most unlimited extent in every other direction," as defined by political 
and physical  condition^.^^ Lambton envisaged a single triangulation 
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covering all of southern India which.would constitute the common ref- 
erent for combining district surveys 'made by different surveyors at dif- 
ferent times. The principal task of such a triangulation was to define the 
controlling points with the proper level of accuracy, which required 
knowledge of the size and shape of the earth, which in turn required 
the reconciliation of inconsistencies and discrepancies in contemporary 
geodetic data. Not surprisingly, Lambton's proposals and subsequent 
reports were dominated by explanations of the complex issues of 
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mathematics, astronomy, and geodesy, all of which obscured the geo- 
graphic aspects of the survey. 

The early history of Lambton's survey demonstrates his dual con- 
cern for geography and geodesy. In 1800, he moved the location of his 
trial survey in order to complement Mackenzie's work in Mysore. In 
April and May of 1802, he measured a base at St. Thornas's Mount, 
near Madras, to serve as the origin for both the meridional arc through 
the Carnatic (1802-3) and the longitudinal arc eastward to Mangalore 
(1803-5). These arcs he observed with the "Great Theodolite," which 
arrived from Britain in September 1802. In 1806 he began another 
meridional arc, running south from Bangalore toward Cape Comorin, 
which became the Great Arc when carried  northward^.^^ At the same 
time, his first two subordinate officers-John Warren (1802-5) and 
Henry Kater (1 803 - 6)-surveyed secondary triangles and major topo- 
graphic features. In fact, Lambton had explicitly requested Kater's ap- 
pointment to the survey so that he might survey rivers, "the most dis- 
tinguished outlines in geography," and the "great gun roads." 37 

There was much confusion within the Company's administration 
concerning the precise character and role of Lambton's survey. Lambton 
initially called his work a "mathematical and geographical survey," 
capturing its dual character; subsequently, he usually referred to it as 
a "general" or "geographical" survey. In contrast, the Madras admin- 
istration treated it as an adjunct to Mackenzie's survey. Mackenzie later 
complained about the manner in which Lambton's survey was "huddled 
together" with his own, but he had only himself to blame. He had in 
December 1799 described Lambton's proposed work as being astro- 
nomical in character (and so perhaps subject to John Goldingham in 
the Observatory) and as being intended to aid the Mysore survey. 
Mackenzie also told the Mysore resident that Lambton wanted to sur- 
vey in the northern peninsula, which would have been impossible 
given the political jealousies of the Marathas and the Nizam; from his 
own conversations with Lambton, the resident realized that Mackenzie 
was wrongM 

The result of Mackenzie's judgment was that the Madras council con- 
ceived of Lambton's survey as an adjunct to the Mysore survey. The 
council's request in February 1800 for Mackenzie and Lambton to sub- 
mit detailed proposals called Lambton's work the "astronomical survey 
of the southern part of the Peninsula and chiefly [of] those countries 
which are embraced in the general plan of [Mackenzie's] more detailed 
survey," which, although restricted to "the purposes of general geog- 
raphy," should nonetheless be made to coincide "to every practicable 
extent" with Mackenzie's survey "so as to enable him with the greater 
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facility to combine the details of his survey and to verify the positions 
of the most remarkable stations in the progress of the work."3Y There- 
after, officials in Madras variously described the survey as: "that part 
of the [Mysore] survey immediately entrusted to" Lambton; the "Astro- 
nomical Survey of Mysore"; the "astronomical branch of the Mysore 
Survey"; "a separate astronomical survey"; or, the "astronomical sur- 
vey in the Peninsula." Only once have I found a ranking government 
official refer to it, before 1807, as the "general survey" as Lambton gen- 
erally did.40 Even after the completion of the Mysore survey, Lambton's 
work continued to be referred to as an astronomical survey. The result 
was a continual misunderstanding on the part of the Madras bureau- 
crats over the respective accounts of the two surveys. 

That Lambton's survey did emerge from underneath Mackenzie's 
shadow and was progressively restricted to just triangulation was a re- 
sult of the growing acceptance on the part of the Madras administration 
of the need for a peninsula-wide topographic survey. In 1804, the gov- 
ernor, Lord William Bentinck, directed that Lambton's subordinates 
should not undertake any topographic mapping, overtly because Kater 
was duplicating the work of Mackenzie's survey teams, but more fun- 
damentally because Bentinck conceived of a strict and rational division 
of cartographic labor. Similarly, the quartermaster general was in 1807 
denied permission to buy instruments for determining astronomical 
positions because such observations were Lambton's respon~ibility.~~ 
In 1808, William Petrie stated that the topographical surveys were 
"mechanical" and were "as different in their nature from the survey 
of Major Lambton, as the measurement of a gentleman's estate in En- 
gland" was from the Ordnance Survey.42 Finally, when the office of 
surveyor general was finally created at Madras in 1810, the council ex- 
plicitly stated that because Lambton's survey was "of a different nature 
from that of any of the others" it was not to be subordinate to the new 
surveyor general.43 

The separation drawn by the Madras council between Lambton's tri- 
angulation and the topographical work of his assistants was made in 
part because of the foundation in 1804 of the Military Institution, whose 
students would be responsible for topographic surveys based on Lamb- 
ton's triangulation framework. In 1807, Lambton was Qven four gradu- 
ates of the institution's first class to conduct his secondary triangula- 
tion, although Lambton later admitted that he "chiefly employed" them 
"in a kind of detailed work, which consisted in laying down the roads, 
rivers, and making topographical sketches of the ranges of moun- 
t a i n ~ . " ~  With these officers, and with "assistant surveyors" from the 
Revenue Survey School, Lambton began a new phase of lus survey, 
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building up a net of triangles across the whole peninsula based on the 
meridional arc through Cape Comorin. The new work was first delayed 
by damage to the Great Theodolite in 1808 and then by Lambton's ac- 
tive service during the Travancore insurrection of 1809, which also 
drew off two of his Military Institution graduates. By June 1810, most 
of the eastern and southern peninsula had been covered with triangles; 
he now secured the council's permission to extend the new arc north of 
the Tunghabadra River, into the domain of the Nizam of Hyderabad. 
The reforms of 1810 meant that he lost his last two institution graduates; 
Lambton then gave responsibility for the secondary triangulation to 
Joshua de Penning, one of his assistant s~rveyors.~"at is, by 1810, 
Lambton's survey was strictly trigonometrical in nature. 

Troyer and the Military Institution, 1805-17 

The Military Institution had its roots in an 1804 minute by Madras 
Commander in Chief General James Stuart. As a side-issue to the for- 
mation of a single map repository, Stuart had suggested that Colin Mac- 
kenzie be ordered to survey the Ceded Districts, Canara, and Sonda, 
with the hint that this would be part of a single survey of the whole 
peninsula. The governor, Lord William Bentinck, developed the idea 
further and explicitly called for a complete topographical survey of 
southern India to be conducted along the same lines as a modern Eu- 
ropean survey. Mackenzie and William Lambton, he wrote, were "far 
advanced in a work, which will prove the foundation of every future 
extension of geographical or topographical pursuits in this country," 
but they had no hope of being able to fulfil1 the entire task themselves. 
Thus the need for more trained surveyors organized in a systematic 
manner to handle the topographic mapping, but not the triangulation 
basis, which would remain the province of "men of science." 46 

This was the first acknowledgment by any high official of the East 
India Company of the character of the trigonometrical survey Lambton 
had been at such pains to stress in his proposals: it was not just a sci- 
entific work, nor just a piece of practical geography, but both. Each side 
required and dictated the other. Bentinck probably derived his opin- 
ions from his client, the Austrian-born Anthony Troyer, who had been 
trained at the Militar-Akademie and who had accompanied Bentinck to 
India. Some twenty-five years later, as governor general, Bentinck re- 
lied on Troyer for h s  cartographic policy; there is no reason to suppose 
that he did not do so as governor of Madras. 

The initial plans for the Military Institution called for fifteen or so 
infantry ensigns to be instructed each year by Troyer. Their course 
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would cover topography, surveying "d rue" (that is, without instru- 
ments), and drawing in a moderate style midway between "sparse 
scratching" and florid profusion.47 The students' practical field les- 
sons would also constitute basic surveys in their own right. But stung 
by criticism of the education of Madras army officers, Bentinck also 
wanted to inculcate "military science" in the Madras army and so re- 
form the army staff.48 (The Court ultimately rejected the staff reforms as 
too expensive and too radical.) With the support of new Commander 
in Chief Sir John Craddock, Bentinck expanded the institution's curri 
culurn to a second year, with classes in field fortifications and trigo- 
nometry, even before the first class of twelve ensigns began in April 
1805. The careers of the institution's graduates reflect this less overtly 
cartographic role. Most of the students from the first few classes were 
employed on cartographic duties, many as soon as they left the insti- 
tution. After the reforms of 1810, far fewer graduates were ever em- 
ployed on surveys, and of these most were attached to the quarter- 
master general's staff and had many other duties. A telling statistic is 
that a quarter of the fifty pre-1810 graduates went on to spend more 
than four years on strictly cartographic duties and so might be consid- 
ered members of the cadre of "proper" surveyors, compared with only 
one-twelfth of the seventy-two post-1810 graduates. Ultimately, the in- 
stitution was closed because it duplicated the training offered at the 
Company's own military seminary for engineer and artillery cadets, 
wluch had been founded at Addiscombe in 1809. The last class gradu- 
ated in 1817; Troyer returned to regimental 

The Madras council cannot be said to have been committed after 1804 
to the undertaking of a peninsula-wide survey. It was instead simply 
open to the idea." The Military Institution's early supporters were 
moved more by its role as an educational establishment than as a sur- 
veying institution. Many of its early graduates were posted to the quar- 
termaster general's office and to several field surveys, including Lamb- 
ton's, but fmancial and military pressures required all of them to return 
to regimental duty. On the other hand, Troyer created witlun the Mili- 
tary Institution itself an organization that might have been effective in 
mapping all of southern India, if not the entire subcontinent. h a field 
season running from January through April or May, each of the insti- 
tution's students was required to plane table a predefmed square block 
of land, their work being controlled by Lambton's triangulation. Troy- 
er's task was to provide a trigonometrical link when necessary between 
Lambton's survey and the senior students' plane tables; the assistant 
instructor would supervise the junior students. In the "Survey of the 
Carnatic," which began with the 1808 field season, each student in the 
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senior class would be responsible for surveying a 27-square mile rect- 
angle at four miles to an inch in each month of the four-month season.51 
A similar structure was employed by James Garling, Troyer's first as- 
sistant instructor, when he undertook surveys of the districts north of 
Madras and of Goa and Sonda (1810-15): he provided the trigono- 
metrical base (he had acquired at his own expense a theodolite of suffi- 
cient accuracy and precision) while institution graduates followed in 
his wake.52 

Troyer thus established the only bridge between the central admin- 
istration in Madras and the surveyors in the field, but the system was 
by no means perfect. There was no end of confusion when it was real- 
ized in mid-1808 that there were not two classes, but three: the new ju- 
nior class; the senior class (the previous year's junior class); and the pre- 
vious year's senior class, who had yet to draft their neat maps. Also, the 
students fell foul of the 1809 mutiny by the officers of the Madras army. 
The subsequent confusion was not ironed out until after 1812, by which 
time the institution's cartographic emphasis had been softened. 

It is significant that Bentinck could not create the desired general sur- 
vey of southern India as a single cartographic institution. The council 
could not formally establish the new principle that survey duty should 
take precedence over regimental duty, at least for a selected few officers; 
the informal implementation of that policy soon crumbled under pres- 
sure from the established institutional framework. Bentinck-perhaps 
one should say Troyer-might have sought to supplant the archivally 
based mapping system with one based on systematically structured 
field observation, but the Military Institution was tangential to the ad- 
ministration's attempts to define cartographic policy. Those attempts 
were shaped by the field/office division and were motivated by the 
need to save money. That is, the field operations were to be curtailed 
until such time as more money was available, when they would again 
be started up, while the cartographic repositories in Madras would be 
unified into a single, general office. Instead of a comprehensive survey, 
the Madras administration pursued a comprehensive map. 

Retrenchment, Reform, and a Surveyor General, 1810 

It is no exaggeration that the East India Company was perpetually short 
of money. The need to keep expenditures down, if not to retrench them, 
is a pervasive theme in the directors' communication with the three 
governments in India. When the governor of Madras, Lord William 
Bentinck, suggested that the directors1 parsimony was an attribute of 
the Company's very nature. The vast expenditures occasioned by a 
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large standing army, he wrote, "have been the frequent subject of jeal- 
ousy and animadversions on the part of the superior authority at 
home," a superior authority still dominated by the corporate mental- 
ity of merchants and bankers.53 Yet the logic of empire outweighed 
the logic of finance. The size and cost of the Indian administrations 
grew inexorably, but the expanding bureaucracies were shaped by 
the Company's continual rearguard action for economy. There was 
therefore one fundamental rule in administrative expansion: "all addi- 
tions [of tasks to existing offices] are far Inferior in expense to new 
institutions." 54 

Several proposals for the formation of an office of surveyor general 
of Madras were made in the eighteenth century. Those by chief engineer 
Patrick Ross (1775, 1783) and the surveyor Robert Kelly (1779, 1782) 
sought to emulate Rennell's appointment in Bengal. Those by Michael 
Topping (1792) and Colin Mackenzie (1796) proposed an organized, 
peninsula-wide survey. All were rejected by the directors because their 
advocates could not demonstrate that the extra costs would be offset by 
savings. The Court's dismissal of Mackenzie's 1796 proposal was so 
short and absolute, 

Whenever the expediency of appointing a Surveyor General upon 
your coast shall come under our consideration, Captain Macken- 
zie's pretensions and your [Madras council's] recommendation of 
him for that office will be attended to.55 

that the council could not thereafter entertain any proposal for a sur- 
veyor general. Instead, the administration sought to save money by ra- 
tionalizing the existing cartographic offices. 

The council's deliberations, which led in 1810 to the quartermaster 
general being given primary cartographic responsibility in Madras, 
were rather inconsequential in form-they mostly hinged on the allo- 
cation to the quartermaster general of just 100 pagodas (£37) for the 
monthly salaries of four Indian draftsmen-and do not warrant a de- 
tailed explanation here.5h The chief engineer was ordered to transfer all 
lus nonengineering maps to the quartermaster general in 1802. The as- 
tronomer first took control of the presidency's geographcal archive in 
November 1804, although the quartermaster general was recalcitrant in 
transferring his mapss7 Commander in Chief Sir John Craddock man- 
aged to transfer the archive to the quartermaster general's office 
in November 1806, with the ingenuous argument that because the as- 
tronomer was a civilian position dealing with the heavens he did not 
have the requisite skills for either terrestrial or military mapping.% The 
council reinforced the quartermaster general's role by a general order 
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of November 1807, which compelled the administrative offices, particu- 
larly the Board of Revenue, to transfer their maps to him.5y 

This debate dealt only with which office should be the archive for all 
geographic materials in Madras. The orders did not give exclusive car- 
tographic responsibility to either the astronomer or the quartermaster 
general. The chief engineer and the astronomer continued to supervise 
the copying and compilation of maps while the 1807 order allowed both 
officers to keep copies of the maps they transferred to the quartermaster 
general. The council did not consider the possibility of one of the staff 
officers actually controlling the field surveys. Nor did the council 
change the existing flow of information to the staff officers, so newly 
produced materials were not necessarily sent directly to the principal 
office. Late in 1809, for example, the quartermaster general complained 
that he had yet to receive any of Mackenzie's maps of Mysore, copies of 
which had been sent to the council in 1808, and he now wanted Mac- 
kenzie's originals lest they be lost and their expense wasted.60 

These conditions changed significantly when the directors' response 
to Craddock's manipulations of 1806 was received in May 1810. (The 
time delay was caused both by the six-month sea voyage between Brit- 
ain and India and by the arrears of business in the Company's London 
secretariat, which in 1813 was still preparing replies to letters on mili- 
tary affairs it had received two years previously.) 61 The Court was very 
much concerned at this time with the secrecy and accuracy of geo- 
graphc information, so it ordered the transfer of all geographic mate- 
rials to the quartermaster general; copies were not even to be retained 
by individual offices. The directors extended that requirement to the 
products of William Lambton's and Mackenzie's surveys. However, the 
wording of the council's subsequent order to Lambton and Macken- 
zie-"the Governor in Council is under the necessity of prohibiting 
you from retaining any copy of the materials now in your posses- 
sion"-does indicate some reluctance on the council's part. Finally, 
the directors took the unprecedented step of requiring Lambton and 
Mackenzie to adhere to the quartermaster general's orders. Nonethe- 
less, the council interpreted that order literally: the directors had speci- 
fied Mackenzie's work as "Survey of Mysore," which was no longer 
officially functional, so the council excluded Mackenzie's survey of the 
Ceded Districts from the quartermaster general's control.62 

The quartermaster general now possessed more cartographic power 
than any other staff officer had yet possessed in India: he had, or would 
soon have, possession of all maps in Madras; he actually controlled all 
general military surveys, other than strictly engineering surveys, with 
the exception of Mackenzie's survey of the Ceded Districts. He did not 
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have control of the revenue surveys: none of the orders could disrupt 
the district collectors' autonomy in that arena. But this situation did not 
last long. Just two weeks after those last instructions were sent to Lamb- 
ton and Mackenzie, the governor initiated a review of the army staff 
appointments that would culminate before the end of l810 with Mac- 
kenzie's appointment as surveyor general and with the reassertion of 
the field/office division. 

The Company's territorial expansion in India and the long wars with 
France caused a steady decline in the Company's general frnances 
through the first decade of the nineteenth century. The decline was 
matched by progressively more severe cuts in expenditures. The per- 
ennial interest in minor economies became a drive for major retrench- 
ment after 1806. The expensive surveys presented an obvious target for 
the accountants. Unfortunately, it is next to impossible to derive precise 
figures for the surveys' expense for the simple reason that their charges 
were distributed between several accounts: the salaries and allowances 
for military surveys were charged to military accounts; Lambton's and 
Mackenzie's allowances and expenses were charged to the public ac- 
counts; the Board of Revenue paid for the "assistant surveyors" no mat- 
ter if they were employed by the collectors or by military surveyors. 
Some idea of the magnitude of the sums can be gained by an 1806 report 
that Mackenzie's and Lambton's monthly expenditures in 1804-5 were 
respectively 1,130 pagodas (£421) and 919 pagodas (£342), or 4 percent 
and 3Y4 percent of all "public" (that is, nonrnilitary) e~penditure.~' Al- 
ternatively, the Board of Revenue's cartographic expenses had risen by 
1808 to the even larger sum of 18,616 pagodas (£6,925) annually, or 
1,551 pagodas (£577) per month (table 5.1). 

Political support meant that the first retrenchments did not seriously 
affect the surveys. For example, the 1807 directive by Sir George Bar- 
low, acting governor general, for the Madras council to cut £250,000 
from their annual budget included the explicit suggestion that the Cal- 
cutta council had suspended "several very useful surveys" and ex- 
pected Madras to follow suit. Bentinck fiercely objected to even reduc- 
ing Lambton's survey; the revenue surveys seem to have survived 
because of their affiliation with the Observatory, which was jealously 
protected by Petrie.a 

When the new governor general, Lord Minto, arrived in late 1807, 
Barlow was transferred to Madras to replace the recalled Bentinck as 
governor (Petrie had been acting governor). Once in Madras, Barlow 
promptly began a new round of cuts. Anthony Troyer, who was already 
pessimistic, confessed to Bentinck that only Minto's active support had 
saved the Military Institution from the combined onslaught of Barlow 
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Table 5.1 Cartographic Expenditures by the Madras Board of Revenue, 1794-1808 

Survey Revenue Tank Mysore General 
fasli School Surveys Repairs Survey Survey Total Total (E) 

1794 - 95 
1795-96 
1796-97 
1797-98 
1798-99 
1799-1800 
1800-1801 
1801-2 
1802-3 
1803-4 
1804-5 
1805-6 
1806-7 
1807-8 

TOTAL 
(E) 

Note: All figures are rounded to the nearest pagoda. Figures for fasli 1217 are only to 30 April 
1808, sixty-one days short of the full year; for comparison, each value in the table has been 
prorated to provide an estimate for the full-year expenditure. The fasli runs from 1 July to 
30 June. 

Source: MRB 4 Aug 1808, IOR P/289/13,6486. 

and the Finance C ~ m m i t t e e . ~ ~  Barlow's high-handed manner had alien- 
ated the military establishment in Bengal and his reputation had pre- 
ceded him to Madras. The severity of his retrenchments led in early 
1809 to the mutiny of the Madras army's European officers. By August, 
when Minto took over the Madras government, some 1,300 Company 
officers had been placed in custody by Crown troops; fewer than 150 
had signed the loyalty oath demanded by Bar10w.~~ 

The "White Mutiny" led in 1810 to an investigation of the state of the 
Madras army by the commander in chief of India, Sir George Hewett. 
Barlow's rubric for the inquiry emphasized the organization of the staff: 
what were their proper duties, responsibilities, and salaries? Barlow 
drew Hewett's specific attention both to the state of the surveys and to 
the employment of the Military Institution's graduates. The last, Barlow 
wrote, enjoyed allowances that exceeded those "of several respectable 
staff appointments," such as the commissary generals and brigade ma- 
jors, despite their youth and their failure to serve with their regiments.67 
Hewett's thorough report accordingly identified two reforms of direct 
importance for the surveys: a surveyor general was needed and the 
Military Institution's curriculum ought to focus less on rna~making.~' 
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With respect to the surveys as a whole, Hewett adopted the standard 
position of nonsurveyors with respect to the surveys: he repeatedly 
disavowed any depth of knowledge on the subject. Even so, he set forth 
a set of convoluted proposals dominated by the appointment of a sur- 
veyor general. He specifically recommended Mackenzie for the job. 
Hewett's conception of the surveyor general was as the administration's 
cartographic expert: he would coordinate and facilitate civil surveys, 
ensuring that there was no more duplication; he would supervise a cen- 
tral depot for storing and for copying, as required, all geographical ma- 
terials in the government's possession. Hewett would have given all 
cartographic responsibility to the quartermaster general, except that of- 
ficer already had too many duties. Hewett reserved for the quartermas- 
ter general the responsibility for organizing and supervising military 
surveys of "routes, passes, and such provinces as have been least ex- 
plored" (W248), together with the mandated surveys of the routes of 
army columns; these surveys would of course be passed on to the sur- 
veyor general once all relevant military information had been extracted. 
The quartermaster general was to remain subordinate to the com- 
mander in chief and the Military Board, whereas the surveyor general 
would answer directly to the governor in council. 

Hewett agreed with Bentinck's intent for the Military Institution to 
improve the education and quality of staff officers, which Hewett found 
were still demonstrably low. He therefore recommended that all staff 
officers must first attend the Military Institution but that all of the insti- 
tution's students must have first served with their corps for at least 
three years. This last provision would make them better able to appre- 
ciate their studies "in the higher walks of military science" (7233). Both 
recommendations necessarily required the institution to shift its focus 
from mapmaking to military science in general. 

The creation of the office of surveyor general required Hewett to 
demonstrate that the reorganization would more than offset the new 
expenditures. He anticipated that h s  reductions, all of which he justi- 
fied as making the staff more effective, would halve the existing carto- 
graphic expenditures, before the costs of the new department were 
added. As implemented through a series of general orders dated 9 Oc- 
tober 1810,69 the savings were actually greater, acheving an overall re- 
duction of about 40 percent from an annual 78,000 pagodas (£29,000) in 
1810 to 46,685 pagodas (£17,370) in 1812 (table 5.2).'" Hewett stopped 
the Travancore and Deccan surveys because, if officers were to be re- 
stricted to their proper tasks, then engineers should be engineering not 
surveying. Furthermore, only two of the institution's graduates cur- 
rently on survey duty had served the requisite three years with their 
regiments; Hewett allowed them to stay on survey, but the rest were 



Table 5.2 Savings in Survey Expenditures, Madras, 1810-1812 

Expenditure 

30 Dec l810 31 Jan 1812 Increase Decrease 

QMG's Officea.) 
Larnbton, General Survey 
Military Institutionr,) 
Travancore Surveyd.] 
Hyderabad Survey 
Goa Surveye 
Center Division Surveyd 
Northern Circars Surveyd 
Presidency Surveys 
Ile de Bourbon Survey 
Surveys in Persia 
Observatory and SchoolJ 
Southern Surveys8 
Ceded Districts SurveyI1 
Surveyor General's Office1 
Eastern Expedition1 

TOTALS 9,589 40,910 
less 9,589 

Annual Savings 31,321 
(E1 1,650) 

Notes: All figures are the annual costs represented by the then monthly expenditures. 
All are in pagodas. 

°Three surveyors removed; only two remained, on reduced allowances. 
b F o ~ r  officers (assistants from the Military Institution) removed. 
=One class on reduced allowance. Field survey reduced from seven to five months. 
Abolished. 

 five officers struck off. 
fThe appointments of astronomer, inspector of revenue surveys, and superintendent of 

the survey school all abolished; considerable reduction in the establishment. 
RFour revenue surveyors removed or struck off; one died and was not replaced. 
hOffice establishment and surveyors' allowances reduced. 
'No expense under these heads in November 1810. 
T h e  origmal statement of costs as of 31 January 1812 did not include some new costs 

for the quartermaster general, for Troyer's field expenses, and for administrative adjust- 
ments to cover the batta of the engineers formerly on the Travancore and Hyderabad 
surveys. 

Source: "Separate Statement shewing the Decrease of Expense in the Surveying 
Department. . . between the 30th November 1810 and the 31st January 1812," 25 Feb 1812, 
MMC 11 Feb 1812, IOR F/4/362 9029,65-66. 
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returned to regimental duty. The institution's annual field season was 
transferred to the surveyor general's control and its duration reduced 
from seven to five months. Hewett reduced allowances. Finally, and 
most importantly, Hewett adopted the proposals made in 1806 and 
1808 to abolish the revenue survey establishment. That placed Warren 
in an institutionally weak position that subsequently allowed Barlow to 
abolish the position of Company's astronomer and to place the Obser- 
vatory under the surveyor general's authority, despite Petrie's 1808 ar- 
guments that it was a full-time p~sition.~'  

The abolition of the revenue surveys was the only reform which was 
not smoothly implemented. Eleven of the forty-two assistant surveyors 
were allowed to stay under the direction of district collectors because 
Barlow recogruzed that to do otherwise would "distress a number of 
individuals who had been reared in the service of the P u b l i ~ " ; ~  they 
continued to work until 1813 on the revenue surveys of Dindigul and 
Madura, Tinnevelly, and Coimbatore. Of the remainder, those who de- 
sired were released from their indentures and the rump were trans- 
ferred to the surveyor general's control, where they continued to work 
for both Mackenzie and Lambton. 

The relative decreases in the expenditures of each survey are reveal- 
ing (table 5.3). The Observatory was worst hit, suffering a 90-percent 
cut. Least affected was Lambton's survey, whose loss of four institution 
graduates represented a 25-percent reduction. Overall, almost half of 
the savings came from reductions in the detailed topographcal and 

Table 5.3 Relative Savings in Survey Expenditures, Madras, 1810-1812 

Pagodas per Year 

Expenditure Decrease 

Nov 1810 Jan 1812 (absolute) (%) 

Quartermaster 
General's Office 6,051 3,176 2,875 47.5 

Lambton's General 
Survey 12,222 9,607 2,615 21.4 

Military Institution 17,140 9,049 8,091 47.2 
Observatory 8,065 738 7,327 90.8 
Topographic Surveys 34,248 14,526 19,722 58.2 

Percentage 
of total 
savings* 

*That is, contribution to the total reduction before the increase of the surveyor general's 
office is factored in. 

Source: "Separate Statement shewing the Decrease of Expense in the Surveying 
Department.. . between the 30th November 1810 and the 31st January 1812," 25 Feb 1812, 
MMC 11 Feb 1812, IOR F/4/362 9029,65-66. 
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revenue surveys. The very large total retrenchment contributed siwfi-  
cantly to the savings effected by all of Hewett's army reforms. One fi- 
nancial summary indicated that the immediate savings totaled 80,616 
pagodas (£30,000) per year and another 26,250 pagodas (£9,750) of an- 
nual savings would eventually accrue. In other words, just under 40 
percent of all of the immediate savings due to military reforms came 
from the survey department alone.73 

The institutional result of the reforms was a tripartite division of re- 
sponsibility. The quartermaster general would control the military sur- 
veys as Hewett had anticipated; he was allowed to requisition even the 
chef engineer's map library. (With the appointment of a surveyor gen- 
eral for all India, in 1815, the quartermaster general's surveying activi- 
ties became more coherent.) The surveyor general would have the larg- 
est responsibility because he would control all other detailed surveys 
as well as an office establishment devoted to copying anci storing all 
geographical materials, including maps, survey journals, memoirs, 
route descriptions, and so on. Finally, Lambton's general survey was 
held to be a distinct and separate entity; Hewett made no mention of it 
other than in the summary of savings, and he clearly envisioned no 
change other than the removal of Lambton's institution graduates. 
Lambton's autonomy, so briefly surrendered to the quartermaster gen- 
eral, was restored. 

So, thirty-five years after Patrick Ross had first suggested the appoint- 
ment of a surveyor general for Madras in 1775, Colin Mackenzie was 
finally installed in that office. As in Bengal and Bombay, the position 
was concerned primarily with the maintenance of a geographical ar- 
chive. A highly significant difference was that the Madras surveyor 
general would control those surveys which were of a general nature. 
That is, this new position entailed an institutional link between the ur- 
ban archive and the field survey. However, those surveys continued to 
exist at the council's discretion. As long as the Company's purse strings 
remained drawn tight, Mackenzie was in no position to implement a 
program to finish the general topographical survey of southern India 
that had long been his goal. As it was, just a few established surveys 
were permitted to continue: the "assistant surveyors" from the Ceded 
Districts were redeployed after 1813 in various areas of the Carnatic; 
the institution's annual field season; and James Garling's survey of Goa. 
In contrast, those surveys intended for specific military or engineering 
purposes remained beyond the surveyor general's control. 

Had Mackenzie stayed at Madras, he might have been able to per- 
suade the council to sanction some new surveys. Yet his position as 
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surveyor general was still subordinate to h s  duties as one of the senior 
engineers on the Madras establishment. If nothing else indicates the still 
problematic status of mapping activities, Mackenzie's posting in April 
1811 as chief engineer to the Java Expedition signifies just that. He did 
not return to Madras until March 1815, when he had already been pro- 
moted to be the first surveyor general of India under the Calcutta gov- 
ernment. William Morison, who had briefly surveyed with Mackenzie 
in Mysore, served jointly as commissary general and as surveyor gen- 
eral. He might have been uninterested in the extra office, or he had in- 
sufficient time to attend to it, or he lacked Mackenzie's prestige and 
clout, but whatever the reason, the topographic and revenue surveys 
stagnated under his control. 

When Morison stated in 1839 that the Madras surveys had been sys- 
temized in "about 1811,"74 he missed one very important point. Just 
because an office of surveyor general had been created at Madras to 
supervise cartographic activity, it did not mean that mapmaking was 
magically and instantaneously unified. In the same way, the creation of 
the office of surveyor general of India in 1815 did not bring the dispa- 
rate activities at the three presidencies into one grand system. The 
theme of cartographc anarchy runs throughout Part Three, in which I 
discuss the development of the Great Trigonometrical Survey; it is ap- 
parent in chapter 6, less so in chapters 7 and 8, which principally ad- 
dress policy issues. Despite the attempts by the presidencies to control 
the collection of data, sporadic surveys continued. The chief engineer 
of the Army of the Lndus, for example, was reported in 1841 as making 
his own survey, simply because no one else was available. And route 
surveys were still a requisite for every march by a detachment; the habit 
of route surveying was so ingrained that even George Everest kept 
track of his travels for the Great Trigonometrical Survey in that man- 
ner.75 The context for the formation of systematic and efficient carto- 
graphc policies by the directors and secretariat in London and by the 
administrators in India continued to be the continuing collection of 
geographic information by many different officers. 





There is no other solid basis [than triangulation] on 
which accurate geography can so well be founded. 
The primary triangles thus spread over this vast 
country establish almost beyond error a multitude 
of points, and the spaces comprehended within these, 
when filled up by the details of subordinate survey- 
ors, will afford . . . to the world, a map without a par- 
allel, whether in the relation to its accuracy, to its 
extensiveness, or to the unity of the effort by which it 
will have been achieved. The importance attached to 
such works by the economists and statesmen, as well 
as by the learned of Europe, is proved by the perse- 
verance for so many years of England and France in 
similar undertakings. 

Lord Hastings, governor general 
and commander in chief, 1817 
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I t is no coincidence that Lord Hastings should have recorded these 
sentiments just when the East India Company finally achieved its 
hegemony over the vast extent of South Asia east of the Punjab. 

Hastings was then in the field, directing the northern theater of the 
Company's final war with the Maratha princes of central and western 
India. The war was the long-anticipated consolidation of British power 
in the subcontinent after Lord Wellesley's precipitate territorial expan- 
sion during the period of 1798 through 1803.' Since the 1780s and James 
Rennell's maps of "Hindustan," the British had possessed a conceptual 
geography that equated the whole subcontinent with the field of British 
interest. The political developments of the 1810s intensified that rela- 
tionship, so that the field of British power coincided with the subconti- 
nent. An integral element of this intensification was the unification of 
the British geographical archives. The Great Trigonometrical Survey 
(GTS) played a pivotal role in that unification, but not in the manner 
that Hastings envisaged. The GTS did provide a new means of structur- 
ing and ordering the geographic archive; yet it engendered a compro- 
mise in Enlightenment cartography's dichotomy of epistemologcal cer- 
titude between observation in the field and archival compilation. 

The Company's development of a coherent geographic archive was 
defined by changes w i t h  the existing institutional structures which 
governed map production and use in India. The appointment in 1814 
of a single surveyor general of India was an attempt by the Court of 
Directors to control yet further the flow of geographical information. 
Separate provincial surveyor generals were useful in coordinating the 
mapping of the three presidencies, but they hindered the construction 
of maps of all of India. The surveyor generals were not given special 
permission to correspond with each other, so no one individual could 
gather together all of the available data. The purpose of a surveyor gen- 
eral of India, at least from the Court's perspective, was to concentrate 
geographical data from all three presidencies in one site and to distil 
them for transmission to London. 
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The concept of a surveyor general of India entailed the construction 
of a definitive map of the subcontinent. There was to be no more dupli- 
cation and waste. The complete, comprehensive, and encyclopedic geo- 
graphic archive was to be enshrined in one map of India. The second 
surveyor general, John Hodgson, did accept this archival understand- 
ing of the mapping of India. But h s  colleagues argued that the only way 
to make such a definitive map was to ensure that each and every survey 
was itself to be definitive. Colin Mackenzie, the first surveyor general 
of India, actively subverted the Court's intentions for his position and 
advocated a survey of India. Mackenzie's system called for a triangula- 
tion of each district to provide the framework for detailed topographc 
surveys. In contrast, Hastings advocated an India-wide triangulation to 
define the geometry of the whole subcontinent. 

This debate went hand in hand with the development of a policy for 
disseminating the geographic archive more broadly than in the past. 
Although the directors sought to preserve the Company's proprietary 
rights to the geographical archive, they were increasingly open to the 
publication of a large-scale map of India. The expansion of the geo- 
graphical scope and responsibilities of the Company's territorial gov- 
ernment promoted increased map use to such a level that manuscript 
copying could barely keep up with demand. At the same time, the 
steady increase in the number of detailed topographic surveys required 
the cartographers to increase the scale of their general maps in order to 
manage all of the information. The European encyclopedic mentality 
required that all data be presented in voluminous texts and multisheet 
maps. The problem for India remained the highly variable coverage of 
geographic data: southern and eastern India was far better known than 
northern and western India, so that any map of India constructed at 
a scale sufficiently large to incorporate all available data for southern 
India and Bengal would inevitably have vast expanses of white else- 
where. An alternate method was necessary for organizing and updating 
the map of India. The directors accordingly reworked their idea of the 
definitive map. They proposed in 1823 to create an Atlas  of India. The 
atlas format was flexible enough that the maps could be updated as 
necessary without becoming too unwieldy. As each map was engraved 
and published, it could be disseminated to the Company's officials. 

Between those two cartographic milestones, Hastings transferred Wil- 
liam Lambton's general survey to the Calcutta government and named 
it the Great Trigonometrical Survey of India. As Hastings assured the 
Calcutta council, the GTS embodied the ideal of the perfect corpus of 
geographic data. The formation of the GTS was thus essential for the 
creation of a single cartographic image of India in that it ~romoted the 
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idea that the final maps would be definitive. The engraving of the Atlas 
was thus justified as its maps would entail few, if any, subsequent cor- 
rections. The tie between the Atlas and the Great Trigonometrical Sur- 
vey was not complete: the surveyors all seem to have thought that to 
carry the triangulation across the northern plains would be so expen- 
sive as to be impractical; in those districts, the Atlas would have to be 
based on astronomical control. 

Whatever the form of control, the Atlas project was designed to con- 
vert the multiple, disorganized topographic surveys into an overall car- 
tographic system. The Atlas compromised the principles of trigonomet- 
rical surveying and their concern for the uniformity of data in order to 
promote a uniform image of India derived from multiple data sources 
of varying quality. Field surveys would be made to be definitive by 
warping them to fit the triangulation or astronomical framework rather 
than by prosecuting the surveys in a systematic manner from the start. 
The Atlas continued to systematize the geographical archive rather than 
geographical observation. 

The surveyors in India interpreted the appointment of a single sur- 
veyor general of India as implylng that the Court recognized the need 
for a true single survey of the subcontinent. They challenged the epis- 
temological compromises implicit in a single surveyor general and in 
the Atlas. Valentine Blacker, George Everest, and Thomas Best Jervis in 
particular wished to copy the techniques and institutional organization 
of the Ordnance Survey of Ireland for a coherent and thoroughly field- 
based survey of India. Their attempts to establish that survey, discussed 
in chapters 7 and 8, were unsuccessful. The result of the debates they 
stimulated was to reinforce the Atlas of India's compromise position. 

A Surveyor General of India, 1814: 
Controlling the Archive 

James Rennell did not make many maps of India after the second edi- 
tion in 1792 of his New M a p  of Hindostan. An explanation is provided 
by Lieutenant Colonel James Salmond, formerly of the Bengal infantry, 
son-in-law of David Scott, a highly influential Company director (chair- 
man, 1796-97), and, after 1809, the Court's secretary for military af- 
fairs. Writing in the 1820s, and relying on official lore, Salmond stated 
that "soon after" 1788 "communications on geographical subjects [had] 
ceased to be made to Major Remell." Salmond presumed that h s  de- 
cision was made because the Court "thought the publication of any geo- 
graphical matter relating to India impr~dent ."~  The directors did actu- 
ally continue to defer to Rennell's opinion on cartographic affairs; they 
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simply did not allow him the use of new maps. The Company's con- 
cern to keep maps secret meant that responsibility for constructing and 
maintaining general maps of India shifted to the various cartographic 
officers in India. 

The Company's insistence that geographic data flow only along the 
established lines of communication meant that surveyor generals could 
not gain legitimate access to geographical information collected in other 
presidencies. This was not always a problem, as when Robert Cole- 
brooke and Charles Reynolds exchanged information after 1804. On the 
other hand, the Madras council refused in 1808 to allow copies of maps 
to be sent to Monier Williams in Bombay, to be added to Reynolds's 
map, and argued that the best place to construct a single map of India 
was at the center of the information flow: L ~ n d o n . ~  Furthermore, by 
being kept in manuscript, the maps were eventually lost and the money 
spent on them wasted. In order to avoid these problems, the Court di- 
rected in June 1814 that the three provincial surveyor generals should 
be replaced by a single surveyor general of India.4 

The Court was very explicit that the reform of the "survey depart- 
ment" was part of the continuing military retrenchments. The orders 
began with a succinct paragraph: "Having taken into consideration the 
state of the Department of Survey in India we are particularly struck 
with the magnitude of the sums which have been expended on it" (71, 
also 717). In addition to the Madras surveys, which had consumed 
"about twenty thousand pounds per amum" over "many years'' (ll2), 
three maps of India were particularly to blame in this regard. 

Thomas Call, surveyor general of Bengal, had begun a "general plan" 
of India in 1779 at the direction of the Calcutta council. His plan was to 
compile a twenty-sheet atlas at sixteen miles to the inch (1 : 1,013,760). 
The numerous additions and corrections caused by each new survey 
and report meant that the work was still in a "very rough" state when 
Call resigned in 1786. Nor was it complete: it still needed to have added 
the results of Reynolds's surveys in western India. Call's successor, 
Mark Wood, began a neat copy of the map, but found that the paper of 
the original had significantly deformed and therefore redrew it almost 
entirely from scratch. Call himself died en route to Britain in 1788, but 
his "Grand Atlas of Lndia" did reach the Court. Call had initially argued 
that he could make a better map of India than Rennell because he was 
"on the spot" and could acquire much more information than Rennell 
had available to him in London. But Call had been overly optimistic: 
Remell's evaluation of the atlas found that his work lacked the recent 
work by Madras and Bombay surveyors. The London copy of the atlas 
was lost by 1814, and the Court had no record of how much had been 
spent on it other than "a considerable sum" (74)." 
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Reynolds, surveyor general of Bombay, had obtained the governor 
general's permission in 1793 to compile a map at twice the scale of Call's 
atlas (eight miles to an inch, 1 : 506,880). Constructed on only one sheet, 
it covered some four hundred square feet (37.16 m*). Reynolds's at- 
tempts to gather data for regions beyond Bombay's control were limited 
by the Court's 1799 order that the map was to include only inforrna- 
tion which he or his Indian employees had gathered. This curious de- 
cision seems to have stemmed from a desire to restrict the flow of geo- 
graphic information to the proper channels of communication. As a 
result, the map had weak coverage of the Madras and Bengal presiden- 
cies. Three copies of Reynolds's map are known to have been made: 
Reynolds took one back to London in 1807, where it was hung up in 
its own room at the India House and was, as a result, eventually de- 
stroyed; the original itself was further modified and submitted in 1809 
to the governor general by Reynolds's successor, Williams; a thrd, re- 
vised version was submitted to the Bombay government in 1821 but has 
not survived. In 1814, the directors exclaimed that the map was still 
unfinished, although its cost had "much exceeded one hundred thou- 
sand pounds" (02).6 

Finally, Colebrooke in Bengal made a general map of India at sixteen 
miles to the inch (1 : 1,013,760) on his own initiative, probably to keep 
an up-to-date source from which regonal and district maps could be 
copied whenever requested. Like Reynolds, Colebrooke sought the gov- 
ernor general's permission to acquire the results of the Bombay and 
Madras surveys. Once again, permission was denied. Colebrooke con- 
tinued to work on the map until his death in September 1808. His suc- 
cessor, John Garstin, found the map to be barely one-third complete 
and thought that it would require at least three more years of concerted 
effort to finish. Garstin, however, had little time to devote to the work 
and was still adding to it in 1813. By 1819, no copies of the map could 
be found in Calcutta and no copy seems ever to have been sent to the 
Court in London. The Court thought that Colebrooke might have "put 
together with great zeal and assiduity the best materials procurable un- 
der the Bengal Presidency" to produce "the most authentic and best 
performance of his time," yet that map was fundamentally flawed be- 
cause of the lack of "a considerable portion" of the Bombay and Madras 
data (005 -6).' 

Paradoxically, the directors do not seem to have recognized their own 
role in limiting the transfer of information between the presidencies. 
The immediate cause of the appointment of a surveyor general of India 
was not the desire for a cost-efficient mapping system but the Court's 
perception of rivalries among the surveyors which had blocked the 
flow of geographical information, even to London. Salmond, who as 
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military secretary had probably drafted the Court's orders, later re- 
called that the whole issue of the "geography of India" had been "re- 
vived" because the three surveyor generals had "been found to enter- 
tain jealousies of each other, and [had been] unwilling to communicate 
the geographical information respectively acquired by them, either to 
each other or to the C ~ u r t . " ~  

There had indeed been occasions when surveyors had refused even 
to transmit their journals and maps to London, and they seem to have 
stung the London admini~tration.~ Referring to Colebrooke's inability 
to acquire geographic information from Madras and Bombay, informa- 
tion which had of course been paid for by the Company, the Court 
stated: 

77. On every principle of public utility this information ought to 
have been supplied [to Colebrooke], but we apprehend that diffi- 
culties and obstructions might have been experienced in obtaining 
it from the following cause. 

78. At each of the other Presidencies there was also a Surveyor 
General carrying on his separate plan. The partiality which these 
officers would feel for their own performances [that is, maps] and 
the prospect which might possibly be entertained of future advan- 
tage from them [namely, their maps] would naturally render them 
averse to furnish information to a rival map. We are not without 
experience of our own orders having failed in procuring informa- 
tion of this nature when we applied for it. 

The Court understood that by surrendering a map, a surveyor might 
also be surrendering the monetary and rank benefits which were of- 
fered to h m  by the Company's patronage system. What the Court 
therefore sought to implement was a system whereby geographical 
data were to be collected by just one official in India, thereby eliminat- 
ing the prejudices. 

The Court's conception of mapmaking was based on the construction 
of a uniform archive from data of all types. Only a survey's assimilation 
into the larger archive, into "one general Map of Lndia," could "render 
it of proper use" (79); the "proper object" of geographical information 
"ought always to be a general Map of the Country" (710); the "main 
purpose of the Department of Survey" was the "concentration" of all 
data into "one uniform geographical performance" (716). The repeated 
references to a "department of survey" implied that the archive made 
the surveys into a functionally coherent whole even if they did not con- 
stitute a single institution. The archive itself was permanent: until a 
survey's results were incorporated into the general map, its information 
was "liable to become obsolete, . . . lost, or mislaid, or to perish from 
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vermin, or the effects of the climate" (810). The Court did not begrudge 
the cost of making surveys, but it thought it obvious that the only way 
to ensure that surveys were properly cost-effective was to concentrate 
all geographic information in one office. And once concentrated there, 
it could be distilled and the results sent on to London. 

The technological fixation on the archive did not prevent the Court 
from recognizing that surveys, and thus the information they pro- 
duced, did vary in quality. The directors asserted that descriptive mem- 
oirs were essential for the process of map compilation. Journals kept by 
the surveyors would allow the surveyor general to gauge the quality of 
their work and would help in its incorporation into the archive. The 
surveyor general would in turn keep a memoir that explained that pro- 
cess of compilation and the sources he used and would therefore sup- 
port the veracity of the final map (1114 and 22). In this, the Court and 
its advisors-influenced perhaps by fifteen years of the rhetoric of tri- 
angulation and complex topographical surveys in Madras-recognized 
that the most valuable survey was the definitive survey which derived 
its certainty from the methods of observation and not from its subse- 
quent archival compilation. h s  point is important for the develop- 
ment of the Great Trigonometrical Survey. 

The Court therefore ordered that the three provincial surveyor gener- 
als be replaced by one surveyor general of India. That officer was "not 
to conduct Surveys himself." He was "to receive and appreciate the 
Surveys made by others"; selecting the best of existing and any future 
materials, he was then charged with "reducing them to a uniform scale, 
to frame from these materials Maps of Provinces, or of Divisions [that 
is, regular sheets], comprehending a certain extent in latitude and lon- 
gitude." The "Separate Maps" would in turn "constitute the founda- 
tion" of "a general Map of India . . . reduced to a scale which may con- 
fine [it] w i t h  manageable limits" (119). The surveyor general should 
regularly transmit copies of his maps to the Court; the Court might in 
turn publish the maps so as to make them widely useful (124). 

That is, contrary to the assumption common in the summary histo- 
ries of the British mapping of India, the presence of a sunreyor general 
was not directed at the creation of uniformity in actual surveymg. The 
new position was an attempt to formalize the interactions between the 
expert surveyors and their nonexpert superiors by creating a sole expert 
consultant who was positioned to one side of, not between, the Calcutta 
council and the surveyors in the formal administrative hierarchy. The 
Court envisioned that all new surveys would have to be approved by 
the Calcutta council, regardless of the presidency, with only the advice 
of the surveyor general. Once done, each survey's journals and maps 
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were to be lodged with the surveyor general, who would then recom- 
mend payment (or nonpayment) of the surveyors' allowances (1722). 
The chief engineers at Bombay and Madras would revert to their for- 
mer duties as supervisors of their presidencies' map repositories; they 
would keep copies of each new survey as completed, but existing and 
future maps were all to be transferred to Calcutta. 

Financially, the Court expected the existing offices of the surveyor 
general in Bengal and of the chef engineers in Madras and Bombay to 
accommodate the increased workload with only one or two new drafts- 
men. It therefore anticipated saving almost the full expense of the of- 
fices of surveyor general in the two presidencies which most needed to 
cut expenditures: £3,000 at Madras and £1,900 at Bombay (71723-25). 

Archive or Field? Mackenzie's Redefinition of the 
Surveyor General's Duties 

India's distance from Britain meant that policies set by the Court were 
not always properly implemented. This was the case with the appoint- 
ment of a surveyor general of India and the abolition of the three pro- 
vincial positions. The idea was seen as quite impracticable by the sur- 
veyors in India. John Hodgson, one of the senior field surveyors in 
Bengal, noted its inherent difficulties: 

Surely Lord [Hastings] will see the absurdity of the new arrange- 
ments . . . [The Court] might as well order one Superintending Sur- 
geon, or Reviewing General, for the three Presidencies; 'tis not by 
this sort of economy that the arch-enemy [Napoleon] Buonaparte 
acted.'" 

The Court's intentions implied an extension of the Calcutta council's 
authority so as to encompass some of the detailed activities of the Ma- 
dras and Bombay governments. Yet the Calcutta council could not re- 
quire the lesser councils to appoint their military officers to (or dismiss 
them from) staff positions; to do so would have been a radical inter- 
ference with the interest wielded by those councils. Unless the gover- 
nor general were to make explicit directives, both Madras and Bombay 
remained autonomous. And Hastings did not so direct. Instead, he 
accepted Colin Mackenzie's opinions that local control needed to be 
wielded over the Madras surveys and so did not force the abolition of 
the surveyor general's office there. By extension, the Bombay council 
retained its survey office too. Reiteration of its orders by the Court in 
1818 and 1819 had little effect." 

Mackenzie was clearly the obvious choice for the new position of sur- 
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veyor general of India. His duties as chief engineer on the Ceylon and 
Java expeditions, his highly esteemed work on the survey of Mysore, 
lus historical collections, and his recent appointment to be surveyor 
general of Madras, all meant that he had a prominent position in the 
minds of senior officials in both London and India. He was without 
doubt the preerninent surveyor in India at the time. The directors ap- 
pointed him to the new position in March 1815; the Calcutta council 
appointed him as well, in May, well before the Court's decision reached 
India.12 Mackenzie had been in Calcutta when the Court's letter of June 
1814 arrived the following December, but he had returned to Madras 
before his new appointment was announced. 

Given Mackenzie's commitment to forming a coherent survey orga- 
nization-most recently expressed in November 1814 when he wrote 
to the acting surveyor general in Madras about "accelerating [the sur- 
veys] and obtaining a more complete knowledge of the Country in 
an uniform method," as cheaply and as easily as possiblel"he was 
bound to oppose the Court's orders. In December 1815, he opposed the 
abolition of his position in Madras because some officer had to keep the 
increasing expenditures of the Military Institution and the quartemas- 
ter general in check, as well as to supervise the continuing surveys. In- 
deed, to close these down would be stupid as only about 11 percent of 
the peninsula remained to be surveyed. Besides, the Eurasian "assistant 
surveyors" would still have to be supported if the surveys were ended. 
Furthermore, the office was cheaper than William Lambton's indepen- 
dent trigonometrical survey; because Lambton had not reported any 
results recently, Mackenzie obliquely hinted that it might be worth- 
while to axe the trigonometrical survey rather than the surveyor gener- 
al's office.14 

On the other hand, Mackenzie did approve of the rationality of a 
single cartographic office for India, but he thought that a single survey 
office would be more appropriate. Despite the Court's clear rejection of 
any such role for the surveyor general of India, Mackenzie asserted that 
the orders necessarily entailed the active extension of the surveys. "On 
a mature consideration of those reasons that must have influenced" the 
Court's decision, which had the "evident view and intention of concen- 
trating the whole under one general System," Mackenzie concluded 
that the Court did not want to forego "the utility and advantage of ex- 
tending surveys throughout the whole of the British Possessions in 
India." 'Vn other words, Mackenzie incorrectly ascribed to the direc- 
tors the same motivations and reasons for giving their orders that he 
would have had, had he been in their place: if they wanted a uniform 
map of India, then they must want a uniform system of surveying to 
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create it. (The Court was in actuality set on creating a uniform archival 
representation.) 

The Madras council accepted much of Mackenzie's reasoning. It per- 
mitted the continued existence of the survey establishment until the 
four remaining district surveys and the Deccan survey were completed, 
but it did not agree to keep the survey office.16 Mackenzie was reluc- 
tant to leave Madras to take up his new position in Calcutta until he 
received some assurance that the survey office would survive. He re- 
peated his arguments at length and at regular intervals, misrepresent- 
ing the Court's orders as necessarily requiring a unified survey system 
and so dictating the appointment of an assistant surveyor general at 
Madras. Mackenzie was adamant that all surveys should come under 
the single control of himself, as surveyor general.17 

The governor general and the council in Calcutta grew increasingly 
impatient with Mackenzie. Charles Crawford had consented to remain 
in charge of the office until Mackenzie should replace him, but he re- 
tired in December 1815 and left the Calcutta office unsupervised. h 
April 1817, the Calcutta council directed the Madras council to turn 
Mackenzie's office over to the chief engineer, whether Mackenzie liked 
it or not, unless he could provide explicit plans for returning north.I8 
The following month, the Calcutta council gave Mackenzie a blunt or- 
der-pack up and leave-but softened it with an important concession: 

It seems at least possible that the literal execution of the Honorable 
Court's orders . . . may be a measure of very doubtful utility, and 
may tend to defeat that projected unity of effort and concentration 
of geographical and statistical information, which it was the de- 
clared object of the Honorable Court of Directors to create, when 
they placed the whole Indian survey department under a single 
chief. [original emphasis] 

A survey school could also be established in Calcutta with the help of 
Mackenzie's Eurasian assistants, who would not therefore be thrown 
off the Company's payrolls. Thus, Hastings was willing to disobey the 
Court's explicit orders by keeping cartographic establishments at Ma- 
dras (and by extension at Bombay) and by having the surveyor general 
control survey activities. But Hastings declined from making any per- 
manent decision until he could talk the matter through personally with 
Mackenzie, in Calcutta.19 

With both carrot and stick applied, Mackenzie quickly wrapped up 
his affairs in the south. The Madras governor acceded to Mackenzie's 
requests. John Riddell was appointed temporarily in charge of the Ma- 
dras survey department, his appointment as assistant surveyor general 
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being made permanent in June 1818. Mackenzie left for Calcutta in July 
1817. But, once there, he seemed to find little to suit him in his new 
surroundings, as revealed in his long letters to his old friend Thornas 
Munro. For a start, Hastings did not prove to be as amenable to mak- 
ing a general survey of India along Mackenzie's lines as Mackenzie had 
wished. Hastings might have allowed the continuation of the survey 
offices at Madras and Bombay in order to coordinate the local surveys 
and to meet local cartographic needs, but he maintained the estab- 
lished distinction in Bengal between the surveyor general and the quar- 
termaster general. Even more to Mackenzie's distaste, Hastings trans- 
ferred William Lambton's survey to the Calcutta government without 
consulting Macken~ie .~~  Hastings wished to have a uniform survey, but 
he wanted Lambton's rather than Mackenzie's system. 

The Great Trigonometrical Survey: 
One Framework for India 

The idea that William Lambton's survey should be under the control 
of the Calcutta government was not new. It had had some currency in 
1807, when Lambton was given the services of four graduates of the 
Military Institution and reported that Lord Minto, the governor gen- 
eral, agreed in principle to a transfer. Lambton was overly optimistic to 
hope that the Royal Society would resurrect William Roy's proposal for 
a geodetic arc in Bengal once it received the papers Lambton had sent 
home with Lord William Bentin~k.~' The possible extension of the sur- 
vey was taken up again in 1811, when Sir George Barlow, Bentinck's 
successor as governor of Madras, agreed that Lambton ought to carry 
his triangles north of the Tunghabadra River and into the territories of 
the Nizam of Hyderabad, the catch being that the Nizam was officially 
tied to the Calcutta go~e rnmen t .~  

Neither occasion led to Lambton's transfer, perhaps because the ad- 
ministrators expected a negative reaction from the Court. True to form, 
the Court wrote to the Madras council in September 1814 that Lamb- 
ton's survey would soon be completed if it were limited to its "original 
object." Bearing in mind the confusion over the character of Lambton's 
survey, it is unclear just what the Court meant by his "origmal object," 
but it seems to have taken exception to the steady extension of the sur- 
vey beyond Mysore and the far s o ~ t h . ~  

In contrast, Lord Hastings had no reservations about either Lambton 
or his work when he ordered Lambton's transfer in October 1817.24 His 
directive made it clear that several institutional barriers had fallen. The 
commander in chief of the British Army had granted Lambton unlim- 



210 PART THREE 

ited leave of absence from his regiment so that he was no longer in any 
danger of being dragged off to other duties (73). Lambton's scientific 
credentials were now clearly unimpeachable: John Warren's lobbying 
had led to his election as a corresponding member of the Academie des 
Sciences in Paris, followed in 1817 by his election as a fellow of the 
Royal Society in London.25 Despite Hastings's strenuous refutation of 
any allegation that he was "vainly seeking to partake [of] the gale of 
public favor and applause which the labors of Lieut. Colonel Lambton 
have recently attracted," Lambton's tardy recognition by the most pres- 
tigious scientific societies of Europe had significantly bolstered his repu- 
tation in India. Third, the "analogous" and "parallel" appointment by 
the Court of a single surveyor general of India had established the 
precedent of all-India cartographic institutions. Moreover, since 1814 
Lambton had been operating in princely states that were the direct po- 
litical subordinates of the government of India; placing Lambton under 
the administration in Bengal would obviate the delays caused by the 
referral of questions from Madras to Calcutta. Finally, Hastings thought 
it only logical that a work of such great importance should fall under 
the principal government in India (774-5). 

Yet these reasons would not have counted for much had Hastings 
not been an avid supporter of "scientific" surveys. He had had some 
close contact with the Ordnance Survey in England and Wales when 
he had been master general of Ordnance (1806-7). His comment that 
he could therefore speak of the issue "with no ordinary confidence" 
(73) is in marked contrast to the disclaimers usually gven by govern- 
ment officials about their lack of even general knowledge of the sub- 
ject. He waxed lyrical on the fundamental necessity of the survey for 
the East India Company as an institution with pretensions to sovereign 
authority: 

This magnificent work was projected and is carried on under [the 
Court's] particular auspices and munificent patronage, in a manner 
befitting that dignified body: their perseverance in this grand enter- 
prise is worthy of the splendid original design, and this single pub- 
lic act has raised the name of the English East India Company in 
the eyes of the scientific world to a level with those of the great 
sovereigns of Europe, who have been their only rivals in similar 
undertakings. (12) 

More practically, in a paragraph used as the epigraph for this Part, 
Hastings laid down the cartographic facts of life: a geographical survey 
of any large extent must be based on a triangulation; anything else 
would simply be inadequate. Hastings accorded to Lambton's survey 
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the essential ingredients of the ideal of systematic surveys based on 
geodetic triangulations: great accuracy, large extent, and uniformity of 
process. Only in this manner would truly definitive topographcal sur- 
veys be made. In contrast, the system of survey advocated by Macken- 
zie involved many small surveys undertaken with the same processes 
but only with accuracy suficient for general mapping. 

It is possible that Hastings had no other immediate motivation than 
his personal interest. Certamly, he had already proven hrnself to be 
interested in the problems of surveying in India when in 1815 he had 
written a key memorandum on the Bengal revenue system, whch had 
reasserted the necessity for land surveys as part of the settlement of 
revenue in the Upper Prov in~es .~~  But it is more likely that he was 
stimulated partly by Colin Mackenzie's return to C a l ~ u t t a ~ ~  and by a 
letter from Lambton, which is now lost. Lambton was now sixty years 
old and a lieutenant colonel. Neither factor permitted him to take the 
field as he ought. He needed to train an assistant, lest the survey lapse 
for lack of an adequate successor should he die or retire (77). If Lambton 
followed the pattern of his petitions to previous governor generals, t h s  
request probably mentioned the prospect of a transfer to the Bengal 
government. 

Hastings set forth a series of resolutions (76). As of 1 January 1818, 
Lambton was to be under the "immediate direction and control" of the 
Bengal government. His survey was finally given an official name: the 
Great Trigonometrical Survey of India, in direct imitation of the Ord- 
nance Survey's contemporary title of "Great Trigonometrical Survey of 
England and Wales." Lambton was to be styled the survey's superinten- 
dent. "Out of respect" for Lambton's "rank, talents and eminent ser- 
vices," the GTS was to be separate from the surveyor general; the dis- 
tinction, however, would be subject to revision once Lambton ceased to 
be superintendent. Lambton was to receive two more European staff: a 
chef assistant, and "a person skilled in natural science, and capable of 
affording medical and surgical aid to the survey establishment" to be 
both geologist and surgeon. Hastings selected Captain George Everest 
of the Bengal artillery to be the chief assistant, both because he had been 
"assured" of Everest's "eminent degree of science as a mathematician" 
and because Everest had distinguished himself by making surveys in 
Java and by his work in dredging several hitherto unnavigable rivers 
(17). The first choice for the geologist-surgeon, Dr. John Ross, died in 
February 1818; Dr. Henry Voysey was subsequently appointed. 

The Court agreed to Hasting's decisions with little comment, and it 
accepted the Great Trigonometrical Survey as a separate and distinct 
survey. Everest subsequently wrote that this rather surprising acquies- 
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cence was because of James Salmond's active support of the triangu- 
lation; Salmond's support of definitive, triangulation-based surveys 
would be made apparent a few years later with the formation of the 
Atlas of 

The Great Trigonometrical Survey continued to embody the two pur- 
poses which had shaped Lambton's work up until that time. It was a 
work of both geodetic science and general geography. The tension be- 
tween the two aspects is evident from the third and fourth volumes of 
Lambton's manuscript general report, which he submitted to the Cal- 
cutta council on the first day of his new appointment. Those volumes 
constituted an extensive record of calculations: first he determined the 
size and shape of the earth from his own geodetic arcs; given the earth's 
figure he then derived the latitude and longitude of each survey station 
in his triangulations. He appended long lists of geographic coordinates 
to his reports for the benefit of the surveyor general. Lambton was well 
aware, however, that these lists were not exact. The coordinates would 
be altered if geodetic arcs measured elsewhere in the world were in- 
cluded in the determination of the earth's figure. Lambton nonetheless 
asserted that "for the mere purposes of Geography," the latitudes and 
longitudes were already sufficiently exact and would "never require 
correction." 29 

Lambton was also torn between geodetic and geographic goals for 
the operations of his new survey. Continuing the Great Arc to Agra 
would establish a geodetic connection between the peninsula and the 
Gangetic Plains. Taking the arc across the northern plains presented 
formidable technologcal problems (discussed in chapter 7), and Lamb- 
ton seems therefore not to have contemplated taking the arc beyond 
Agra. The extension would be fast, only four years, but it would pass 
through Maratha territories, which had only just been subjugated. The 
arc would pass through the territory of Sindhia, one of the Company's 
Maratha allies, but this did not preclude the possibility of political tur- 
moil and unrest, which would in turn force an indefinite delay in the 
survey. On the other hand, Lambton thought that he might lay the 
geographic foundation for a complete survey of the Deccan. That plan 
would entail a series of longitudinal chains, "branching" out from the 
Great Arc, which could be extended indefinitely, for example, to Pune, 
Bombay, and then down the coast to Goa or up the coast to Gujerat. The 
framework could then be filled up with topographic detail by military 
surveyors in much the same way as Lambton had employed his assis- 
tants until 1811. 

But such an ambitious triangulation would require a much larger 
staff than just Lambton, Everest, and the few remaining civilian assis- 
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tants (although Lambton had already asked permission to hire more of 
the last). Lambton therefore proposed that, for the immediate future, he 
would continue with the Great Arc and Everest would conduct a meri- 
dional chain from Hyderabad south to the Ceded  district^.^ Until his 
death in 1823, Lambton continued with this plan, working on the Great 
Arc and a grid of chains of triangles which could then be filled in by the 
Madras surveyors who were assigned to the Deccan survey. George 
Everest went to the Cape of Good Hope for h s  health in October 1820, 
where he occupied himself remeasuring Nicholas Louis de la Caille's 
1752 arc.31 On his return in February 1822, he started a longitudinal se- 
ries of chains to connect Bombay to the Great Arc. 

Two members of the Calcutta council reacted in April 1818 to Lamb- 
ton's proposals with lengthy memoranda that reasserted Mackenzie's 
conception of a survey of India. That James Stuart and George Dowdes- 
well should have argued against the governor general-who was still 
in the field, commanding the campaign against the Marathas-by reit- 
erating Mackenzie's position is not surprising, considering that Mac- 
kenzie elsewhere recorded that they were h s  only two friends in the 
Calcutta adrnini~tration.3~ Starting with Mackenzie's interpretation of 
the Court's appointment of one surveyor general, that it required all 
surveys to be "prosecuted upon one uniform system and under one 
efficient control," both councillors objected to Lambton's independence. 
They were forthright concerning the continuing need for geographcal 
information. Stuart wrote that the recent victories over the Marathas 
had "opened an almost unbounded scope for geographical surveys"; 
Dowdeswell reflected on the "almost daily experience of the very 
defective state of our geographical information" and on the "serious 
inconveniences and embarrassments" that the lack caused "in the con- 
duct of ordinary affairs of the administration." " Mackenzie and Lamb- 
ton had together demonstrated that such surveys were feasible and that 
their high cost was still much smaller than that of numerous uncoordi- 
nated and unsystematic surveys. Stuart and Dowdeswell therefore con- 
sidered that to retrench the systematic surveys would constitute a false 
economy. 

This did not mean that surveyors were to have a free hand. Given the 
poor state of the Company's finances and the limited funds available 
for mapmaking, Stuart concluded that "a viglant control therefore over 
the executive conduct of the [survey] department will be the best proofs 
which Government can give of its solicitude for the extent and suc- 
cess of these beneficial and interesting works." And the very nature 
of Lambton's "sublime science," of which Stuart acknowledged that 
he and the rest of the administrators were quite "ignorant," required 
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Lambton to be s ~ p e r v i s e d . ~  Dowdeswell concurred with Stuart that 
Mackenzie's role as the government's cartographic consultant should 
encompass the Great Trigonometrical Survey. It was the surveyor gen- 
eral's responsibility to ensure that costs were not excessive and that the 
survey work was indeed coherent. The net result was that Mackenzie 
was requested to prepare a thorough report for the council's informa- 
tion on the history, principles, and progress of the triangulation; Lamb- 
ton was requested to provide cost estimates for the different chains of 
triangles he had proposed.35 

By the middle of 1818, the senior administrators in India had effec- 
tively subverted the intent of Salmond and the directors in appointing 
a surveyor general of India. As Mackenzie had argued, and as the coun- 
cillors in Calcutta agreed, a single map of India required a single survey 
of India. The Court's surveyor general would have been a passive con- 
sultant and recipient of final maps. In contrast, Mackenzie's surveyor 
general would actively work in conjunction with the council to initiate 
surveys; because it was integral to detailed revenue and topographic 
surveys, the surveyor general would also supervise the GTS. The in- 
stitutional resilience of the survey offices in Madras and Bombay pre- 
vented their abolition, which the Court had explicitly ordered. But 
given such inertia, it should not really be surprising that neither Mac- 
kenzie's nor Lambton's proposed systems for the Indian surveys were 
actually put into place. The general cartographic practices of British In- 
dia continued to be anarchic, despite the presence of apparently formal, 
India-wide cartographc institutions. 

Further Fragmenting the Indian Surveys, 1815-23 

While William Lambton and Mackenzie repeated their suggestions for 
a single survey of all of India and a uniform survey e~tablishment,~~ 
Colin Mackenzie was nonetheless faced by the pragmatic restrictions of 
cost and the need to undertake "practicable" before "desirable" sur- 
vey~ .~ '  Surveys continued to proceed in their haphazard way in all three 
presidencies as each administration continued to do what was neces- 
sary to get geographical information regardless of any official guide- 
lines stating how they should do so. Nor did the rivalries between the 
three presidencies help. If anything, the appointment of a surveyor gen- 
eral of India made the Company's mapping activities even more con- 
fused by adding a layer of generally ineffectual bureaucracy. 

Mackenzie's description in December 1817 of the Calcutta survey 
office indicates that Bengal suffered from a cartographic anarchy simi- 
lar to that of Madras. "The surveying department I find in a woeful 
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plight," he wrote to his old friend Thomas Munro. Lacking "order" and 
"regularity," 

the dep6t of materials [is] far inferior to Madras, neglected and de- 
ficient altogether as to memoirs. Their surveys are of the itinerary 
kind. Routes and native information with a few desultory [astro- 
nomical] observations compose these maps which at the same time 
are never sent to the Surveyor General's Office till they have run 
thro' all hands in the distant provinces. Nor [are] returns made to 
the office, and no check [made] except copies of very rneager field 
books sent down monthly to insure payment of the allowances, but 
as the maps do not follow I consider [them] of little use.= 

Mackenzie was still less than happy with his department in 1820: "the 
state of the Survey Department in Bengal and the mapping of new prov- 
inces I will not attempt to describe to you. More confusion I think pre- 
vails than ever . . . " 39 

Mackenzie was unable to break the division between the central and 
local administrators. After 1824, for example, David Scott made cadas- 
tral surveys in Assam that were not unlike those by Munro in the Ceded 
 district^.^ Nor could he break the division between surveys done un- 
der the surveyor general (civil) and those under the quartermaster gen- 
eral (military). He came into conflict with James Franklin, of the quar- 
termaster general's office, who in 1820 was surveying Bundelcund for 
the political agent there. According to Mackenzie, the agent thought the 
survey was for the "exclusive ~nformation of his office" and so refused 
to send a copy to Calcutta. Again, a topographical and statistical sur- 
vey of Malwa was made in 1818-19 by Frederick Dangerfield of the 
Bombay infantry at the instigation and benefit of his military com- 
mander, Sir John Malcolm. These, Mackenzie held, were symptomatic 
of the rampant abuse of his position by the local field officers who 
ordered surveyors to other duties. The Court of Directors was, in re- 
sponse, very critical of the overlapping responsibilities of the surveyor 
general's and quartermaster general's  department^.^' 

Nor was Mackenzie helped by the confused position of both the Cal- 
cutta council and the Court as to the proper portion of government to 
manage the surveys. In 1818, Lord Hastings and his council moved the 
surveyor general's office, together with the military officers engaged in 
revenue surveys, into the "public department," because their work was 
for the benefit of the civil administration of India; the "magnificent . . . 
Scientific Geographer" (Lambton) clearly belonged on the civil side of 
administration. The quartermaster general and his specifically military 
surveys were left in the military departmente4? 
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The Court's contradictory responses to this policy change demon- 
strates the directors' reliance on their secretaries to formulate policy. 
The public secretary, James Harcourt, drafted "public" letters to Bengal 
in 1820 and 1822 in which he expressed the opinion that because "the 
principal surveys made in India are for military and political purposes 
and the Surveyor General as well as the officers employed under him, 
are usually military men," that officer should be in the military depart- 
ment.43 At the same time, Jarnes Salmond, the Court's military secretary, 
drafted other letters which the directors duly sent out to Bengal stating 
that they were "not aware of any material objection" to keeping the 
surveyor general in the public d e ~ a r t m e n t ! ~  The public letters were 
more strongly worded, so the Calcutta council transferred both the sur- 
veyor general's office and the Great Trigonometrical Survey back to the 
military department, effective 1 January 1823; the entrenchment of the 
bureaucracy, however, meant that although the revenue surveys were 
under the surveyor general's authority, they were placed in the territo- 
rial department; the quartermaster general maintained control of the 
military surveys.45 Although the surveyor general's office and the Great 
Trigonometrical Survey were henceforth administered as part of the 
military department, an examination of the military expenditures re- 
veals that all survey costs other than the surveyors' regimental salaries 
were still met by the public department. It has therefore proven im- 
possible to establish coherent and comprehensive figures for the Com- 
pany's expenditures on surveys during the early nineteenth century.46 

The acceptance by the Calcutta council of Mackenzie's argument that 
the surveyor general should be responsible for all surveys except those 
of a limited, military or engineering purpose seems to have depended 
on Mackenzie's personal stature as a surveyor. His ability to control 
new surveys declined as his health forced him to make repeated jour- 
neys away from Calcutta in search of a more hospitable climate. With 
his death in May 1821, while on just such a trip, the council immediately 
nominated John Hodgson as his successor. Although an accomplished 
surveyor, Hodgson lacked Mackenzie's stature and was unable to as- 
sert his position. The result was that the council, in the period from 1821 
to 1823, established three extensive surveys that did not report to the 
surveyor general: Thomas Prinsep's survey of the Sundarbans (begun 
March 1821); Benjamin Blake's river surveys (February 1822); and James 
Herbertb geological survey in the Himalayas (February 1823). Of these, 
the first two were under the authority of the territorial (joint finance 
and revenue) department; the last reported directly to the council. Val- 
entine Blacker, Hodgson's successor in October 1823, could do little 
better. In one of the stranger administrative decisions made by the Cal- 
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cutta council, the assistant surveyor on the survey of the Sylhet frontier 
would report to the territorial department while the senior surveyor 
was left "floating amongst the several departments" for which he did 
work (judicial, political, and On the other hand, Lambton 
died in January 1823, and as Hastings had suggested in 1817, the Great 
Trigonometrical Survey was placed under Hodgsonls orders within a 
fortnight.48 

The surveyor general's authority was further eroded when the Court 
did not ratify Hodgson as Mackenzie's successor. It received petitions 
in June 1822 from Hodgson, Monier Williams, formerly surveyor gen- 
eral of Bombay, and Blacker, once quartermaster general at Madras. 
Blacker was then in Europe on furlough and was able to meet person- 
ally with the directors in London; the Court decided on B la~ke r .~~  On 
Blacker's return to India in October 1823, the governor general, Lord 
Amherst, found a means to satisfy both Blacker's and Hodgson's pre- 
tensions. He asserted that the business associated with the nine revenue 
surveys then in progress in the Upper Provinces-which totaled ten 
commissioned officers and fourteen uncovenanted civil servants-was 
equal to that of all the "general geographical surveys" throughout Ln- 
dia. Amherst therefore appointed Hodgson to the new position of reve- 
nue surveyor general under the territorial department. Blacker and the 
surveyor general's office remained in the military depart~nent .~~ 

As the first surveyor generals of India had little control over the 
surveys in northern India, it should not be surprising that they had 
little, if any, control over the surveys in the Madras and Bombay presi- 
dencies. Mackenzie's personal relationship with the surveyors and ad- 
ministrators in Madras seems to have allowed him to exercise some 
control in the south, but his successors did not have the same influence. 
Mackenzie let the assistant surveyor general at Madras take care of both 
the presidency's map depot and all of the survey details that could not 
otherwise be handled from Calcutta. In return, Mackenzie frequently 
received copies of maps from southern India and was able to report 
frequently to his superiors in Calcutta about the progress of Madras 

The Madras Revenue Board did not feel as constrained as the military 
surveyors to adhere to the new herarchy. The Revenue Survey School 
had been disbanded in 1810, but its rationale persisted: surveyors were 
still needed for the department of tank repairs. So the board began 
to train its own. Thomas DeHavilland, superintendent of tank repairs, 
proposed in May 1821 that his students could make a survey of the 
town of Madras. Not unnaturally, Francis Mountford, the assistant sur- 
veyor general, objected to this on the grounds that his office had been 
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awarded sole responsibility for mapmaking. The ensuing debate led to 
yet another compromise. The council accepted that DeHavilland had to 
be able to make surveys and maps to fulfil1 his duties properly. On the 
other hand, the assistant surveyor general's office would be the focus of 
accurate mapmaking; Mountford's signature would attest to the quality 
of each map and prevent other government officials from encroaching 
upon his preserveeS2 

More generally, the Revenue Board was unhappy with the state of 
the revenue surveys in the Camatic districts. Responding in 1816 to 
queries from the Bengal government after Hastings' minute on the 
revenue surveys of the Upper Provinces, the board's secretary con- 
cluded that "generally speaking [revenue surveys] have not been found 
[to be] practically useful or fit to be relied on even where executed with 
most accuracy," which was why the Madras administration had given 
up on them as official aids to revenue asse~sment.~%s governor, Munro 
initiated in 1821 a review of revenue assessment in the Madras presi- 
dency which revealed that many collectors regularly made new mea- 
surements of land whenever needed. Several districts nonetheless des- 
perately needed a new survey, most notably Chingleput district about 
Madras (the Jagir) which had not been remapped since Barnard's survey 
of 1767-74.54 

The subsequent formal adoption in 1822 of Munro's detailed form 
of ryotwari assessment required that the Carnatic districts be resur- 
veyed and their lands classified. The result was the adoption of the car- 
tographic system Munro had used in the Ceded Districts from 1802 
through 1807. Each collector was to make new surveys and revisions 
at the "most convenient" scale that would "admit of each field being 
readily convertible into acres." The collectors organized their own sur- 
veying parties independently of each other and any centralized estab- 
lishment for revenue surveyors; the only uniformity in the cartographic 
aspects of the assessment was that the final values for the area of each 
field would be in acres. Because the ryotwari system did not require 
minute details to be surveyed beyond field boundaries, the new sur- 
veys would not take too much time or money. The Court therefore ap- 
proved the scheme.55 

Surveyors and administrators in the Bombay presidency rarely ac- 
knowledged the authority of any surveyor general in Calcutta. The 
Bombay surveys were barely affected by the abolition of the ~residen- 
cy's surveyor general. Williams continued to function as surveyor gen- 
eral, in all but name, and made some thirty-six maps before 1821." The 
Bombay council appointed James Sutherland to be assistant surveyor 
general in March 1822. Furthermore, discussions began late in 1821 to 
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establish a school under the chief engineer to train "young men born in 
the country" both for topographic and revenue surveying; the school 
was eventually founded in April 1823.57 

The great majority of the Bombay surveys were made to aid revenue 
 assessment^.^^ The acquisition of territory led to several topographic 
surveys, all of which were begun without prior reference to either the 
Bengal government or the surveyor general: Khandeish (1821 -22), the 
Deccan (1817-30), South Konkan (1819-30), and Kathiawar (1822-25). 
The Bombay council did not recognize the surveyor general's control 
over these surveys until 1825; even then, it explicitly excluded the reve- 
nue surveys from that control.5y Very little, if any, of this activity was 
reported to the surveyor general. For example, when Munro privately 
asked Mackenzie for information about the Bombay revenue surveys, 
Mackenzie had to apologize for being unable to get the information. 
Mackenzie complained of the situation to the Bengal council; so did 
B l a ~ k e r . ~ ~  Hodgson was rather sarcastic when he informed the council 
in late 1821 that 

From Bombay nothing has been received since the institution of the 
office of Surveyor General of India so far as I can find after a min- 
ute search, except of Kutagram in the Chowrasee Pergunnah of the 
Surat collectorship and of the village of Umleysar in the Baroach 
Perg~nnah.~' 

The difficulty faced by a surveyor general in Calcutta in controlling 
the surveyors in Bombay and Madras was exemplified by the change in 
title of the assistant surveyor generals at the subordinate presidencies. 
In particular, this event demonstrates the continued division of author- 
ity between the three British governments and their armies, all of which 
dictated against a single cartographic organization. Mountford com- 
plained to the Calcutta council in 1823 that neither his salary nor staff 
position were commensurate with his duties. His staff salary and al- 
lowances were less than those of Sutherland at Bombay and of some of 
the surveyors in Madras who were supposedly Mountford's mferiors. 
Hodgson and the Calcutta council agreed. No more would the assistant 
surveyor generals be just the surveyor general's ostensible mouthpieces 
at Madras and Bombay and otherwise the equal of their colleagues in 
the field. Mountford was awarded the same staff salary as Sutherland, 
and both were henceforth designated "deputy surveyor general." b2 

The result was not a perfect hierarchy. The three governments in In- 
dia, like the Court, were fiercely protective of their rights to patronage, 
and the subordinate presidencies were jealous of their independence. 
Orders concerning the technicalities of a survey could, of course, go 
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directly from the surveyor general to his deputies. But if it was a matter 
of appointing or disbanding a survey, then the surveyor general was 
obliged to have the Calcutta council request the other government con- 
cerned to agree to the measure. Thus, the appointment of Sutherland 
and Mountford as deputy surveyor generals was made in the form of 
a request to the Madras and Bombay governments. They were asked, 
please, to increase Mountford's salary and, please, to call the officers 
by their new title. The Madras and Bombay governments could-and 
did-still take the initiative and appoint or transfer surveyors with 
little reference to Calcutta. 

The Court's orders for a single surveyor general of India did not have 
their desired effect. The reinterpretation of those orders by the survey- 
ors, and the administrators who deferred to their expert opinions, re- 
cast the Court's emphasis on maps to an emphasis on surveys. The 
Court had envisioned a hierarchical flow of information from the field 
surveyors, through intermediary residents and chief engineers, to the 
surveyor general in Calcutta. What was created was a hierarchy of au- 
thority and responsibility that had to reform the existing bureaucratic 
structures to be able to function properly. The Bengal, Madras, and Cal- 
cutta governments needed something more potent and sigruficant than 
cartographic policy to force a change in their relationships; the estab- 
lished administrative distinctions between the various officers at each 
presidency were too inertia-bound to be significantly changed; and, the 
administrators' need for geographic information was still too pervasive 
to allow surveying activities to be concentrated in just one organization. 

At the same time, the demand steadily increased for maps of infor- 
mation that had already been acquired. The Court's second attempt to 
bring some semblance of order to the Indian surveys again focused on 
the creation of a single cartographic image of India. The directors now 
thought in terms of publishing, at quite a large scale, maps constructed 
from the mixture of trigonometrical and detailed surveys being devel- 
oped in India: the Atlas  o f lnd ia .  

Increasing Pressure to Publish after 1815 

Two factors underlay the increasing pressure within the East India 
Company to move from manuscript to printed maps of India. First, 
there was a growing appreciation that the need for maps outweighed 
the need for secrecy. This represents not so much a rise in cartographic 
literacy as a decreasing concern for secrecy due to the defeat of Napo- 
leon and the removal of the French threat to the British overseas empire. 
Second, the surveyor generals adopted a pragmatic and rather selfish 
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position. Both Colin Mackenzie and John Hodgson found their small 
staffs laboring under huge arrears of copylng both correspondence and 
maps. The correspondence might not be avoidable, but the map copy- 
ing could at least be mechanized. In particular, Mackenzie and Hodg- 
son advocated the publication of large-scale atlases. 

As surveyor general of India, Mackenzie suffered from a heavy bur- 
den of compiling and copying numerous maps; almost every one of 
Mackenzie's letters to the government at this time describes his arrears 
at length. Thus, by August 1819, all of his draftsmen were working at 
capacity and they desperately needed relief. He was far behind in his 
own correspondence, whch was not helped by a natural loquacious- 
ness that produced paragraphs when sentences would have served. He 
had still to write: general reports on all of the surveys in the three presi- 
dencies; a catalog of the Calcutta map depot; a report on the surveying 
school Lord Hastings had proposed in 1815; and the long overdue re- 
port on the Great Trigonometrical Survey, which the Calcutta council 
had requested eleven times already but which he was never actually to 

He was furthermore "paralyzed" in his attempts to compile 
the "general map of India" required by the Court in their orders of June 
1814. What data he had-and he was receiving remarkably little new 
materials-was being used to make maps requisitioned by government 
officials. He specifically mentioned the superintendents of police "of 
Bundelcund, of Chittagong, of Cuttack, Benares, etc. etc.," but he was 
especially annoyed with Thomas DeHavilland, the inspector of tank re- 
pairs in Madras, who was engaged in making a map of the peninsula 
and whose demands for copies of the necessary large-scale maps con- 
sumed much of Mackenzie's time.M 

Mackenzie's solution for his problem was an atlas of India, tied to 
a systematic survey. He had first implied such a system when he had 
submitted his 1808 maps of Mysore to the Madras council; he had de- 
scribed those maps as being "designed on the plan of an Atlas to com- 
prehend a regular series of m a ~ ~ . " ~  The layout of the Mysore atlas- 
shown in figure 5.2-is typical of the sort of atlas in which each sheet 
represents one district or perhaps a group of districts. The most obvi- 
ous example of this type of large-scale atlas was James Rennell's A Ben- 
gal Atlas (1780-81). Each map is at the same scale, with the district cen- 
tered on the sheet, surrounded by white space; the orientation of the 
sheets often varies in order to accommodate their subjects. One prob- 
lem with such atlases is that the sheets cannot themselves be combined 
into a large wall-map without being redrawn from scratch; even if great 
care was taken in cutting away the white space, neighboring districts 
would probably not match up exactly because of the character of the 
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surveys. Remember that in Mackenzie's survey system, each district 
was surveyed as a distinct entity. 

Mackenzie revived the idea when he sent his atlas of the Ceded Dis- 
tricts of Mysore and several other maps of southern India to the Gal- 
cutta council in March 1820. He suggested that a published atlas of In- 
dia should be at a much larger scale than the nine-sheet lmproued Map 
of India recently published at 1 : 1,013,760 by Aaron Arrowsmith (1816), 
because the main demand on his time was for maps of particular dis- 
tricts rather than one for all of India. He suggested two miles to the inch 
(1 : 126,720), with large provincial wall-maps at four miles to the inch (l : 
253,440). Mackenzie specified that the atlas should be constructed only 
from actual, complete, and definitive surveys, lest the cartographers 
spend all their time updating the maps (the problem faced by Thomas 
Call forty years before). Completion of the atlas would therefore have 
to be gradual, but it would preclude the necessity for future resurveys. 
The definitive surveys should be made by a "permanent arrangement" 
of staff, which would not be more expensive than the current ad hoc 
organization." 

Hodgson again raised the issue of a published atlas. Unlike Macken- 
zie, Hodgson tended to promote atlases whose sheets were of regular 
format (size, scale, orientation) and which were compiled without ref- 
erence to district borders; each sheet would be filled up to the edges. 
The key to this sort of atlas is that all of the sheets are mapped on the 
same geographcal framework; once their margins are trimmed, the 
sheets will fit together neatly (assuming that there has been no defor- 
mation of the paper). The common framework was originally a grati- 
cule of longitude and latitude. For example, Rennell thought that the 
four sheets of his New Map of Hindoostan (1788) might "be joined to- 
gether for the purposes of bringing the whole [of India] into one point 
of view"; or they might be bound "in an Atlas";h7 Thomas Call con- 
structed his manuscript "grand atlas" after 1779 on one massive sheet 
of paper with the intention of then slicing it into twenty-two sheets to 
form the atlas. This is the conception of an atlas hinted at by the Court 
when it suggested that the "general map of India" to be maintained by 
the surveyor general of India could be constructed in "Divisions, [each] 
comprehending a certain extent in latitude and 10ngitude."~~ This is the 
system Hodgson advocated. Alternatively, the common geographical 
framework could be a very extensive triangulation-namely, the Great 
Trigonometrical Survey-onto which lesser surveys are hung; I will re- 
turn to this idea below. 

The stimulus for Hodgson's proposal for an atlas was the 1821 sub- 
mission to the Calcutta council of Monier Williams's revision of Charles 
Reynolds's huge map of India. Mountstuart Elphinstone, governor of 
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Bombay, had been "struck by the carefulness, distinctness, and beauty 
of [its] execution" and requested that the governor general remunerate 
Williams for his effort.6Y To test the map, Hodgson compared it with the 
recent Arrowsmith map of India, with h s  own astronomical observa- 
tions in the Upper Provinces, and with Lambton's triangulation in the 
south. He found that Arrowsmith's new map-even at sixteen miles to 
an inch-was far superior in terms of level of content and geometric 
accuracy to the Reynolds/ Williams map, even though the latter was at 
the larger scale of about seven miles to an inch (-1 :440,000). Indeed, 
Hodgson asserted that Arrowsmith's map was the best published to 
date as it contained "in the surveyed tracts as many positions as those 
of some of the civilized countries in E ~ r o p e . " ~ ~ )  He attributed the differ- 
ence in quality to the great increase in the amount of geographical in- 
formation since Reynolds finished his map in 1808. The Bengal govern- 
ment accepted Hodgson's criticisms and reported to both Bombay and 
London that the Reynolds/ Williams map was essentially out of date.71 

Hodgson used his critique of the Reynolds/ Williams map to explain 
his own ideas for an atlas of India to be compiled from existing docu- 
ments and which would replace Arrowsmith's large map. Capturing 
the essence of the eighteenth-century style of compilation, Hodgson 
took Rennell's Bengal Atlas as his role model; he described it as "the 
foundation of Indian Geography and a proud monument of exact ar- 
rangement of materials which could be depended on and of sagacity in 
making approximation to the truth, from information often contradic- 
tory." But Rennell's work suffered from being long out-of-date, being 
superseded only by Hodgson's own survey of the upper courses of the 
Ganges and Jumna Rivers. Hodgson was content, however, to accept 
the bulk of Rennell's information and to add to it the new information 
gathered by him and others in the Upper Provinces. He had already 
begun combining all of the new materials into a single map at sixteen 
miles to an inch and was preparing copies of the originals at four miles 
to an inch for the Court. It was not his plan, as it had been Mackenzie's, 
to wait until a district had been thoroughly surveyed before inserting it 
in the atlas. Rather, he thought in the same terms as the majority of the 
contemporary cartographers in seelung to make general maps by col- 
lecting and reconciling and correcting as much information as possible, 
whatever its nature.TL 

To this end, Hodgson directed Francis Mountford in Madras to re- 
compile his maps, using Lambton's triangulation as a frame, at both 
four and sixteen mdes to an inch; they were sent to London in Decem- 
ber 1822.7"Similar orders to James Sutherland in Bombay were ig- 
nored, as was a repeated order in 1826.) 74 Hodgson's next batch of maps 
for London, sent in the following year, included a general map of the 
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peninsula and the manuscripts for his own "Atlas of North-West of In- 
dia" (see figure 3.4).75 Hodgson envisioned this atlas as a supplement to 
Rennell's Bengal Atlas and requested that the Court have Arrowsmith 
or another competent engraver publish them. The Bengal government 
gave its support to this endeavor and subsequently ordered Valentine 
Blacker to continue with Hodgson's series of maps even before it had 
received the Court's sanction for the project.76 

Finally, Hodgson was responsible for suggesting that maps could be 
printed in India. He sang the praises of the new lithographic printing 
technique, which was so much cheaper and easier than copper engrav- 
ing. Lithography was indeed so inexpensive that it would be easier to 
print the maps of each revenue survey in the Upper Provinces than to 
produce the requisite number of copies by hand. He argued further that 
the lithographic printing could be done in India because it did not need 
the special skills necessary for copper engraving, whch were found 
only in Europe. In the initial printing trials in 1823, the newly formed 
Government Lithographic Press printed copies of both revenue surveys 
and sheets of Hodgson's atlas.77 It is unclear, however, what effect these 
and related developments in lithographic printing in India had for the 
Court's decision to publish a medium-scale topographc atlas of India. 

Arrowsmith and an Atlas of India, 1823 

As so often happened, events in India were overtaken by the Court's 
own deliberations. In this case, the Court decided to publish an Atlas of 
lndia in England. It was motivated by the example set by Aaron Ar- 
rowsmith's Atlas of South lndia (1822). The Court received copies of this 
atlas even before it received John Hodgson's first batch of his own atlas 
maps. Arrowsmith's atlas had eighteen sheets in regular format: a title 
page, an index map, and sixteen maps at four miles to the inch (fig- 
ure 6.1). Arrowsmith published at the same time a single-sheet Sketch of 
the Outline and Principal Rivers of lndia (figure 6.2)' which displayed the 
sheetlines for an atlas of all of India, together with the statement: 

Note. This map is intended to shew how many sheets of this size 
would be required for a Map of India on a scale of four English 
Miles to one Inch, any one of which may be engraved independent 
of another when materials offer, and may be united to the rest by 
keeping correctly to the lines as drawn on this Map. The sheets as 
far as No.16 are already engraved on the above scale.78 

The Atlas of South India thus comprised the first sixteen sheets of what 
Arrowsmith hoped would be an Atlas of lndia. 
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Arrowsmith was the foremost map publisher in London at the time; 
he had already made extensive use of the Company's cartographic ar- 
c h i v e ~ . ~ ~  His reputation rested on the production of huge multisheet 
maps, which he based only on original source materials and which he 
regularly updated. He put his 1816 Improved Map of India, for example, 
through three more editions in 1820, 1821, and 1822, each with addi- 
tional material. Hodgson clearly thought this map to be excellent. Colin 
Mackenzie, who thought very highly of Arrowsmith's "habits of ar- 
rangement and exactness," cited the large map as an example of the 
utility of publishing maps in order to relieve the problems of extensive 
copying of manuscripts. He also described it as "useful" for showing 
the "whole of India in a general view," and he used it to create a stan- 
dard table of distances to be used in calculating travel allowances in 
India. Lord Hastings suggested that it be used to plan the general route 
of a new road.R0 

The 1822 Atlas of South India was as thorough in its compilation and 
as exact in its execution as any of Arrowsmith's other maps. His use of 
sources is clearly shown by the difference in detail in figure 6.1, between 
the center-right region of Koo[rg] and the rest of the map, which he 
derived from Mackenzie's map of Mysore. It is even more apparent in 
his decision not to include Travancore in his atlas, because no definitive 
information was then available for that state. Arrowsmith's sources de- 
fined the scale of the atlas, especially as Mackenzie's maps of Mysore 
and the Ceded Districts provided about half of his coverage. Arrow- 
smith also had used four miles to an inch before and found it "adequate 
to contain all the names and places and other particulars which appear 
on the several plans and maps which [he had] consulted.11a1 

With hindsight, it appears to be suspiciously fortuitous that Arrow- 
smith submitted his Atlas of South India and the Sketch to the chairman 
of the directors, asking permission to dedicate them to the Company, 
just when the Company's secretariat was preparing a long overdue let- 
ter to Bengal on the state of the surveys. The Court had delayed reply- 
ing to no less than seven letters from Bengal that had dealt with the 
"survey department" until it had received confirmation that the sur- 
veyor general's office had been returned to the military department. 
With that confirmation, the Court replied all at once to the seven let- 
ters, each of which contained details of, or referred to, Mackenzie's and 
Hodgson's arguments for a single, published map or atlas of India.n2 
Just as the directors turned their attention to the mapping of India, they 
had before them Arrowsmith's implementation of the sort of cartog- 
raphy whose principles had been defined by Mackenzie and Hodgson. 
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It is clear from the wording of the Court's minutes that the directors had 
commissioned neither Arrowsmith's Atlas nor his S k e t ~ h . ~  

It is very tempting to suggest that James Salrnond was responsible for 
orchestrating events. Clements Markham claimed several decades later 
that Salmond had spent upwards of twenty years in correspondence 
with Mackenzie on the subject of a systematic survey of India. Tlus 
is probably an exaggeration, as only nine years before, Salmond had 
been largely responsible for the Court's orders of June 1814 and those 
had not reflected Mackenzie's ideas. Markham did not substantiate his 
point. He probably derived it from departmental tradition and perhaps 
directly from John Walker, who succeeded Arrowsmith as the Com- 
pany's favored commercial cartographer. Two well-informed, but anon- 
ymous, articles in the Asiatic Journal do imply, however, that Salmond 
and the directors were strongly influenced by Mackenzie's ideas. More 
believable is a second statement by Markham that the Company-that 
is, Salmond-had "consulted" Arrowsmith in the late 1810s on the pos- 
sibility of publishing the larger-scale maps then starting to come out of 
India.84 Thus, Arrowsmith might well have produced the Atlas of South 
India at Salmondls behest, so that the latter might more easily win over 
the directors to the idea of publishing large-scale topographic maps of 
India. 

Whoever was behind Arrowsmith's work, the Court was sufficiently 
compelled to request the advice of James Rennell on the topic of a sur- 
vey of India. Rennell replied in February 1823. His basic premise was 
that a proper "military" survey, based on "mensuration, or a series of 
triangles over the country," would simply take too long and would cost 
far too much. He therefore advocated the eighteenth-century style of 
survey, which he himself had used in Bengal, fifty years before (!), and 
which consisted of route surveys based on time of travel and compass 
bearings. Control would be provided by a "professed astronomer" who 
would travel about the country fixing geographical positions by astro- 
nomical observation; with only one person making the observations, 
the inconsistencies so common to such work would be minimized, Ren- 
nell argued. It is possible that Rennell's suggestions had no impact on 
the Court's conception of a systematic survey. Rennell made no provi- 
sion for any of the work done to date either by Lambton and his assis- 
tants or by the topographic and revenue s u r ~ e y o r s . ~ ~  

In the end, the Court suggested that an astronomical survey was to 
be undertaken in the northern plains together with proper ties to Lamb- 
ton's triangulation in the Deccan; this however was not so much an in- 
novation as an acceptance of the defacto survey system already in place 
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in India. One suggestion of Remellls which might have influenced the 
Court, or which at least reinforced the message of Arrowsmith's uni- 
form sheetlines, lay in his discussion of the distribution of the astro- 
nomical control points. He suggested that India might be subdivided 
into thirty-five blocks of four square degrees, each of which would have 
a quincunx of control points. Although he explicitly rejected the idea 
of apportioning such regular blocks to surveyors in the field, Rennell 
did imply that the final atlas should be organized as a regular series of 
sheets, unlike his own Bengal Atlas. 

With the example of Arrowsmith's Atlas of South India, together with 
Rennell's advice and the lengthy proposals submitted by Mackenzie 
and Hodgson, the Court wrote new orders for the mapping of India, 
sent out in October 1823." 6 the specific context of Hodgson's com- 
ments on the Reynoldsl Williams map of India, the Court wrote: 

We are extremely desirous of forming and with as little delay as is 
consistent with accuracy, a complete Indian Atlas upon a scale of 
4 miles to an inch, which we consider to be the best suited to gen- 
eral purposes, and which has been adopted by Arrowsmith in a 
recent publication, of which we transmit [to] you in the packet 
three copies. 

This map would appear to form an useful and judicious basis for 
a complete geographical delineation of India, and it is our intention 
to have the several sections into which the sketch map is divided, 
printed off by some eminent map engraver, as fast as correct and 
satisfactory materials shall be supplied to us. (WI48-49) 

The Atlas of India, as it came to be known, was to be compiled, en- 
graved, and published in London. Arrowsmith had died in April 1823, 
so that the project did not get under way until Walker proposed hmself 
for the task in 1825. Walker-who worked under the company name 
of J. and C. Walker-was already known to the Company's secretariat 
through his work since 1820 with the Company's favored booksellers, 
Messrs. Black, Kingsbury, Parbury, and Allen. He began work in June 
1825 by establishing his own layout for 177 sheets to cover all of India, 
Burma, and Malaya. The first six sheets (figure 6.3) were based on a 
series of maps received from India in 1825; thereafter, almost all of the 
forty-one sheets and five revisions which Walker listed as having been 
published by 1851 were of the Madras territories. Most of the sheets 
were not complete, whch is to say they were not filled up right to the 
margins; areas yet to be properly surveyed remained whte, framing 
the surveyed areas. Only twelve sheets had complete coverage by 1851, 
of which all were based on Mackenzie's work and seven were mostly 
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water. Ultimately, the At las  was to continue as the foremost published 
map series of British India until the early twentieth century.87 

An essential aspect of the Atlas  of India's character was derived from 
Mackenzie's conception and Arrowsmith's initial implementation of an 
atlas: its creation was to be progressive in nature. 

Each survey will be printed as soon as received . . . and in this way 
we may expect within a reasonable time, to obtain a map of India 
collecting into one view the geographical information which has 
hitherto been acquired and to serve as a convenient deposit for that 
which may hereafter be obtained. (ll54)* 

Each sheet would be updated, and new sheets published, only as "cor- 
rect and satisfactory" materials were received (753). This, in turn, re- 
quired that a proper definition be given for the acceptable quality of the 
mapped data to be included in the atlas. Furthermore, the Atlas  neces- 
sitated the collection of information at a much greater density than was 
hitherto usual. 

The second component of the Atlas  was the expectation that any new 
surveys would possess a common "geometrical ground work." In the 
southern and central uplands, a "more perfect" geometrical basis would 
be provided by the Great Trigonometrical Survey (753). In the northern 
plains, where triangulation was hard, if not impossible, the surveys 
would be controlled by an astronomer; the directors therefore sent a 
copy of Rennell's comments along with the actual orders. The senti- 
ments for a coherent survey were nonetheless rather vague. The most 
detailed reference to the actual prosecution of new surveys, in a para- 
graph added by the Board of Control, simply admonished the Bengal 
government to ensure that "those parts of India should be first sur- 
veyed the geographical knowledge of which appears to be most impor- 
tant'' (724). 

The creation of the Atlas  o f l n d i a  was primarily a cartographic deci- 
sion. The Court did not hint that they had considered any reform in the 
existing structure of the surveys in India. Most notably, there was no 
idea of founding a permanent survey organization as an auxiliary corps 
parallel to but outside of the formal military hierarchy of fighting units. 
Ln its form, the Atlas  was just like the huge, encyclopedic, multisheet 
maps of India produced since d'Anvillels Carte de l ' lnde of 1752, only 
it was larger and had more sheets. Walker acted in the conventional, 
eighteenth-century mode of map compilation, taking the maps sent to 
London from India and fitting them into the larger whole. 

*The last phrase was modified by the Board; the Court's original wording was " . . . to 
obtain the long wished for desideratum of a complete map of India." 
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A significant departure from established practice was that Walker 
could not construct a map of India in its entirety and then slice it into 
smaller sheets for engraving and publication. Each sheet of the Atlas 
was a separate publication. But this meant that the Atlas's schema could 
be expanded indefinitely, with new sheets being added in a regular 
manner as British interests expanded. This happened twice, once when 
Walker added six sheets on the western and far northern edges, and 
again in about 1900 when the eastern sheets were rearranged and re- 
numbered so as to cover the oceans in the Indian I ~ l e s . ~  That there were 
not more additions reflects the rather generous coverage of Walker's 
original schema (figure 6.3). Unlike Arrowsmith's suggested sheetlines, 
which covered India in its restricted and imperial geographical scope, 
Walker's sheetlines encompassed the classical conception of the Indies. 
This coverage reflected the recent eastward turn in British interests with 
the purchases of Singapore (1824) and Malacca (1825) and with Lord 
Amherst's Burmese War, then in progress (1824-26), for which Walker 
had already lithographed a "map of the Burrnan Empire" for the Com- 
 pan^.^^ That Walker's schema for the Atlas represented an imperial 
expansion of British India and not a retrograde conception is dem- 
onstrated by his projection. For the central meridian (which appears 
straight on the map and along whch there would be no distortion), 
Walker used the meridian of 76'30' east of Greenwich, which runs the 
length of the peninsula.90 The further away from the central meridian, 
the greater the distortion on the map so that, in his schema, the Malay 
peninsula and Indochina sweep off to the east, away from the map's 
geometric focus on the subcontinent. Finally, with the exception of the 
quarter-sheet encompassing Singapore, none of the sheets for Burma 
and the Malay peninsula were made. (Burma was to get its own quar- 
ter-inch topographic series after the war of 1885-87.) 

The Atlas of India and the Great 
Trigonometrical Survey 

Despite its cartographic emphasis, the Atlas was essential for the future 
of the Great Trigonometrical Survey. The directors had been concerned 
about the cost of the trigonometrical surveys, which they estimated to 
be more than £6,000 per year. A total of £100,000 had been spent by 
William Lambton since 1800. In 1823, there was, therefore, a resurgence 
in the directors' unease over such large expenditures by an officer on a 
work which was still not completely understood. The directors reiter- 
ated their requests of 1814 and 1818 that Lambton assure them that his 
work was both beneficial and destined to end: "we feel that we should 
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hardly be justified in sanctioning the continuance of so large an expen- 
diture as the survey in question has occasioned and may yet occasion, 
unless we have information before us to shew that the objects to be at- 
tained are of adequate utility." The Court directed that the Great Trigo- 
nometrical Survey be subordinated to the surveyor general, effectively 
bringing it back into the control structure of the cartographic mini- 
hierarchy. At the same time, the GTS was directed to be tied to the pro- 
duction of the Atlas in order to ensure its benefits." 

The Great Trigonometrical Survey was clearly essential to the provi- 
sion of that overall geometrical frame whch would allow the ultimate 
combination of numerous disparate, but all definitive, maps into one 
image. Thus, the first maps engraved by John Walker for the Atlas were 
in fact maps of the current extent of Lambton's triangulation in south- 
em India.'2 Publication in 1830 of George Everest's first memoir on the 
Great Arc was sanctioned by the Court because it constituted "part of 
the materials for the Atlas of India," and as such copies would be sent 
to the same institutions as those to which it had already sent the trian- 
gulation maps "already published for the Atlas of India."93 

Beginning in the 1820s and continuing through the nineteenth and 
into the twentieth century, the Atlas oflndia provided the official carto- 
graphic image of British India. It solved all of the problems that had 
plagued earlier maps of India. It was compiled only from definitive sur- 
veys, so that each copper plate would only ever be added to and would 
never be corrected. Keeping an updated map was no longer a problem. 
Nor was the copying and dissemination of geographic information, as 
the surveyor general needed only distribute the relevant Atlas sheets to 
those officers who requested maps. The division of Lndia into regular 
sheets provided a balance between the encyclopedic desire to show as 
much information as possible and the pragmatic creation of a map that 
was not too large to be useful. And, most important, the Atlas held out 
the idea of a single geometric framework on which a uniform image of 
India would be constructed. It was the triangulation framework which 
would provide each survey with its definitive character and which 
would allow the data to be fitted to the surveys of adjoining districts. It 
was the triangulation framework which allowed the map compiler in 
London to ignore the arguments of the surveyors that one had to have 
field experience in India to be able to manipulate and compile survey 
maps correctly. The triangulation framework reduced all geographic 
data to a common and universal reference that obviated the need for 
any local knowledge. 

Although the introduction of lithographic presses eventually al- 
lowed the publication in India of provincial topographic map series at 
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scales larger than four miles to an inch, the Atlas of India remained the 
Company's only large-scale map of all of India. The sheets themselves 
were never combined into a single map, if only because not all of the 
sheets were actually published. Provincial maps and atlases were con- 
~ t r u c t e d . ~ ~  Even so, the Atlas embodied the British view of India in the 
1820s: fixed, eternal, imperial, and known (or knowable) to the British 
through scientific observation. The cartographic image was not as ex- 
act, or as scientific, as it might have been. The continuing mix of tri- 
angulation and astronomical control jarred the sensibilities of many 
surveyors and their supporters. As is discussed in the following chap- 
ters, the astronomical surveys were soon discarded and triangulation 
remained, triumphant. Yet that victory depended not on the intrinsic 
merits of trigonometrical, geodetic-quality surveys for controlling de- 
tailed topographical investigations. Rather, it rested on triangulation's 
provision of a uniform and rational space that could support a uniform 
cartographic image of empire. With the Atlas, the British shed their be- 
lief that India was defined as the realm of the Mughal empire and re- 
cast their conception of India as the realm of British imperial interest in 
southern Asia. 



Triangulation, the Cartographic 
Panacea, 1825-32 

T he decision in 1823 by the East India Company's directors to go 
ahead with the project to create an Atlas of lndia implicitly re- 
quired the conception of South Asia as a single space structured 

by a common geometric framework. Only part of that framework was 
formed by an extensive triangulation; as a whole, the Atlas was a car- 
tographic construction based on the long-established graticule of me- 
ridians and parallels. The presumed benefit of the Great Trigonometri- 
cal Survey in the Deccan, and by other surveys in the Himalayas, was 
that the triangulation basis would ensure the definitiveness of the lesser 
topographic surveys. The detailed surveys had to be definitive in order 
to prevent the Atlas from falling out-of-date and needing to be cor- 
rected. The Atlas was to be the map of India. Although the methods of 
knowledge construction which contributed to the Atlas were those of 
the archive, the triangulation surveys represented a technological fix 
for the Atlas that promised epistemological certitude based on the struc- 
tured observation of the world. That is, the British transformed the con- 
ceptual combination of many actual surveys into an ideological survey 
of India. 

Yet in the 1820s there remained two flaws in the Atlas's technological 
perfection. The first was that the flat northern plains formed a signifi- 
cant obstacle to the creation of a truly India-wide triangulation. The 
obstacle could be overcome, but only with the allocation of substantial 
resources to build towers-artificial mountains-to elevate the survey- 
ors so that they could see long distances. The second flaw was that the 
surveys themselves did not constitute a coherent system. The manner 
in which the Atlas was to be formed from the GTS and from topographi- 
cal surveys was not the same as the system that ought to have been 
followed in making triangulation-based topographical surveys. Each 
district survey might have been correct, as in the survey system popu- 
larized by Colin Mackenzie since 1799, but they should still have been 
organized as a whole. 

Fixing the second flaw, and establishing a systematic and uniform 
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survey organization for mapping all of India, would necessitate the re- 
sources to be allocated to fix the first flaw. John Hodgson, surveyor gen- 
eral between 1821 and 1823, did develop a methodology with which he 
thought he could systematically map the northern plains without tri- 
angulation. It was not adopted. His successor, Valentine Blacker (1823- 
26), promoted the extension of the geodetic skeleton of the Great Trigo- 
nometrical Survey into the northern plains, but it was the arguments 
put forth by George Everest, during his furlough in Europe from 1825 
to 1830, which established the Company's acceptance of the GTS as the 
large institution charged with an India-wide triangulation. Building on 
the example of the Ordnance Survey of Ireland (1824-46) and aided by 
the active support of the technophilic governor general, Lord William 
Bentinck (1828-35), Everest subsequently established the principle of 
extending subsidiary arcs of the GTS across all of the northern plains. 
But Everest could not reorganize the topographic and revenue surveys 
which were supposedly dependent on the triangulation. The apparent 
system of the British surveys in India now derived solely from the Great 
Trigonometrical Survey but not from a coherent systematic survey. The 
final stage in this process, when the directors finally rejected an orga- 
nized survey of India, in the form of Thomas Best Jervis's proposals of 
1837 through 1839, is treated in chapter 8. This chapter addresses the 
compromises made by Everest and Bentinck to promote geodetic trian- 
gulations in India. 

Blacker's Advocacy of Triangulation 
for the Plains, 1823-25 

As discussed in chapters 1 and 3, the prosecution of triangulation 
across a large expanse of flat land presents the surveyor with formi- 
dable technologcal obstacles. For triangulation to provide a proper 
geometrical framework, the primary triangulation must be constructed 
from as few triangles as possible; each triangle will then be very large, 
often forty miles on a side or as much as sixty miles on rare occasions. 
In flat plains close to sea level, however, the horizon is only three miles 
(4.8 km) from an observer, assuming that the observer's sight is not 
blocked by trees, buildings, or subtle rises in the ground. It was stan- 
dard practice for surveyors on hilltops to fell those trees which were in 
the line of sight to adjacent stations. To open up three-mile long sight- 
lines in the plains would be quite impractical. It was already common 
practice in Europe and India for surveyors to build scaffolding atop 
existing buildings; but where no suitable buildings were properly lo- 
cated, the surveyors would have to construct their own towers, and 
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that cost was too great to be seriously considered. Until about 1824, the 
British surveyors in India assumed that any geometrical framework for 
surveys in the plains would have to be formed from astronomical ob- 
servations. 

For example, John Hodgson, the Calcutta council's choice to succeed 
Colin Mackenzie as surveyor general, suggested in 1821 a method 
by which Rajputana could be surveyed. Hodgson suggested that the 
region could be divided into rectangles, each about 34% by 20 miles 
(55% X 32 km). The surveyor would map out the block's geography by 
tracing out a predefined path around and within each block, defining 
his position each night.' This scheme was not implemented. Two years 
later, however, Hodgson persuaded the Calcutta council to appoint 
Alexander Gerard to traverse a circuit formed by direct lines between 
Agra, Bhopal, Ujjain, and Jaipur. The circuit would form a distorted 
rectangle approximately four degrees of latitude in height (275 miles, 
443 km) and two degrees of longitude in breadth (188 miles, 303 km). 
Once complete, the frame could be filled in by other surveyors. Gerard 
began with the north-south leg from Agra to Bhopal. Illness prevented 
him from continuing beyond Bhopal and the survey lapsed.* 

It was not that Hodgson was unable to conceive of throwing a trian- 
gulation across the plains. He did suggest such a course of action at 
least once. William Lambton had proposed in April 1822 to extend the 
Great Arc as far north as Agra, which would take him until 1826. In- 
deed, Lambton was adamant that he would reach Agra, even though it 
was clear to George Everest that he was already dying from a lung in- 
fection and probably would not live to see the completion of his work. 
Lambton put Everest to work on the longitudinal series from the Great 
Arc to Pune and Bombay. The positions of Bombay and Agra would 
thus eventually be fixed "with geometrical accuracy . . . with respect 
to the observatory at Madras." In supporting these plans, Hodgson 
suggested in June 1822-1 believe for the first time-that if Lambton's 
health was to hold out, the Great Arc could be extended even further 
north, right across the plains and into the Himalayas, to the 32d paral- 
lel. Hodgson's problem with the plan was simply its cost." 

Hodgson was succeeded by Valentine Blacker in October 1823. Find- 
ing that the surveyor general's office in Calcutta contained few good 
large-scale plans of Bengal, not even a copy of James Rennell's Bengal 
Atlas, Blacker proposed a new provincial topographic survey. Blacker 
was strongly influenced by his discussions with George Everest, who 
had just succeeded Lambton, and so argued that the best surveys could 
only be "final surveys" made "on the most approved principles." The 
overwhelming urge to do "special surveys" should, Blacker asserted, 
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be resisted. The "only permanent foundation of Indian Geography" 
was the Great Trigonometrical Survey. Yet Blacker was reluctant even 
to calculate the number of towers that would be needed for a triangu- 
lation of Bengal because he was convinced that neither the council nor 
the directors would ever approve of the cost. He therefore suggested 
that John Warren be brought out of retirement at Pondicherry to con- 
duct a thorough astronomical ~u rvey .~  The council disagreed with the 
need for a new survey. It did however accept Blacker's principled re- 
quest that astronomical observations be curtailed in districts which 
would eventually be covered by the GTS, but this restriction would 
"apply exclusively to those surveyors employed immediately under 
[Blacker's] authority." Because Blacker actually controlled very few sur- 
veys, this was, in practice, a worthless conce~sion.~ 

The Court's letter of 23 October 1823, which included the directives 
for the Atlas of India, reached Calcutta in June 1824. Blacker's response 
in August became one of the deh ing  statements of the need for a tri- 
angulation of all of India. Blacker was especially annoyed at Rennell's 
idea for a hurried astronomical survey of India as the foundation for 
the Atlas. All of Europe, including Britain, Blacker argued, had recog- 
nized the necessity of extensive triangulations as the independent foun- 
dation for all detailed surveys. He quoted at length from glowing tes- 
timonials to Lambton's work by two prominent mathematicians: Jean 
Baptiste Delambre and William Playfair. In contrast, Rennell's idea rep- 
resented a return to "rude expedient" after the Company had for "more 
than twenty years" supported the Great Trigonometrical Survey, "an 
operation approved by science." Remell's plan was quite "unworthy of 
the character, power, interests, and opportunities enjoyed by the Hon- 
orable Company." Instead, Blacker wanted to see the GTS extended as 
far as possible. He felt the coastal series should be continued from Goa 
to the Gulf of Cambay on the west coast, and from Masulipatnam to 
Calcutta on the east coast; the Great Arc should be carried across the 
plains to the Himalayas. Cost again precluded Blacker from advocating 
a more extensive triangulation in the plains, so he repeated his request 
for a well-qualified astronomer to make a very thorough control survey. 
But, on the principle that astronomical observations were alu~ays worse 
than a triangulation, Blacker would rather have the government bite the 
financial bullet and approve the extension of the triangulation across all 
of the plains. 

Behind Blacker's arguments lay a desire to overcome the exigencies 
of the Company's bureaucratic system in order to place the Indian sur- 
veys on a basis of uniformity: once uniformity of process was ensured, 
then system and accuracy of results would follow. Implicit within his 
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arguments was the need to expand and formalize the institution of the 
GTS if its arcs were to be completed in a reasonable amount of time. ~t 
would take at least thirteen years for Everest's single survey party to 
complete the Great Arc and the two coastal arcs. With three survey par- 
ties, the results of the three arcs would be made available for control- 
ling other surveys in just four or five years. The plains would need six 
parties to be covered in seven years. Finally, Blacker also proposed 
a secondary triangulation of Bombay's territories, which would need 
more staff, although that plan lapsed with Blacker's death in March 
1826 (830).' 

The Calcutta council enthusiastically agreed to the extension of the 
Great Arc and the coastal series. It is at h s  point that the full extension 
of the Great Arc into the Himalayas was explicitly accepted by the 
Company's administration in India. Blacker's advocacy of the Great 
Arc rested on the unspoken assumption that it would necessitate the 
construction of towers, an assumption that the government accepted, 
assuming, of course, that the councillors were ever aware of it. Even so, 
the council could not approve any surveys in the plains, whether astro- 
nomical or trigonometrical, without first securing the Court's approval 
of the extra survey parties and their attendant costs. It could only urge 
the Court not to allow any "relaxation in the completion of a work [that 
is, the GTS] which must be so interesting to science. Indeed, we are 
satisfied that such will not be the result under the orders of your Hon- 
orable Court." 

The council was able to reestablish the principle of the surveyor gen- 
eral's control over the increasingly independent deputy surveyor gener- 
als at Madras and Bombay. In doing so, it used Blacker's argument that 
any "uniformity of principle and practice" can only stem from having 
"all the instructions proceeding from one source." The current situation 
featured "no end to the variety of principles, instruments, scales, and 
practical models employed," none of which could help the general goal 
of an accurate and definitive survey system. Of course, the simple reas- 
sertion of the surveyor general's authority did little to bring the other 
surveys under his real contr01.~ 

The potential hollowness of Blacker's victory was recognized by other, 
less sanguine surveyors. Writing in 1829, both Hodgson, who had re- 
sumed the position of surveyor general on Blacker's death, and James 
Herbert, who became acting surveyor general on Hodgson's resigna- 
tion, were convinced that trigonometrical surveys would be limited to 
the Deccan and to the Himalayas. (They had themselves collaborated 
on an extensive triangulation in the northern mountains a decade be- 
fore.) In between the mountains, they continued to assume that an as- 
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tronornical survey would have to be prosecuted in the plains.10 Hodg- 
son and Herbert were, however, left behind by decisions reached by 
the directors and the Company's secretariat in London. hdeed, Everest 
himself was left behind by those same decisions. He returned on health 
leave to Britain in 1826, all set to argue with the Court in defense of the 
Great Trigonometrical Survey, only to find that the directors were al- 
ready convinced of its necessity. 

The Court's Conversion to the Ideal of 
Triangulation, 1824 - 27 

By 1825, the Great Trigonometrical Survey had reached something of a 
crisis. The Calcutta council had finally decided that the survey needed 
to be expanded, but it would not be possible to do so. In the first place, 
George Everest's continuing health problems served to highlight the 
smallness of the survey's staff. His work on the Great Arc after William 
Lambton's death in 1823 had taken him through the northern Deccan, 
an area of mountains and jungles which the British found quite un- 
healthy. Everest singled out the Vindhya mountains as being especially 
malignant.ll The Calcutta council approved his request to take a second 
furlough as soon as he had completed the Sironj baseline. During his 
absence, Everest and Valentine Blacker decided that the one survey 
party should be entrusted to the GTS's principal civil assistant, Joseph 
Olliver, who had joined Lambton's survey from the Revenue Survey 
School at Madras. Olliver would survey a longitudinal chain of tri- 
angles from the Sironj baseline to Calcutta. In designing this arc, Ever- 
est discarded Lambton's plans for coastal chains of triangulation. The 
Calcutta series would require the construction of towers near Calcutta, 
thereby forcing the council to sanction the necessary cost even before 
the Court's reply-whether affirmative or negative-had been received 
to Blacker's plans for expanding the GTS. 

More fundamentally, the epistemological rationale for the Great 
Trigonometrical Survey was being undermined by the deteriorated 
state of its instruments. As Everest subsequently wrote to the Court, the 
links in Lambton's old measuring chain had worn and the whole chain 
had lengthened by an indeterminate amount. It now had to be cali- 
brated against the British standards. Moreover, Lambton's Great The- 
odolite had suffered from the effects of constant use and especially from 
being dropped from the top of a temple in 1808: "the whole mahogany 
frame is falling fast to pieces"; the angular divisions on its limb had 
worn away and the micrometers used to read them were "unsteady and 
faulty"; the screws used to level the instrument had lost their threads; 
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and the telescope had developed "a rickety motion in the direction of 
its axis."12 Olliver clearly could not use the 36-inch theodolite for the 
Calcutta series, so Everest gave him the survey's eighteen-inch theodo- 
lite. Everest recognized that this instrument would be inadequate to 
the task, but there was no other available instrument and there was no 
lesser arc whch needed to be surveyed. Blacker and the Calcutta coun- 
cil did not want to delay work by sending any of the instruments home 
for repair. Instead, they decided to purchase a whole new set.13 

Everest sailed from Calcutta in November 1825, arriving in London 
in May 1826. Almost immediately, even before leaving for the healthy 
sea air of Ramsgate, Everest called on James Salmond, the Court's mili- 
tary secretary, to discuss official business. He especially wished to re- 
ceive h s  full salary. Had he gone only as far as the Cape of Good Hope, 
as he had during 1820 through 1822, he would have been able to draw 
all of his military salary and five-sixths of his civil allowances, and 
the period would count toward his retirement; by returning to Britain, 
however, he had been reduced to half-pay and the time would not 
count to his retirement. Everest noted that he would actually be en- 
gaged in official activities while in Britain. He wanted to supervise the 
construction of the new instruments approved by the Calcutta council. 
He also wanted to compute and publish the results of the Great Arc. 
Lambton had periodically published the results of each section of the 
arc, as far as the eighteenth parallel (see listing in the Bibliography); 
Everest now wished to disseminate the results of the next six degrees of 
the arc. The Court, however, refused to consider him to be on active 
service. The continuing wrangle colored much of Everest's correspon- 
dence with his superiors until, after several extensions of his leave be- 
cause of continuing ill-health, he sailed again for India in June 1830.'4 

The Court's rejection of his request and Salmond's inability to inter- 
cede on his behalf were evidently interpreted by Everest as indicating a 
lack of appreciation of the character and necessity of the Great Trigo- 
nometrical Survey. Following the approach customarily adopted by 
surveyors when dealing with ignorant politicians, Everest accordingly 
prepared a very long educational memoir, which he sent to the Court 
in March 1827.l"tarting with a comparison of the character and rela- 
tive quality of surveys based on astronomical positions and triangula- 
tions, Everest presented the GTS as the foundation of India's geogra- 
phy. "The trunk and main branches of the system" (7100) would be the 
Great Arc and the longitudinal series to Bombay and Calcutta, from 
which lesser chains would stem. To extend the survey across India re- 
quired the survey's instruments to be refurbished. It would further 
require both a large staff comprised of Eurasian civil assistants and the 
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computation and publication of the results of the Great Arc. Everest 
ended with his claim for salary and remuneration during his furlough. 

Everest's rhetoric played upon the Company's honor as a liberal sup- 
porter of science and on the directors' desire to be seen as the equal of 
the truly sovereign rulers of Europe. Indeed, India provided the per- 
fect opportunity to undertake a geodetic triangulation across a "much 
greater extent than any that can be conducted in Europe" (7194). All his 
themes come together in his conclusion: 

Since the year 1800, the rapid strides whch have taken place in the 
practical astronomy, have left our fabrics [that is, instruments] of 
that period far in the back ground, and it is, I humbly urge, incon- 
sistent with the rnagruhcence of the Honorable Company's Estab- 
lishments to continue to use this antiquated apparatus whilst other 
[apparatus] so far superior has been devised. Twenty-five years ago 
the Government of Fort St. George started in the course of science 
with an enthusiasm which seemed to vie with all that mankind had 
ever witnessed; since that time the field for scientific work has been 
enlarged to an extent that the warmest imagination hardly could 
have expected. The whole of India is now accessible, the formidable 
chain of the Vindaya [mountains] which separates the northern 
from the southern provinces has been crossed and no further ob- 
stacle remains to the extension of the Great Meridional Series up to 
the Himalaya Mountains. This, then assuredly cannot be the time 
[for the directors] to relax in their offices, when the gaze of all the 
civilized world has been fixed on their operations and yet it were, I 
humbly presume, better to relinquish the task at once than to prose- 
cute it on a scale inconsistent with the dignity of the rulers of poss- 
essions so vast and important. (ll128) 

And should the Court decide to continue with the survey, then there 
would not, in the long term, be any significant difference in the cost 
between a survey on a "superb and magnificent scale" and one on a 
"limited" scale "with inferior apparatus" (ll129). 

Once again, Everest's arguments had little direct impact on the Court 
or, rather, on the few directors and their secretaries who actually ran 
the Company's affairs. In response, the directors made no mention of 
either the new instruments or an all-India triangulation, but they did 
allow Everest one year on full salary to prepare and publish the re- 
sults of the Great Arc.I6 Everest was now thoroughly perturbed by the 
Court's seemingly willful ignorance. He bade a director and former Per- 
sian secretary, Neil Benjamin Edmondstone, to submit a memoir to the 
chairmen of the Court, asking why Everest's "luminous and interesting 
representation" had failed to attract their attention. (Edmondstone's 
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acquaintance with the GTS went back to Lambton's initial proposals, 
when he had been Lord Wellesley's private secretary.) Edmondstone 
argued that the directors sl~ould take advantage of Everest's presence 
in India, on his return; they should support him to the fullest extent; 
and they should provide him with the best instruments available.I7 Yet 
Edmondstone's memoir produced as little response as Everest's had 
two months before. Everest's dissatisfaction with the situation seems to 
have been a factor in his decision to travel to lower Austria and Italy in 
1827-28 rather than suffer through an English winter.IR 

The Court's apparent lack of concern for the Great Trigonometrical 
Survey seems to indicate that the principal directors and their secre- 
tariat had already accepted the need for a triangulation of all India. 
Their response was also defined by bureaucratic procedure. The report 
by the committee of correspondence on Everest's memoir specifically 
stated that the committee's concern was for the future advancement of 
the survey and further noted that the Court had accepted the nature 
of the Great Trigonometrical Survey in 1823, when it had ordered an 
India-wide survey as the basis for the At las  of lndia .  Although the com- 
mittee recognized the survey's need for new instruments, it left the issue 
out of its report, and so out of the orders to Everest, because the indent 
for the new instruments had yet to pass the committee of buying." 

Three documents from later in 1827 shed light on the Court's con- 
version to supporting an all-India triangulation. They also indicate 
that Salmond played a significant role in setting the Court's new car- 
tographic policy. Salmond wrote a memorandum in August to brief 
the newly appointed governor general, Lord William Bentinck, on the 
status of a general survey of India. In November, Anthony Troyer re- 
ported to Bentinck, his old patron, on the substance of an interview he 
had had with Salmond to discuss h s  possible appointment to a staff 
position, possibly surveyor general, were he to accompany Bentinck 
back to India. Finally, a September letter on revenue issues, which 
would not have been drafted by Salmond but he might have been re- 
sponsible nonetheless, transmitted to the Calcutta council a copy of the 
parliamentary report that had led to the creation in 1824 of the Ord- 
nance Survey of Ireland. The letter recorded the Court's expectation 
that the council would find the report to "contain information or sug- 
gestions which may be useful in the prosecution of Indian S u r v e ~ s . " ~ ~  

The Court had discarded the original plans for the Atlas  of India, 
which had called for a hybrid astronomical and trigonometrical geo- 
metric framework, in part because of the pragmatic reason that no 
one was available for the astronomical component. Edward Sabine, a 
prominent military engineer and earth scientist, had refused the posi- 
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tion when asked by the Court. In India, Blacker found only one quali- 
fied infantry officer-Peter Grant, who had spent a two-year furlough 
at the Cape observatory-but he was needed for regimental duty be- 
cause of the Burma War.21 In any case, the parliamentary report had 
made it quite clear that the only way to make a systematic survey was 
for a strict trigonometrical survey to be undertaken first; only then 
could detailed, large-scale surveys be made.22 Blacker's arguments of 
August 1824 had only reinforced this position: astronomical control 
was simply inadequate for a definitive Atlas.23 The directors were 
thus persuaded to allow the Great Trigonometrical Survey, once fully 
equipped with new instruments, to be extended across all of Company- 
ruled India. 

Everest and an Institution for Surveying India, 
1829-30 

Although the Court of Directors was persuaded that India was to be 
completely triangulated, the Company's managers do not seem to have 
paid much attention to the Great Trigonometrical Survey's institutional 
needs. The directors continued to conceive of the GTS as a small orga- 
nization. That situation did not change until late 1829 and early 1830, 
when George Everest successfully used the example of the Ordnance 
Survey of Ireland to convince the Court that the GTS had to grow if it 
was not to take far too long in defirung a geometrical framework for 
India. 

For h s  part, James Salmond fully understood the institutional impli- 
cations of an organized survey of India based on an all-embracing Great 
Trigonometrical Survey. As he wrote to Lord William Bentinck, new 
topographic surveys should be undertaken but only once the GTS had 
restarted with new instruments. He recogruzed that such a large for- 
mal survey would require a large labor force, just as the Irish survey 
did. He therefore supported Bentinck's plan, as described by Anthony 
Troyer, "to attempt the establishment of a permanent system tending to- 
wards obtaining progressively the best knowledge and delineation of 
the country." 24 (The only detail of that plan revealed by Troyer was its 
liberal employment of Eurasians, but it was likely to have been similar 
to the plan advanced by Troyer and Bentinck for a survey of southern 
India twenty years earlier.) 

On the other hand, Salmond recognized that the formation of such a 
survey organization would undoubtedly be subject to the professional 
jealousy of the surveying officers in Bengal. He therefore suggested to 
Troyer that Bentinck seek the full acquiescence of the Court's chairmen 
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and the president of the Board of Control. This perhaps indicates the 
limit of Salmond's authority: he might have been able to push the Court 
to accept the principle of a high-quality, geodetic survey of India, but 
a permanent survey institution would have constituted too radical a 
reform of the Company's institutional structure and the directors' con- 
trol of their patronage. That is, the Court was more than willing to ap- 
prove the one-off purchase of new, highly precise and accurate instru- 
ments, but it was still reluctant to approve the institutions necessary to 
wield them. 

Consider, for example, the Company's purchase of two sets of state- 
of-the-art "compensation bars" for baseline measurement. Thomas Col- 
by, superintendent of the Irish survey, had developed the compensation 
bars between 1826 and 1828. Each bar actually comprised two beams of 
different metals, with cross-pieces hinged so that as the bars expanded 
and contracted with changes in temperature-but at different rates 
because they were different substances-the ends of the cross-pieces 
would always remain exactly the same distance apart. Compared to the 
measuring chain, which required lengthy calibration to correct for its 
thermal expansion and contraction and which also stretched with use, 
Colby's bars promised instrumental perfection. The first surviving rec- 
ord of the Company's purchase of similar bars was Everest's letter to the 
Court's chairman in June 1829, which stated that two sets were almost 
complete, each of three bars.25 

It is unclear when and why the Court had ordered the bars, but 
Everest's statement that the bars were to be sent to Bengal and Bombay 
is significant. Unlike Madras, those two presidencies had yet to be cov- 
ered by any extensive triangulation. The Court would have received, 
very early in 1829, notification from the Bombay council that it had 
approved a proposal by John Jopp, the deputy surveyor general, to res- 
urrect Valentine Blacker's idea for a triangulation of the western Dec- 
can; Robert Shortrede of the Bombay Infantry had been delegated to the 
task.26 The prompting of a triangulation of Bombay, the potential for a 
triangulation of Bengal, and the actuality of the triangulation of Ireland 
seem to have persuaded the Company's managers to invest in the new- 
est and most precise scientific measuring apparatus available. 

Yet the Court purchased the compensation bars without any clear 
conception of how they were to be used. Although the GTS was the 
logical institution to receive and employ the bars, they were not pur- 
chased with the GTS in mind. Everest addressed the Court on the sub- 
ject of the bars twice in June 1829, first in reporting on their status and 
again when he described some flaws he had uncovered when he tested 
one set of the bars at Greenwich, aided by John Pond, the astronomer 
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royal, and Lieutenant Hastings Murphy of the Ordnance Survey. Ever- 
est argued that the bars should indeed be given to the GTS.27 Everest 
repeated the argument in early 1830, when the Court asked for his opin- 
ions on Joppfs plans for the triangulation of Bombay. Until then, the 
directors seem to have regarded Shortrede's work as an independent 
survey. There is no indication of how the directors originally thought 
the bars destined for Bengal were to be managed. Afterwards, however, 
the directors acceded to Everest's logic and subordinated Shortrede's 
triangulation and both sets of compensation bars to the larger program 
of the GTS.28 Everest finally tested the modified bars at Lord's cricket 
ground in April 1830 and took them with him when he returned to 
India in June.29 

The initial confusion over the compensation bars and the Bombay 
triangulation indicates that the directors had been converted to the geo- 
graphical ideal promised by triangulation's technological fix. They were 
enticed by the exquisite precision and extreme accuracy of the new in- 
strumentation. They would fund these tangible symbols of science and 
progress, but unlike Salmond they had yet to appreciate the institu- 
tional ramifications of an all-India triangulation. The directors' concep- 
tion of the Great Trigonometrical Survey was broadened by Everest's 
several memoranda of 1829. These persuaded the directors that the GTS 
was indeed the sole institution capable of managing the triangulation. 
Most obviously, Everest acquired the use of the compensation bars. 

After his return to Britain from the continent in mid-1828, most of 
Everest's time was spent working on the results of the Great Arc. He 
contracted with the Royal Observatory for two computers to do the ac- 
tual calculations, which were firushed by May 1829. At this time, he 
submitted a memorandum to the Court on the new methods he wanted 
to introduce for the measurement of the next stages of the Great Arc. 
Everest submitted the memoir on the Great Arc to the Court in Febru- 
ary 1830 and the Court agreed to its publication. The Court gave Ever- 
est forty copies to distribute himself, in addition to those it sent to the 
Royal Society, Royal Astronomical Society, Royal Asiatic Society, Geo- 
logcal Society of London, and British Museum, as part of the materials 
for the Atlas of lndiamm 

With the computations of the Great Arc complete, Everest was free 
to accept Colby's invitation to visit the Irish survey in order to witness 
for himself the "worhng of the machinery" of Colby's "beautiful sys- 
tem." He visited with Colby from early July to October 1829, until the 
"damp and rainy weather" and the "foul air of the bogs" forced a 
recurrence of his fever. He also consulted with Henry Kater, William 
Lambton's old assistant, who had since developed close ties to the Ord- 
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nance S~rvey .~ '  Everest sent his impressions of the Irish survey, and of 
those components which would work well in India, to the Court in Octo- 
ber 1829. In that memoir and in his subsequent correspondence, Everest 
concentrated on the institutional means whereby the Great Trigonomet- 
rical Survey could be extended across India. Most of the memoir dis- 
cussed the provision of sufficient men and instruments, but with the 
obvious assumption that the institutions of the GTS had to be expanded 
and better ~oordinated .~~ 

With respect to personnel, Everest suggested the formation of an 
organization similar to that created by Colby in Ireland. Military offi- 
cers, preferably engineers, would, quite naturally, supervise the surveys, 
although they would need to be enticed to survey work with larger 
allowances and their appointments would have to be as formal and 
regular as other staff positions. The detailed work of the Irish survey 
was managed by sappers and civilian laborers, for whom there were no 
direct equivalents in India. Enlisted personnel were unsuited to survey- 
ing duty: English soldiers "cannot stand the climate, and are besides 
generally given to drinking and other irregularities" while Indian sol- 
diers were illiterate and thus useless for drawing up field books. Only 
the Eurasians-"an acute and clever race . . . of whom the great defect 
is a proneness to falsehood, chiefly attributed to their native educa- 
tion"-could fill the role (749). Everest was sure that a group of such 
Eurasian assistants subject to military discipline and properly educated 
would quickly demonstrate their appropriateness for survey duties. 
Obviously, such a corps of surveyors would require a more formally 
organized survey herarchy. 

Expanding the GTS would place several military officers under Ever- 
est's command, although he did not specify precisely how many. The 
control he would wield over them was exemplified by his proposed 
regulation of their instruments. Everest proposed that the Company 
should supply all theodolites, chains, and other instruments for the sur- 
veyors. (Everest actually overstated the degree to which surveyors then 
had to pay for their own instruments; only in Bengal, where the long 
established dominance of route surveys meant that few expensive theo- 
dolites were ever used, did the government not provide high-quality 
instrumentation.) Everest argued further that the surveyors had to be 
held responsible for those instruments once they had been issued. Cur- 
rently, surveyors were not held responsible and so tended to be care- 
less. This had also been the case in Ireland, where surveyors routinely 
attributed instrument damage to their being blown over by the wind. 
Colby had directed that the surveyors should be liable for their instru- 
ments so that, as it was later described, "if the wind blew down any 
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more [then] the men should pay for them. Such was the sympathy be- 
tween the wind and the men that it ceased, and did not blow down any 
more." 33 Everest wanted a similar arrangement for the GTS. 

Although Everest could not specify how many subordinate officers 
he would need, he did specify the instruments. The large 36-inch theo- 
dolites were too big to be used on scaffolding atop existing buildings, 
so Everest wanted the Company to buy some eighteen-inch theodolites 
for primary triangles and smaller instruments (twelve-inch, eight-inch, 
and seven-inch) for detailed work. The GTS would still need two 36- 
inch theodolites for geodetic work; the new "beautiful" 36-inch theo- 
dolite was under construction and Everest thought that Lambton's old 
instrument could be refurbished in London for £100, as compared with 
the £500 which the new instrument cost; if its repair was infeasible, the 
old instrument might be replaced by a 24-inch theodolite. Everest also 
wanted a supply of modem lamps, night-lights, and heliotropes similar 
to those of the Ordnance Survey to replace the old and inefficient lights 
and flags used in India as targets for observation.j4 

The Court bought the new instruments. Its subsequent acceptance of 
the increase in the number of the Great Trigonometrical Survey's parties 
indicates that the directors had finally realized that the survey had to 
grow. Nonetheless, the directors were still not really prepared to make 
the GTS a permanent institution. They acceded to Everest's request for 
the permanent appointment to the GTS of an artificer to repair the in- 
struments, but they did so grudgingly. Everest first raised the issue in 
his October 1829 memoir. He revisited it in December. The usual conse- 
quence of severe damage was that the affected instrument "is reported 
unserviceable and most likely knocked up for old brass" because it 
could not easily be returned to London for repair. The Company had 
therefore spent some £5,000 on new instruments over the preceding five 
years, a large sum which was more than sufficient to pay the salary and 
expenses of an instrument maker. Everest nominated one Henry Bar- 
row for the job. This time, Everest's proposals brought direct results. 
His extra theodolites and night-lights were approved, and the Court 
agreed to appoint-but only temporarily-Barrow as the survey de- 
partment's instrument maker and repairer.35 

The final result of all of Everest's petitions and memoirs was that the 
directors decided to appoint Everest to be surveyor general in addition 
to his current position as superintendent of the GTS. John Hodgson had 
quit India on furlough, and a successor was necessary: 

Resolved by the Ballot, unanimously, that entertaining a high opin- 
ion of the services of Captain George Everest of the Bengal Es- 
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tablishment, in his office of Superintendent of the Great Trigo- 
nometrical Survey, and of his scientific acquirements and general 
qualifications for the station of Surveyor General of India, he be 
appointed to the said ~ f f i c e . ~  

When Everest sailed for India in June 1830, he possessed more polit- 
ical support than any surveyor in India had yet possessed. The Court 
was quite adamant that Bengal had to be triangulated and remapped 
as part of the contributions to the Atlas  of India. "We wish," wrote the 
directors, 

to impress upon the Surveyor General that the points upon which 
the maps of Bengal Presidency are to be constructed, must have 
triangulation for their basis, being convinced that the Atlas can by 
no other method be rendered a permanent and useful 

Lord Ellenborough, president of the Board of Control, was equally sup- 
portive. He was most impressed by Everest's memoir on the applica- 
tion of the Ordnance Survey's techniques to India and by Everest's 
published results of the Great Arc, a copy of which was deposited by 
Everest in the board's 1ibra1-y.38 Ellenborough wrote to Bentinck that he 
looked forward to Everest prosecuting a number of surveys focusing on 
the Indus and the Punjab.39 

There nonetheless remained some ambiguity about the scope of the 
Indian surveys. The At las  of lndia required a complete, triangulation- 
based survey of all of British India, but there was still no conception of 
a unified hierarchy of surveyors constituting a single survey institution 
like the Ordnance Survey of Ireland. Everest's suggestions for a corps 
of Eurasian assistant surveyors seem to have fallen on deaf ears. On the 
other hand, when he reached India, he found in place a governor gen- 
eral who did think in terms of a unified cartographic organization. Ever- 
est then had the opportunity and the political support to create such an 
organization, but he was not to succeed because fiscal reality once again 
reared its ugly head. 

Bentinck, Everest, and the Triumph of 
Triangulation, 1830-32 

Lord William Bentinck's tenure as governor general (1828-35) was 
strongly shaped by his passionate belief in "improvements." As the 
member of Parliament for Kings Lynn, he had been instrumental in the 
construction of wharves and a new sea canal. He sank huge sums of 
money into his Norfolk properties, but he was at the tail end of the 
eighteenth-century capitalization of English agriculture and could not 
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avoid the effects of the agricultural depression that followed the Napo- 
leonic Wars. He accepted the governor generalship as much to be able 
to pay off his personal debts-which by the mid-1820s had reached 
£80,000-as to recoup the honor lost when he had been blamed for the 
Vellore Mutiny and recalled from Madras in 1807. Once he had re- 
turned to India, Bentinck described himself as the "chief agent" to "a 
great estate"; he wanted to drain Calcutta's marshes just like the fens, 
to create a department of public works, to extend irrigation (for which 
he cited the example of his elder brother's efforts in Nottinghamshire), 
and to introduce steam navigation to the G a n g e ~ . ~  

Bentinck's improving tendencies were rooted in his evangelical and 
liberal beliefs. For example, in an 1837 address to Parliament, he an- 
nounced that 

steam navigation is the great engine of working [India's] moral im- 
provement . . . in proportion as the communication between the 
two countries shall be facilitated and shortened, so will civilized 
Europe be approximated, as it were, to these benighted regions; as 
in no other way can improvement in any large stream be expected 
to flow in.'" 

The first British steamer on the Ganges, launched in 1834, was not 
called the "Lord William Bentinck" as a mere sop to the governor gen- 
eral's pride. Bentinck conceived of a regular survey of India, based on 
the "machinery" of the subdivision of labor, as another great engine 
designed to improve India, just as Thomas Colby's "machinery" was 
intended to improve Ireland. Like other improvers and technophiles in 
the Company's service, Bentinck avidly supported the Great Trigono- 
metrical Survey. 

Bentinck's interest in mapping might also have been related to his 
style of "administrative generalship." He would identify a problem, 
and then focus all attention on it, gathering as much information as 
possible, often through personal interviews or through questionnaires 
sent to officers in the field. The end of each campaign would be a series 
of long minutes that would form the foundation of It is not 
so far fetched to suppose that this bias for the active acquisition of in- 
formation was related to Bentinck's own concerns for the Company's 
more general acquisition of geographical knowledge. The surveys were 
themselves the subject of his intense scrutiny from 1829 through 1832, 
reflected in fourteen substantial memoirs and a host of supporting 
documents. 

Whatever projects Bentinck wanted to implement were nonetheless 
restricted by the general tenor of his instructions from the Court. The 
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directors ordered Bentinck to make India profitable. The three provin- 
cial governments together ran an annual deficit of E3 million between 
1823 and 1829. Bentinck's retrenchments led to a surplus of over E1 mil- 
lion for the fiscal year 1829-30. Depression brought the Company to 
slightly above the break-even point for the next few years; increased 
revenues again raised the annual surplus to E l  million between 1835 
and 1838, until the ruin of the Afghan War plunged the Indian finances 
back into the red. Bentinck's retrenchments were obviously severe. So 
intense was the displeasure of the Bengal officers at the abolition of 
their extra half-batta, for example, that Bentinck was still called "The 
Clipping Dutchman" during the Second World War (the nationalist 
slur referred to his family's arrival in England with William of Orange 
in 1688).43 Any new improvements and reforms Bentinck might have 
advocated were thus tempered by retrenchments and an all-pervasive 
drive for economy. 

It took six months from his arrival in India before Bentinck turned his 
attention to the various surveys and to the Court's orders for the creation 
of an Atlas of India. The occasion was John Hodgson's request to return 
on furlough to England. Bentinck's consideration of who should be the 
next surveyor general spilled over to encompass general cartographic 
policy. He made his selection-Major Henry Walpole-by listening to 
his aide, Anthony Troyer. Walpole had previously been Troyer's assis- 
tant instructor at the Madras Military Institution. Bentinck's concep- 
tual debt to Troyer is evinced in his minutes, which repeat Troyer's de- 
scription of the institution's surveying activities as having constituted 
an "Ordnance Survey" that comprised a trigonometrical foundation, a 
military survey based on the triangulation with a "systematical process 
for ensuring the accuracy and uniformity" of the work, and the produc- 
tion of the final map. Those minutes also reproduced Troyer's mistake 
of calling William Roy, "Le Roy." Bentinck mimicked Troyer in his vi- 
sion of a survey based "upon a principle of progressive and systematic 
execution," just like the Ordnance S ~ r v e y . ~  

The most complete and thorough of Bentinck's cartographic reports 
was his "Memorandum Relative to a Military Survey of India" of Sep- 
tember 1829. From Troyer, Bentinck picked up the idea of dividing each 
district into regular blocks, each to be surveyed on a trigonometrical 
base by plane tables at the large scale of two inches to the mile (1: 
31,680), the scale used by the Ordnance Survey since 1791 for its field 
surveys in England and Wales. Bentinck did not exclude the possibility 
of taking existing maps and fitting them to the triangulation, as long as 
they were at that same large scale. He therefore rejected one of the basic 
premises of the Ordnance Survey, that triangulation had to precede all 
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detail surveys, even as he copied one of its basic characteristics. From 
Salmond, Bentinck took the damning critique that Charles Reynolds's 
map of India was "not constructed upon those methods which exclu- 
sively can afford a permanent value to a work of this nature." "Those 
methods" were to be those of Lambton, which were, of course, the same 
as those of the English, French, German, and Swedish surveys, and 
which had produced the "only really valuable part" of all of the mate- 
rials sent to London for the Atlas. In contrast, Reynolds had relied too 
much on indigenous information. Nor did Bentinck begrudge the time 
a detailed survey would necessarily consume, although he was rather 
uncertain about the area to be mapped and the speed of the proposed 
technologies. His basic opinion, which drove everything else, was that 
the best survey would be that which produced the "most correct de- 
lineation for all purposes, general and particular, civil and military. 
The system best conducive to t h s  object will also be ultimately the 
cheapest." 45 

Walpole, however, had no chance to implement Bentinck's ideas for 
an India-wide survey. Even though the Court had, as Bentinck pointed 
out, "expressly sanctioned" the continuation of "geodetical opera- 
t i o n ~ , " ~ ~  the other members of the Bengal government appear to have 
objected to the cost that would have been involved in the topographi- 
cal surveys. Furthermore, the Court's independent decision to appoint 
Everest to the position of surveyor general overrode Bentinck's author- 
ity; Walpole did not take office and James Herbert, the deputy surveyor 
general, stayed in charge of the office until Everest arrived in Calcutta. 

Everest was soon provided with an opportunity for pushmg his 
agenda for a uniform institution. Witlun a week of his arrival in Octo- 
ber 1830, Everest was asked to draft an answer to the Court's letter of 
26 May 1830. That letter had presented the Court's intent, prompted by 
Everest, for Bengal to be triangulated in the same manner as Bombay's 
territories; the Court also sought information about the state of the 
topographic survey by Madras officers of the territories of the Nizam 
of Hyderabad. Everest immediately took the high ground. As surveyor 
general, he claimed direct control of the Hyderabad survey because 
the Nizam was tied by subsidiary treaty to the government in Cal- 
cutta. (Lord Hastings had used the same argument in 1817 when bring- 
ing Lambton under Calcutta's orders.) As superintendent of the Great 
Trigonometrical Survey, Everest claimed direct control of Robert Short- 
rede's fledgling Bombay triangulation. He justified himself with the 
observation that he had to supervise all minor trigonometrical surveys 
so as to "preserve that uniformity which is desired by the Honorable 
Court." 47 
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At the same time, Everest put forward the scheme that was finally 
adopted for the Bengal triangulation: several meridional chains of tri- 
angles would run from the Calcutta longitudinal series northwards 
across Bengal (see figure 1.6). The system was flexible. For example, the 
KarBra meridian would pass by Lucknow, capital of Awadh, and a short 
branch could be run out to Kanpur in the Lower Doab. Alternatively, if 
the Nawab of Awadh objected to British surveyors in his territories, 
then the link to Kanpur might be made via the Amua series. Everest 
especially noted the potential for extending the PBrasnath series south- 
ward to tie into Bentley Buxton's triangulation-based topographic sur- 
vey of Cuttack of the 1810s. Everest wanted this last series to be begun 
as soon as possible.* 

After referral to Bentinck, who was then traveling through the Up- 
per Provinces, the Calcutta council agreed to grant Everest control of 
the Hyderabad and Bombay surveys.49 No immediate mention was 
made of his plan to run chains of triangles either to Cuttack or across 
the Bengal plains, but the idea nonetheless stayed in Bentinck's mind. 
When Everest requested in early 1831 to have his computing staff in- 
creased so as to catch up on the arrears in calculations which had built 
up, Bentinck reminded the council that it was "incumbent upon us to 
afford every facility for forwarding and expediting [the] promotion" of 
the geodetic survey. This in turn required the provision of field par- 
ties sufficient for its prosecution, including the appointment to the sur- 
vey of two engineer subalterns- James Western and Henry Righey- to 
which the council had already agreed in principal.50 

Of course, the government still had to find the money to increase the 
GTSS establishment. The Bombay governor had in 1828 agreed to Short- 
redels triangulation of the western Deccan only on the condition that 
the Gujerat revenue survey be suspended, eight positions in the Bom- 
bay revenue surveys having already been axed or left vacant.51 The Ben- 
gal administration followed the same course of action. In this it was 
justified by Herbert's arguments in 1829 that the revenue surveys in the 
Upper Provinces were far too ineffective, inaccurate, and expensive. 
Now, in July 1831, Bentinck suggested that those surveys be ended. The 
officers should return to regimental duty; the surplus assistant survey- 
ors should be used either on the Great Trigonometrical Survey's field 
operations or in the office supervising the computing staff .52 

In the meantime, Bentinck had also discovered the inefficient state of 
the surveys made by assistant quartermaster generals. Whereas the 
quartermaster general's surveyors were well organized in Madras, 
where they made cantonment and route surveys, their colleagues in 
Bengal were quite unorganized; in particular, they stayed in barracks 
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for most of the field season but continued to draw survey allowances.53 
This prompted yet another lengthy minute, in August 1831, based on 
the contention that the Court's orders of 1814 and 1823 had failed to 
achieve the desired goals of a single map of India at a low cost. Bentinck 
suggested another, cheaper scheme for a military survey of those areas 
yet to be adequately mapped. His idea was to employ officers from the 
numerous military garrisons scattered around Lndia who were other- 
wise idle.54 

Bentinck reiterated his objections to the inefficiency of the revenue 
surveys in the Upper Provinces. Anyone who consulted the maps 
"which are executed with a nicety not to be exceeded in a survey of 
Regent's Park," he found, "cannot learn from them and their accompa- 
nying tables the quantity of land cultivated and paylng revenue, its real 
and rated valuation as to quality, its susceptibility of yielding more 
rent, nor the quantity culturable but not cultivated nor assessed" (T13). 
Moreover, the surveys cost one-fifth of the annual revenues collected 
from the districts they covered, whereas the much more effective reve- 
nue surveys by Thomas Munro had consumed only one-twentieth of 
the revenues. Bentinck concluded that the revenue surveys might be 
abandoned with little effect and those surveyors used on geographical 
surveys. 

Finally, Bentinck pointed out that the Court's abolition of the offices 
of surveyor general at Madras and Bombay had failed: "the only per- 
ceptible change [has been] that the designation of Surveyor General 
at Madras and Bombay is altered to Deputy Surveyor General" (817). 
There were only three topographcal surveys underway in the south 
and all three were winding down; Bombay had only another three. The 
offices of deputy surveyor general in the two subsidiary presidencies 
might be abolished without any detrimental effects. It would have been 
quite unconscionable for the existing deputies at Madras and Bombay 
to be simply fired, so Bentinck supposed that they should take the field 
as topographic surveyors, but with the same salaries as they had en- 
joyed before. He further resurrected the concept of a single survey of 
India by suggesting that the Madras survey parties be transferred to 
Bengal or Bombay once the southern districts had been completed. 

But the Failure of Topography 

Far more than in his earlier discussion papers, Lord William Bentinck's 
minute of August 1831 expressed most clearly the concept of a military 
survey which Anthony Troyer had written about in 1827. This survey 
was not to be an ad hoc affair, but a centralized department with no 
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artificial boundaries imposed by the political structures of British India. 
George Everest tried to build on this vision in his response, but the con- 
tinuing financial restraints made it impossible to do more than to firmly 
establish the Great Trigonometrical Survey. He responded to all of Ben- 
tinck's ideas in October and November 1831: his plans for the GTS were 
accepted by the Calcutta council and became the survey's basic policy 
for the next decade and beyond.55 

Everest thought that the geodetic core of the GTS-the Great Arc, 
William Lambton's series from Bangalore to Madras, and the Bombay 
and Calcutta longitudinal series-would take five years to complete, 
assuming that Everest was given the requisite staff. He did not, how- 
ever, go into the expenditures likely to be associated with these opera- 
tions. At the very least he wanted a second party for the Great Arc. He 
and another officer would then observe the same stars simultaneously 
when determining latitude; this would, in turn, allow the removal of 
hitherto indeterminate but potentially significant errors, especially those 
due to atmospheric re f ra~ t ion .~~  

The mapping of Bengal would require most of the province to be 
mapped anew. Everest was adamant that James Rennellls Bengal Atlas 
was insufficiently detailed to be incorporated into new surveys. He did 
not reject all existing topographic surveys, however; some were of good 
enough quality to be incorporated into the At las  of lndia once they had 
been corrected by the new triangulation. The new mapping would be 
done by Eurasian laborers working with plane tables. Having lesser ex- 
pectations of salary and status than army officers, they would still be 
much cheaper than Bentinck's most recent plan of employing army of- 
ficers on station. Everest estimated the cost at 1,60,000 rupees (£14,720). 

The triangulation framework would comprise ten minor series run- 
ning north-south at intervals of one degree of longitude, or about sixty 
miles (97 km); as each chain would only be seventeen or eighteen miles 
(27-29km) wide, the intervening spaces, each about forty-two miles 
wide (68 km), would have to be defined by high-quality traverses. The 
series would be surveyed in order of the importance of the districts that 
they would traverse. With the exception of the Pirasnath series, none 
of the series needed to be run to the south of the Calcutta series, into 
"wild and unprofitable country inhabited by Goands" (710). It would 
take approximately thirty years for the provincial triangulation to be 
completed by just one survey party of an officer, a civil assistant and 
apprentice, a fourteen-man guard, sixteen flag coolies, fourteen carri- 
ers, two messengers, and one medical assistant. Everest estimated that 
the staff allowances, salaries, tent allowances, and contingent expenses 
for the party would total 1,495 rupees (£138) per month; over thirty 
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years, the total would be 5,40,000 rupees (£49,700). Added to this would 
be the unpredictable costs for constructing towers, most in the "dead 
flats" of lower Bengal where there were few existing large buildings: an 
estimated two hundred towers, at 1,500 rupees (£138) each, would cost 
another 3,00,000 rupees (£27,600) in total. 

Everest thus estimated the total cost for mapping Bengal to be ten 
lakhs of rupees (£92,000). Everest quickly pointed out that the Ord- 
nance Survey of Ireland would cost three times as much were it to cover 
a region of the same extent. The huge sum "would be expended in a 
purpose which the wisest of men have always pronounced to be prac- 
tically useful and nationally honorable" (749). Spread over thrty years, 
the financial impact of the survey would be relatively small. But it was, 
of course, unthinkable that the survey should take so long; Everest 
therefore wanted six parties to survey the minor series in just five years, 
increasing the annual expenditures proportionately. 

Everest envisioned his new organization as comprising some eight 
parties, totaling ten military officers-the superintendent, that is, him- 
self; a chief assistant, as provided for when Lord Hastings had estab- 
lished the GTS in 1817; five first-class assistants; and three secondclass 
assistants-and thrty Eurasian "subassistants." Of course, there were 
no ready-trained officers or Eurasians to fill any of these positions, but 
Everest was willing to train them all. James Herbert had already iden- 
tified several of the revenue surveyors as being well qualified for top* 
graphic work, assuming they were able to convert to the new system of 
surveying. Everest particularly classed perambulator-surveying as be- 
ing "under the head of knowledge to be unlearned" (ll84). His initial 
choice of officers, in addition to James Western and Henry Righey, in- 
cluded two revenue surveyors, two topographcal surveyors, and two 
new arrivals in India. 

Given the financial situation, Bentinck could not initiate any system- 
atic and coherent survey along the lines envisioned by either himself or 
Everest. He could allocate funds sufficient for two of the seven new 
parties Everest desired, one for the Great Arc and one for the southern 
Phrasnath series." A new topographic survey of Bengal, with all of its 
institutional costs, would obviously be too big a project to be under- 
taken without the directors' approval. But even before the Calcutta 
council referred all the various ideas and plans to London, in March 
1832," Bentinck had begun to change his mind. In January, he reversed 
his stand on the revenue surveys. On "more minute examination" he 
found them not to be so bad as he had been led to believe. He now 
rejected any transfer of personnel from the revenue surveys to the GTS; 
indeed, Bentinck even suggested that the provincial triangulation could 
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be put off in favor of a longitudinal series across the Upper Provinces, 
whch would serve as a partial control for the revenue surveys there. 
The reprieve for the revenue surveys meant that the council would have 
to find other sources to fund the expansion of the GTS. Even so, the 
council allowed Everest to advertise in the Govenunent Gazette for new 
civil assistants and approved the new costs whch were involved.59 

Bentinck continued to push revenue surveys for the Upper Prov- 
inces. His conversion had made him a fanatical advocate of the system. 
He organized a conference of the revenue surveyors in Allahabad in 
January 1833. His most important reform was to grant the surveyors 
greater control over the field surveys made by Indian laborers. Ben- 
tinck also disputed the succession of the deputy surveyor general to 
replace Herbert in Calcutta. Everest wanted Richard Wilcox for the po- 
sition; Bentinck wanted an officer to be based at Allahabad to supervise 
an expanded revenue survey program. Needless to say, Bentinck pre- 
vailed, although he was eventually overruled by the Court.60 

The Calcutta council received the Court's response to Bentinck's and 
Everest's plans for a new Bengal survey, if not for an all-India topo- 
graphic survey, in May 1833. The directors agreed with all of the pro- 
posals for the Great Trigonometrical Survey. They were all too aware of 
the great expense of an extended triangulation intended to serve as the 
basis of the Atlas, but they were equally aware of the even higher costs 
of "detached, unscientific and unsatisfactory surveys." The only logical 
choice was to bite the bullet and sanction the necessary increases. For 
the same reasons, the directors had absolutely no qualms about abolish- 
ing the posts of deputy surveyor general at Madras and Bombay. The 
continued existence of those positions contravened the directors' orders 
of 1814 and would impede the progress of the Atlas. Setting aside Ben- 
tinck's idea of a "revenue" deputy surveyor general, the directors also 
wanted to abolish Herbert's position in Calcutta as soon as Everest 
stopped his fieldwork and returned to the office. As for the topography 
of Bengal, the directors maintained that they wanted to incorporate 
James Rennell's "accurate delineation" into the Atlas. Everest had ob- 
jected to using Rennell's Bengal Atlas because its scale was too small; the 
directors pointed out in reply that they possessed Rennell's original 
manuscripts at five miles to the inch (1 : 316,800), which could easily be 
slightly enlarged to the Atlas's quarter-inch scale with "a degree of 
accuracy correspondent with the other parts of the Atlas," given suffi- 
cient triangulated control points. Finally, the Court reminded the Ben- 
gal government that the surveys for the Atlas were not to be open- 
ended, but were to be completed as soon as p~ssible.~'  

With the Court's approval, the Calcutta council promptly sent out 
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instructions for John Jopp at Bombay and Duncan Montgomerie at 
Madras to be employed on the GTS. Neither officer was particularly 
pleased by the sudden change; they both wanted to stay in their own 
presidencies. Everest sought to have the surplus surveying staff at- 
tached either to the detail surveys or to Shortrede's trigonometrical sur- 
vey. But Bentinck stuck to London's orders: the expenses of the surveys 
were high enough already; the essential task was the completion of the 
Great Trigonometrical Survey and the ending of its exorbitant costs. 
Topographc surveys were suddenly of very minor importance. In the 
end, neither deputy surveyor general stayed with the surveys; nor 
would the Calcutta council approve additional personnel for the GTS 
in their stead. The Court ultimately approved Bentinck's position and 
approved a drastic drop in the size of the Bombay survey de~ar t rnent .~~ 

The subordinate surveys at each presidency were transferred to Ever- 
est's control in his capacity as surveyor general. It took him some time 
to obtain actual control of the Bombay surveys. Robert Shortrede's tri- 
angulation of Bombay came under Everest's direct supervision in Oc- 
tober 1833; Everest promptly requested that an assistant be appointed 
lest Shortrede fall ill and the survey founder. This was approved, and 
Lieutenant William Jacob was a p p ~ i n t e d . ~  Subsequently, in April 1836, 
Shortrede asked for a temporary leave from the survey in order to ex- 
amine the progress of the Deccan revenue survey around Pune for the 
Bombay revenue department. He signed his request-which he made 
to the Bombay government and not to Everest-as "Superintendent of 
the Bombay Trigonometrical S u ~ e y . " ~  Everest had already become 
uneasy with Shortrede's failure to report on his progress and with his 
obvious attempt "to revive an inzperium in imperio under another name 
and more objectionable form," which is to say to become surveyor gen- 
eral at Bombay in deed if not in name. The Calcutta council agreed with 
Everest that Shortrede should be either in or out of the trigonometrical 
survey, but not both. The councillors also agreed to Everest's general 
proposition that any triangulation "on the Great Scale" was by d e h -  
tion part of the Great Trigonometrical Survey no matter where it might 
be located, so that all officers employed on such operations had to be 
trained on the GTS under the direct supervision of its superintendent. 
Shortrede had not been trained by Everest and was therefore removed 
from the survey; Jacob was appointed directly to the GTSh-' 

Institutionally, the reforms of May 1833 did not prove to be as pro- 
ductive as Everest had hoped. The abolition of the two deputy surveyor 
generals simply increased his correspondence load. More generally, he 
was quite frustrated in his attempts to build a single organization for 
surveying India. Only the Eurasian subassistants were put on a unified 
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standing, with the same qualifications, pay scales, and governing regu- 
lations in all three presidencies. Everest's attempts to establish a similar 
establishment of "subordinate nativesm-which would be independent 
of the surveyor general and so liable to be unaffected by changes in that 
office-were rejected by Bentinck because it would form a permanent 
department. Nor would the council allow Everest the power of sum- 
mary judgment over inefficient or misbehaving subordinates.% 

No matter the appreciation of topographic maps held by surveyors 
and administrators in northern India, new topograplucal surveys had 
gotten caught between the trigonometrical and revenue surveys. For 
the remainder of Everest's joint tenure as surveyor general and super- 
intendent of the Great Trigonometrical Survey, no hard and fast com- 
mitment was made, either by the Court of Directors in London or by 
the Calcutta council, to base all new topographic surveys on prior tri- 
angulation. Despite Bentinck's desire for a "military survey," a compro- 
mise had to be reached over the cost of all of the surveys. Existing topo- 
graphic surveys were to be used as much as possible for the Atlas of 
India, tied together by a systematic triangulation whose institutional 
roots were now firmly established. Systematic topographic surveys of 
all of India continued to be popularized as an ideal to be desired, but 
they were opposed in practice on the grounds of cost and privilege. I 
turn to these in the next chapter. 



The Final Compromise: 
Triangulation and Archive, 
1831-43 

T he abolition of the offices of deputy surveyor general in both 
Madras and Bombay and the continued low level of topographic 
mapping reflect the financial crises of the 1820s and 1830s. Al- 

though both Lord William Bentinck and George Everest sought to cre- 
ate a single "survey of India," they could not do so. If-after all of the 
reductions, the apparent unification of the geographic institutions in all 
three presidencies under Everest, and the Court's stated desire to com- 
plete the Atlas of India-there was one institution whch could be inter- 
preted as a single "survey of India," then it was the Great Trigonomet- 
rical Survey. But the image of the GTS as an all-India survey relied on 
William Lambton's mapping in southern India. Under Everest, almost 
all of the trigonometrical survey's operations were located within terri- 
tories subordinate to the Calcutta council-Bengal and the Upper Prov- 
inces-and the survey was staffed by officers of the Bengal army. There 
was, of course, Robert Shortrede's and then William Jacob's triangula- 
tion of Bombay, but those officers still relied on the Bombay council's 
permission for raising survey parties. 

Everest's tenure as surveyor general was thus marked by an empha- 
sis on the trigonometrical survey-especially the Great Arc, whch 
took most of his energies-and on revenue surveys. Some historians 
have been ambivalent about Everest's role, at once applauding his sci- 
entific zeal yet hinting even so that the decline in topographic surveys 
stemmed from his lack of interest in them.' Such a position is perhaps 
unfair. Everest clearly wanted to establish a topographic survey orga- 
nization but was prevented from doing so by the circumstances of the 
East India Company's territorial empire. Not only did the adrninistra- 
tion downplay the importance of topographcal maps, it also restricted 
the geodetic character of the triangulation. The Company's adrninistra- 
tion had accepted an India-wide triangulation only as the basis of the 
Atlas and sought to restrict any extension of its geodetic elements. The 
new triangulation series were for geographical purposes and were not 
expected to require the same precision and care as the Great Arc. 
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The contrast between the progress made in the triangulation and the 
decline of topographical surveying led to a renewed round of criticism 
of the survey system in the late 1830s. The principal critique was by 
Thomas Best Jervis of the Bombay engineers, who sought to establish a 
large survey organization for all of India. Jervis's plans to emulate the 
Ordnance Survey of Ireland failed because, once again, the directors 
refused to surrender their rights of patronage and dismissal. His at- 
tempt is nonetheless significant because he made explicit what had 
hitherto been implicit in the development of the Indian surveys. He en- 
listed the moral support of the metropolitan scientific institutions and 
societies in order to argue for the formation of a truly "scientific" sur- 
vey of India. Indeed, Jervis did succeed in adding the new terrestrial 
sciences of magnetism and gravimetry to the duties of the British ge- 
ographers in India. The Court's reaction to his topographical and geo- 
detic proposals indicate both the scientistic image of "science" held by 
the Company's directors and the inertial strength of the compromise 
reached in the 1820s between the variant epistemologies represented by 
the Great Trigonometrical Survey and the Atlas. 

The Great Trigonometrical Survey, 1831-43 

The Great Trigonometrical Survey entered a phase of major growth af- 
ter 1831. With George Everest's return in October 1830, the GTS survey- 
ing staff numbered two officers (Everest and Robert Shortrede in Bom- 
bay) and four Eurasian (mostly) civil assistants. Late in 1831, Everest 
had promised to finish the Great Arc and the Calcutta and Bombay se- 
ries within five years; that is, by 1837. To do that, and to start on the 
Bengal subsidiary meridians required a dramatic expansion in the sur- 
vey's staff. By January 1833, the GTS had grown, almost overnight, to 
no less than nine officers and twenty-two civil assistants. (To these 
should be added the numerous Indian laborers, guards, and camp fol- 
lowers.) Although the numbers dipped slightly in the middle of the 
1830s, the GTS was back at six officers and twenty-seven civil assistants 
by 1843. Everest had a permanent instrument maker to repair the GTS's 
various instruments: Henry Barrow, until 1839, then Mohsin Husain. 
Everest also developed a large establishment of mathematical comput- 
ers, most notable of whom was Radhanath Sickdhar, a Calcutta Brah- 
min, to whom tradition incorrectly describes the computations which 
established Peak XV in the Himalayas as the world's highest mountain 
(and which Andrew Waugh named after Evere~t).~ 

That is, after 1830, the Great Trigonometrical Survey lost its character 
as a personal institutionl which it had had under William Lambton, and 
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Figure 8.1 Jarnes Prinsep's drawing of the measurement of the Calcutta baseline on the 
Barrackpore Road, 1831. Note the tower marking one end of the base. One of the compen- 
sation bars and an old chain-roughly discarded-are in the foreground. A more intri- 
cate version of this image was published in Everest's 1847 rnemoir. 

Jarnes Prinsep, "Progress of the Indian Trigonometrical Survey." lournal of the Asiutic 
Society of Bengal 1 (1832): 71 -72. 

was transformed into a proper institution. And, of course, the survey's 
costs went up accordingly. The summary report by the military auditor 
general for 1833-34 found that retrenchments across almost the entire 
military department and army had produced annual savings of over 
3,00,000 sicca rupees (£27,600). This was offset against increases in a few 
departments, but "principally from charges on account of the expensive 
work of the Great Trigonometrical Survey" of about 63,300 sicca rupees 
(£5,825).3 

The first element of Everest's work on his return was the completion 
of the Calcutta longitudinal series. Joseph Olliver had by early 1829 car- 
ried the series down to the plains near Calcutta. By the time of Everest's 
return, Olliver had determined where to build the fifteen permanent 
towers necessary to bring the series into Calcutta. By June 1832, Everest 
had completed the triangulation and had measured a baseline on the 
Barrackpore Road in the city's western suburbs with the new compen- 
sation bars (figure 

Under Shortrede, the Bombay triangulation was quite separate from 
the unfinished Bombay longitudinal series and its quality did not im- 
press Everest. He was not sorry to see Shortrede go in 1834. William 
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Jacob continued the work, returning to the Bombay series in 1837-38 
after spending 1836 with Everest on the Great Arc. Jacob's poor health 
interrupted progress, but he finally reobserved Everest's work and took 
part in the remeasurement of the Bider baseline. The series was com- 
pleted in 1842. Subsequently, the secondary triangulation was reorga- 
nized as a series of meridians like those in Bengal.5 

Work on the Great Arc went well under Everest's direct supervision. 
Progress was even faster once Waugh, Everest's new assistant, had 
demonstrated his competence. The Great Arc's route through the plains 
was examined and an approximate series observed during the field sea- 
sons of 1832-33 and 1833-34.6 The northern terminus of the Great Arc 
was established in Dehra Dun, a valley in the Himalayan foothills. The 
engineer corps took their time building the masonry towers across the 
plains, so Everest was able to spend a great deal of time on the base 
measurement at Dehra Dun in 1834-35, examining the equipment and 
discovering that despite their theoretically constant composition, the 
bars' length still changed slightly with temperature variations. The 
proper measurement of the Great Arc across the plains was begun in 
the 1835-36 season; with a second party under Waugh, the work pro- 
gressed quickly and was completed by the end of the 1836-37 field 
season. Only two more azimuth observations (to determine precisely 
the arc's direction) and the astronomical observations for the latitudinal 
extent of the final section were left to be completed. Everest was not, 
therefore, too far off his original estimate. 

However, Everest found a 3%-foot (1 m) discrepancy between the 
length of the Sironj base as measured in 1824 with Lambton's chains (at 
the southern end of the final section of the Great Arc) and the same 
length as calculated through the triangles from the base at Dehra Dun. 
He therefore obtained the government's permission to remeasure the 
Sironj base with the compensation bars in 1837-38; the error was found 
to have been in the 1824 measurement. This then threw into doubt the 
Bider-Sironj section of the arc. Lambton had then been rather ill and 
had not observed much of this section himself. Nor had the old three- 
foot theodolite been used. Accordingly, Everest no longer trusted the 
angular observations between Bider and Sironj, and he doubted that the 
Bider base itself was perfect. The observation of the Great Arc was 
therefore extended. In 1838-39, Everest and Waugh undertook the as- 
tronomical observations for the Sironj-Dehra Dun section of the Great 
Arc, after which Waugh (at Sironj) began to remeasure the triangles 
southward toward Bider. Lieutenant Thomas Renny had meanwhile 
begun the remeasurement northwards from Bider. Together, Waugh 
and Renny completed the Sironj-Bider section. In 1840-41, Everest and 
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Waugh observed the latitude difference between Bider and Sironj; then 
in 1841 -42, Waugh and Jacob remeasured the Bider base itself, thereby 
completing the fieldwork of the Great Arc.' 

The subordinate series through Bengal were affected by a similar set 
of circumstances as the Bombay triangulation. Illness and inexperience 
meant that they were prosecuted only slowly and poorly. Tlus is most 
clearly seen by the first of the series to be undertaken, the South Piiras- 
n6th series from the Calcutta series down into Cuttack. James Western 
began the series in early 1832 but completed little before hs dismissal 
shortly before the 1834-35 field season. His replacement died before he 
could join the survey. Alexander Boileau worked on the series over the 
next three seasons (1835-38), but with most of the survey party repeat- 
edly falling ill, little work was completed; Boileau quit the survey alto- 
gether in December 1838, leaving it to be ha l ly  connected to Bentley 
Buxton's old work by the senior civil assistant. The subordinate series 
across the plains were similarly affected. The Budhon series progressed 
in a desultory fashion under several officers after 1833, and it took no 
less than three parties to force its completion in 1842-43. The Rangir 
series began well under Waugh, but it languished when he was trans- 
ferred to the Great Arc, until it was finally completed in 1842. The 
Amua series was begun under Renny at the same time as the Rangir 
series, and despite the time Renny spent on the Great Arc, it was fin- 
ished in 1839. When Everest quit India in late 1843, work had begun on 
four more of the subsidiary meridians, including an eleventh whch ran 
through Calcutta (see figure 1.6). 

In addition to the subsidiary meridians across Bengal, Everest argued 
in 1839 that a longitudinal series should be measured along the foot- 
hills of the Himalayas. It is unclear whether Everest had ever intended 
the meridional arcs across the plains to terminate in bases of verifica- 
tion, but he had found some errors in the Calcutta series that made it 
impossible to trust the subsidiary meridians without some form of veri- 
fication at their northern end. Individual bases would be too expensive, 
while another chain run eastward from Dehra Dun along the Hima- 
layan foothills would also permit more points to be determined for the 
Atlas. The Bengal government agreed.R The chain of triangles, skirting 
the politically forbidden territory of Nepal, was eventually christened 
the North-East Longitudinal Series. It was from observations of the dis- 
tant Himalayan peaks from this chain that the survey's mathematicians 
later discovered Peak XV to be the highest mountain in the world. 

The Court did not appreciate the necessity for the north-east series, 
and it asked Everest to justify why a discrepancy of seven feet and 
eleven inches (2.4 m) between the measured and computed lengths 
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of the Calcutta base-itself a length of nearly six and one-half miles 
(10 km)-should affect geographcal positions for a map at four miles 
to the inch. Had the Calcutta series been intended, like the Great Arc, 
to be "for purely scientific purposes," the Court would have under- 
stood the problem, but the series had been approved solely for the 
purposes of the Atlas. Given more information, however, the Court did 
finally accept the opinions of its cartographic experts and it approved 
the new north-eastem series in 1841.' 

Neither the Court nor the Calcutta council approved of the delays in 
the Great Arc and both seriously questioned the need to reobserve the 
Bider-Sironj section.1° Throughout 1838 and 1839, the Calcutta council 
pressured Everest to complete the series and to push on as fast as pos- 
sible with the subsidiary series in Bengal. So did the Court; it wanted 
Bengal to be done and Everest to start on some new subsidiary series 
across the Upper Provinces to the west of the Great Arc in order to al- 
low the incorporation of those regions into the Atlas of India. Everest 
replied that he was willing to undertake the westerly series, but only as 
long as he was given the means to prosecute them." Neither authority 
approved Everest's request that the southernmost sections of the Great 
Arc, between Cape Comorin and Bangalore, be resurveyed to bring 
them into line with the quality of the northern sections. To do so would 
be far too expensive and was of questionable necessity: the triangula- 
tion was done and maps were already based thereon; the work had 
served its topographic purpose.12 

Prinsep's "Geographical Committee," 1839-41 

After 1838-39, the Bengal series were accelerated. The Court further 
directed in September 1841 that it wanted the Great Arc parties devoted 
to the Bengal series as soon as the scientific work had been finished. To 
emphasize the relationship of the triangulation to existing topographi- 
cal materials, the Court also directed that it would not be necessary 
"that any systematic plan should be adopted" for triangulating be- 
tween the meridional series. The topographic surveys in the region 
were complete, despite their age, and could be fitted to the series di- 
rectly. Any further corrections would be done by means of route sur- 
veys that would start and end at triangulation stations. Prompted by its 
chief secretary, Henry Thoby Prinsep, the Calcutta council therefore or- 
dered that, to accelerate the provision of relevant points for the Atlas, 
the Bengal meridians should be undertaken at intervals of two degrees 
of longitude rather than the planned interval of one degree.'" 

Prinsep was a strong proponent of the older, compilation style of 
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map creation, with or without the benefits of triangulation. (A conser- 
vative Tory, he regularly came into conflict with Bentinck's liberal prin- 
ciples.) Echoing James Herbert from ten years before, Prinsep com- 
plained to Thornas Jervis in December 1839 that George Everest, 

like every one of his predecessors . . . since the admirable Reme11 
has been of no use to Government for purposes of Geography or 
of practical information of any kind and if by devoting himself to 
triangulation he has ever made any discoveries in Geognosy or 
science they are yet wrapped up in his own impenetrable and mo- 
rose self with no prospect of ever benefitting the Indian or English 
public. 

To exemplify all that was wrong in the surveyor general's office, Prinsep 
cited the instance of his own planning for the new road to Bombay, 
which had required fifty separate maps, many in a poor state of repair: 

Now if our Surveyor General[s] had been alive to Geography as old 
Reme11 was, they would have [put] everything new as it came in to 
be booked [into] maps arranged by degrees so that whenever a map 
might be wanted of any given tract of country, they would only 
have to copy for assurance of giving all that was known.14 

Prinsep does not seem to have been aware that surveyor generals had 
already tried, and had failed, to implement precisely this sort of map- 
making. 

Prinsep therefore tried to establish a "geographical committee" in 
Calcutta to be responsible for creating compilations of all worthwhile 
materials for use by the government. He also wanted to have the deputy 
surveyor generals reinstated at Madras and Bombay to help in this ef- 
fort. That is, Prinsep wanted to resurrect the pre-1814 cartographic sys- 
tem. Needless to say, the Court rejected his proposals because they went 
completely against the principles embodied by the Atlas oflndia and by 
a single survey office.I5 

The Court also overturned Prinsep's idea of skipping every other sub- 
sidiary meridian in Bengal. To do so would reduce the overall accuracy 
to be imposed on the existing surveys; the series would have to be done 
sooner or later, and skipping them would thus delay the completion of 
the Atlas sheets for the regions where the omitted meridians would 
have run. The directors again stated their desire for a uniform tri- 
angulation to make definitive surveys: "our objects will not be effec- 
tively attained unless the work has a character of perfection and finality 
which will render altogether unnecessary any future surveys of the 
same districts for geographical purposes."16 Moreover, the Court an- 
ticipated that when Andrew Waugh succeeded Everest at the end of 
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1843, he would not have to deal with the Great Arc, so that all of his 
and his officers' efforts could be centered on the Bengal series, which 
would therefore be completed that much faster. The Court also wanted 
subsidiary series to be extended into Bombay and Sind as soon as 
possible.17 

With hindsight, Everest's formation of a gridiron of chains of tri- 
angles dependent on the accurate backbone of the Great Arc might 
seem to indicate a coherent view of the future surveying of India. Yet at 
the same time, it should be clear that the Court was motivated by a 
desire for "perfection" and "finality" that was not properly thought 
out. The directors thought the subsidiary arcs across Bengal would be 
sufficient, even though they could by themselves only correct relatively 
small bands of territory on existing topographical maps. The interven- 
ing gaps, each about forty-two miles (68 km) wide, would remain un- 
corrected and so unperfected and unfinal. Admittedly, the directors 
did reject Prinsep's plan to skip alternate series, which would have left 
bands of territory up to a hundred miles (160 km) without correction: 
that obviously would have been inadequate. At root, the directors had 
accepted that the correctness and definitiveness of the topographic sur- 
veys derived entirely from the triangulated geometrical framework, re- 
gardless of the manner in which the detailed surveys were connected 
to the triangulation. 

The support shown after 1839 by the Court for triangulation and its 
simultaneous refusal to accept a general topographic survey were not 
just responses to the Company's financial state and to cartographic ac- 
tivities in India. The Court had also been influenced by the efforts in 
London between 1837 and 1839 of Jervis, who wanted to adapt Thomas 
Colby's methodical system for the Irish Survey to India. Jervis failed: 
the Court was prepared to accept only so much system and expense, 
and it remained jealous of its rights to appoint and to fire its servants. 

Jervis in London, 1836-39 

At a time when officers in the Company's service habitually and loudly 
advertised their service records in an effort to capture the Court's no- 
tice and so attain some extra fmancial reward beyond their salaries and 
allowances, Thomas Jervis stands out as a particularly shameless self- 
publicist and propagandist. For example, in 1845 he addressed a num- 
ber of letters to Lord Aberdeen, then British foreign secretary. He began 
by sending Aberdeen a copy of a Chinese map of Beijing, which he had 
lithographed and which was to be presented to Queen Victoria the fol- 
lowing day. No sooner had Aberdeen accepted the gift than Jervis sent 
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specimens of his other maps, while expressing the hope that the govem- 
ment would see fit to support his future work. Most egregiously, Jervis 
claimed that whereas a nonnal lithographic stone could be used for 
only three to four thousand impressions, his own could take "a million 
if requisite." lB 

Before these events, in 1837, Jervis had persuaded the Court to ap- 
point him as the provisional successor to George Everest, should Ever- 
est soon retire or die. Jervis then claimed to various politicians and 
scientific societies that he had actually been appointed surveyor gen- 
eral. This claim underlies his series of proposals for systematic surveys 
and other scientific activities in India, all of which strike the modern 
reader as quite proper, once the fervent protestations of faithful and 
assiduous service are filtered out. These proposals stimulated an in- 
triguing debate which neatly encapsulates the Court's opinions toward 
triangulation, topography, systematic surveys, and survey institutions 
in the late 1830s.19 

Jervis had been born in Ceylon in 1796. His father was a member of 
the Madras civil service; his mother was the daughter of a royal engi- 
neer. It was thus almost inevitable that both he and his older brother 
George would enter the Company's engineers. He also spent a year 
with the Ordnance Survey in western England before sailing for Bom- 
bay, where he arrived in 1814. Jervis was an ardent evangelical and his 
desire to convert the Hindus and Moslems of India to Protestant Chris- 
tianity permeated all of his actions and ideas.20 His active field career 
was mostly spent in the southern Konkan, in 1819-20 and from 1823 to 
1830. After 1830 he spent his spare time working up a memoir and atlas 
of the distri~t.~'  Jervis wrote two books on Indian metrology. In the first, 
he deduced the existence in the distant past of a "Primitive Universal 
Standard," of which all subsequent standards were corruptions; he sent 
copies of this to the astronomer John Herschel and to Henry Kater, two 
specialists on metrology. The second tract argued for the adoption of a 
single, India-wide system of weights, measures, and coinage based on 
that universal standard.22 These two works exemplify Jervis's scientific 
and intellectual pretensions, pretensions which were to dominate his 
activities in London when on health furlough from 1836 to 1839. His 
goal was to change the "deep rooted prejudice" and "indifference to 
novelties" with which his superiors had met his criticisms of the "total 
neglect of science" by the British in India, criticisms made when he had 
been "a very young officer." 23 

Jervis reached London in December 1836, intent on advancing his ca- 
reer and on reforming the surveys of India along "scientific" lines. Both 
agendas were helped by his assembling a remarkable array of interest 
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from the political and scientific elites in London. Jervis was supported 
by James Salmond, the Court's powerful military secretary, until the 
latter's death in December 1837. Outside of the Company, Jervis had 
two key patrons in Prince Augustus and Sir John Cam Hobhouse. Au- 
gustus had been estranged from his father, George III, because of his 
liberal and intellectual leanings. He was grand master of Freemasons; 
he had served as president of the Society of Arts in 1816; and he was 
president of the Royal Society from November 1830 to November 1838. 
Although he was not himself a practicing scientist, he was nonetheless 
a most important figure among the educated elite of London.24 Hob- 
house was a Whig politician with radical leanings. As both a fellow of 
the Royal Society and as president of the Board of Control in Lord Mel- 
bourne's second ministry (1835-41), he was clearly of signal impor- 
tance for Jervis's plans.25 

The extent and quality of the interest expressed in Jervis's favor is 
shown by his promotion to major in Queen Victoria's coronation honors 
list of June 1838. Augustus wrote to Hobhouse in the following month 
that Charles Grant, former president of the Board of Control (1831-34) 
was s e e h g  a knighthood for Jervis, together with the honorary title of 
"Geographer to Her Majesty." Jervis had been brought to Grant's notice 
by the latter's younger brother, Sir Robert Grant, governor of Bombay 
(1835-38). The strength and appeal of Jervis's ideas is also demon- 
strated in a letter written by Lord John Russell, the home secretary and 
a future prime minister, to Hobhouse in late 1839 on Jervis's behalf 
requesting that the Great Trigonometrical Survey be extended to the 
Crown Colony of Ceylon; Hobhouse reluctantly had to decline such a 
p~ssibi l i ty.~~ 

Jervis knew that, for his goals to be fulfilled, he had to persuade the 
directors to appoint him surveyor general of India. To this end, he 
submitted his topographical and statistical work in the Konkan to the 
Court, together with a petition couched, even for the period, in exces- 
sive hyperbole. "I venture respectfully to affirm," he wrote, 

having personally inspected the whole of the geographical infor- 
mation in your Honble. Court's records in England and in India, 
that there is no more important and difficult portion of the British 
Indian Empire so exactly, accurately, and fully completed as the 
survey of the Konkan, which I have the honor to lay before you, 
which is from beginning to end entirely new, and was made by 
myself, I might almost venture to say single-handed, as all the na- 
tives who filled in the detail were instructed by myself. 

It comprises 13,250 square miles, about 5 degrees of latitude of a 
territory which was hitherto, comparatively speaking, unknown to 
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us, being throughout one continued series of mountains, forests, 
and rivers. The whole of this survey is laid down on a minute and 
careful trigonometrical survey, depending on a base line of 31,003 
feet, measured by myself nearly centrally between a base line con- 
necting with the Grand Trigonometrical Survey, south of Goa, mea- 
sured by Captain Garling, under Colonel Lambton, and another 
north of Poona, by Lieut. Shortrede under Major Everest. . . . The 
coincidences of the computations deduced from my own base, with 
those of the Great Trigonometrical Survey are remarkable, varying 
only from one, two, and in distances of 75,000 or 90,000 feet, to 
about 12 feet, an agreement which is so far satisfactory, as it will 
lead your Honble. Court to see that this survey at least is conclusive 
for all practical p~rposes.~' 

(Jervis subsequently claimed-falsely-that h s  Konkan work con- 
stituted "the only and the first census" in British India.)28 Stretching 
the truth, Jervis called hmself the "senior officer in the Department," 
which he most d e h t e l y  was notJZ9 and he sought a position accord- 
ingly. He bolstered his claims in August 1837 with three "favorable 
testimonials" from prominent members of each of the political, mili- 
tary, and professional elites in London: Lord Brougham, the Whig gran- 
dee; Sir Willoughby Gordon, quartermaster general for British forces; 
and, James Walker, professor at the Institute of Civil Engineering and 
engineer to both the Houses of Parliament and the Trinity Board. The 
Court agreed to Jervis's applications and, in September 1837, appointed 
him "to succeed to the office of Surveyor General of India upon the 
death or resignation of Major E v e r e ~ t . " ~  Two months later, the Court 
also awarded him 10,000 sicca rupees (£958) for his work in the Konkan, 
a monetary reward which he had long been promised by the Bombay 

At the same time as the Court appointed Jervis to be the provisional 
surveyor general, it also approved his spending the rest of his furlough 
visiting the Ordnance Survey, universities, and astronomical observa- 
tories in order to gain "a perfect knowledge of every late improvement 
in astronomical and other scientific instruments." With such knowl- 
edge, Jervis hoped to reform the British surveys in India. Until the 
Court finally refused in July 1839 to extend his furlough any longer, 
Jervis persistently sought permission to transform the British surveys 
in India into a facsimile of Thomas Colby's Irish survey and to intro- 
duce other scientific surveys (geological, magnetic, tidal, marine, statis- 
tical) to India under the aegs of the metropolitan scientific institutions 
in London. As Jervis subsequently explained to the Court's secretary, 
his efforts at reform had come about because he had in early 1836 per- 
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suaded a resident of Bombay to offer his services as an astronomer to 
the Company without salary, as long as the Company equipped an ob- 
servatory. In February 1837, the Court asked the recently returned Jer- 
vis which instruments would be necessary. On referring to the "scien- 
tific bodies in this country," Jervis found that not just astronomy but 
all of the terrestrial science then popular in Europe could be easily 
and cheaply undertaken in India by the Company's own engineers, 
once instruments had been provided. These discussions also led to 
Jervis's appointment to an Admiralty committee on magnetism, which 
included such famous military scientists as James Ross, Francis Beau- 
fort, and Edward Sabine.32 

Jervis secured his support from the members of the London elites on 
the understanding that he had already been appointed surveyor gen- 
eral. His numerous letters and petitions combined to give the impres- 
sion that Everest had already resigned and that Jervis was already in- 
stalled in the office.33 By doing so, Jervis initiated a very public squabble 
with Everest. I shall deal with this before I turn to the more significant 
debate, obscured by the spat between Jervis and Everest, between the 
Court and the Board of Control over the nature of the British mapping 
of India. 

Confident of a favorable reception for his plans-especially because 
Everest had stated in a private letter to the Court's secretary that he 
intended to retire in 1839 and that he approved of Jervis's appointment 
to succeed him34-Jervis sent copies of his various papers and resolu- 
tions to Everest. Among those papers was a petition to the Court on 
behalf of Jervis's pretensions, organized by Augustus and signed by a 
substantial portion of London's scientific elite. Everest, however, be- 
came furious, not so much because of Jervis's presumption but because 
of the manner in which his own work-and that of William Lambton 
before him-had been ignored by the metropolitan scientists. Everest's 
bitter and sarcastic response was published in London in 1839, just after 
Jervis had left once more for India. Everest wrote his pamphlet as a 
series of letters addressed to Augustus, chief signatory of the petition. 
Everest was especially aggrieved that his own status as a fellow of both 
the Royal Society and the Prince of Wales' Masonic lodge had not pro- 
tected him from abuse at the hands of his president and grand master.35 

The metropolitan scientists were merely annoyed by Everest's pam- 
phlet. His conflict with Jervis was quite minor in the bigger scheme 
of scientific politics. The astronomer royal, George Airy, wrote to John 
Herschel: 

You have probably seen a pamphlet printed by Lt. Col. Everest 
(sold by Pickering) in the form of a series of letters addressed to 
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[Augustus], in which [William] Whewell, [Francis] Baily, and 1, are 
slightly abused, and you come in for a double dose (Heaven knows 
why). I really began to be a little uneasy-not for fear of the said 
Everest's pamphlet, but because I thought that Major Jervis must 
have misrepresented his powers and must have thereby led us to 
do Everest an injustice.% 

Herschel agreed with Airy's interpretation, even though he had not 
seen the pamphlet and now had no desire to do so. He revealed that he 
had signed Augustus's petition on Jervis's behalf because others had 
already done so, and not to have done so would have been construed 
as an insult. Moreover, all of the names on the petition had struck Her- 
schel as "a bolstering up of J[ervisI1s weakness." He concluded that 
"E[verest] I suppose, like everybody else that comes from India, is bil- 
ious and out of sorts-which may be a very good reason for abusing us 
but none why we should reply to his tirade." 37 

For his part, Everest soon got over his anger. He invited Jervis, on his 
return to India, to join his party on the Great Arc. Everest's brother 
Robert, an army chaplain, would be present to form a bridge between 
Jervis's evangelicalism and Everest's own Deistic mysticism. Everest 
particularly wanted to gossip about their mutual acquaintances in Lon- 
don Jervis sought permission from the Bombay council to 
make the trip, but he interrupted his plans when Everest's pamphlet 
reached Bombay in February 1840. Jervis immediately took the moral 
high ground. He wrote to John Washington, secretary of the Royal Geo- 
graphical Society, that "we have studied the pulpit with a far more en- 
larged and philosophic mind than our friend Everest"; he described 
Everest's pamphlet as "a vicious, venomous piece of writing that can 
only be dealt with in a court of civil law"; a military court had appar- 
ently already rejected the possibility of hearing a libel suit! In the end, 
the two surveyors never met.39 

At about the same time as Everest's pamphlet was published in Brit- 
ain, Jervis's own flaws as a surveyor caught up with hm.  In April 1838, 
the Court wrote (rather prematurely) to Bengal that it had received the 
materials for the Konkan survey and had prepared them for the Atlas. 
But Jervis's elegant maps were not of the level of accuracy he had 
claimed in 1837 and John Walker could not reconcile their internal dis- 
crepancies. Jervis was informed of this problem in November 1838.40 
The following October, the Court passed the problem back to Everest 
in India, claiming "unforeseen diffi~ulties";~~ it also wrote a sarcastic 
letter to the Board of Control concerning Jervis's earlier claims for his 
work." Everest was equally unable to make the maps fit adjoining sur- 
veys properly and passed the problem onto Jervis, now back in Bom- 
bay. The final blow for Jervis came when Everest discovered that he 
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would have to stay in India until the end of 1843 in order to be eligible 
for a colonel's pension. Disheartened, Jervis resigned from the Com- 
pany's service "for health reasons" as of 30 December 1841. The Konkan 
survey materials caused yet more trouble until being finally corrected 
upon a new triangulation in 1851 and incorporated into sheets 39-41 
of the Atlas of l n d i ~ . ~ ~  

Jervis's Plan for a Scientific Survey of India 

While he was still riding high in London society, Thomas Jervis had 
expressed his ideas for restructuring the Indian surveys in a variety of 
documents and forums. He addressed the Royal Geographical and As- 
tronomical societies in 1837, giving a brief overview of the past surveys 
and in particular of the differences between the older form of route sur- 
vey and the more modem trigonometrical surveys. When talking to the 
geographers, he paid particular attention to the exploration of regons 
of central Asia and Tibet, whch were still largely unknown to the Brit- 
ish and which were conceivably of interest to the East India Company.& 
Jervis followed those papers with a lengthy presentation to the 1838 
meeting in Newcastle of the British Association for the Advancement of 
Science. In ths,  he extended the topic to encompass the other scientific 
activities which might be pursued in India. Jervis, however, was dissat- 
isfied with the newspaper reports of the association's meeting and so 
published the paper to publicize his intentions more ~oherently.~~ He 
also submitted several lengthy letters and memoranda to the Court, in 
which he outlined his plans in some detail. Most of his attention in these 
was given to questions of information and expense.46 

Finally, Jervis engaged in numerous discussions with the more gen- 
teel metropolitan scientists, discussions which led to the petition to 
the Company jointly submitted by the Royal Society, the Royal Geo- 
graphical Society, and the Geological Society. Its signatories read like a 
who's who of metropolitan Humboldtian scientists (table 8.1). Although 
Augustus was the principal signatory and was certainly intimately in- 
volved with the petition, it was actually drafted by Jervis, John Wash- 
ington, secretary of the Royal Geographical Society, and G. B. Green- 
ough, vice-president of both the RGS and the Geological Society of 
London. Also, while officially dated 14 July 1838, Augustus sent a copy 
to Sir John Cam Hobhouse at the Board of Control on 20 July, and Jewis 
did not formally submit it to the Court until 15 

The petition neatly summarizes Jervis's ideas for the prosection of 
science in India. In addition to the topographical and geological map- 
ping in which they were already engaged, Jervis argued that British 



Table 8.1 Signatories to Prince Augustus's Petition to the Court of Directors, 1835 

GS Geological Society of London 
RAS Royal Astronomical Society 
RGS Royal Geographical Society 
RS Royal Society 
RSE Royal Society of Edinburgh 

* Airy, George Biddell astronomer royal 
* Augustus P[rince] RS, president 
* Baily, Francis RS, treasurer and vice-president 
* Beaufort, Francis hydrographer 

Brewster, David RSE, vicepresident 
Brisbane, Thornas RSE 
Buckland, William GS, vice-president 

* Chevsney, F. R. RS 
* Children, John George RS, vice-president 
* Christie, S. Hunter RS, secretary 

Clark, Joseph RS 
Daubeny, Charles RS; GS 
de la Beche, M. T. 

* Faraday, Michael 
* Greenough, G. B. GS, vice-president; RGS, vice-president 
* Hamilton, William Rowan RGS, president 
* Herschel, J. F. W. 
* bbetson, L. F. Boscowen GS 
* Ivory, James RS 

Johnson, Ed. J. RS 
Lloyd, Humphrey 

* Lubbock, John William RS 
* Lyell, Charles GS, vice-president; RS 
* Murchison, Roderick Impey GS, vice-president; RS 
* Parish, Woodbine RGS, vice-president 
* Peacock, George RS 

Philips, John RS; professor of geology, Kings College London 
Robinson, T. R. RS; RAS 
Sabine, Edward 

* Sheepshanks, R. RS; RAS 
Sidgwick, A. GS, vicepresident 

* Smyth, William H. RS, foreign secretary 
Stevelly, John [?] 
Sykes, William H. RS; Historical Society of London, vice-president 

* Talbot, H. Fox RS 
* Walker, James professor, Institute of Civil Engineers 
* Wheatstone, C. RS 

Whewell, William GS, president 

Note: The signatories are in alphabetical order. Their institutional affiliations and posi- 
tions of each signatory are as specified on the petition. Names marked with an asterisk 
appear on the copy of the petition in IOR L/MIL/5/413, fols. 94-97. 
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surveyors should also undertake observations for tides and for mag- 
netic intensity and ~ariation.~"ervis included the very similar ideas 
proposed by William Lambton in a report of 1822: to combine the Great 
Trigonometrical Survey's geodetic results with those of the European 
surveys would require the exact comparison of the Indian standard of 
length with its European counterparts; to undertake pendulum obser- 
vations to gauge relative gravity at points along the Great Arc and at 
the coasts; and to systematically investigate the atmospheric refraction 
of light rays for correcting survey observations. As these numerous ac- 
tivities would be undertaken by the officers of the surveyor general's 
department, the only expenditure by the Company would be for instru- 
ments, which Jervis estimated as totaling less than £1,684: four pendula; 
apparatus for three fixed and six traveling magnetic observatories; two 
"universal instruments" for measuring atmospheric refraction; and, an 
equatorial for the Bombay astronomical observatory. Expert supervi- 
sion and aid would be provided by the members of the Royal Society 
as part of their professional duties. In return, it was expected that the 
Court would ensure the timely publication of the data gathered.49 

The opinions expressed by Jervis on the mapping surveys per se were 
not as coherent as those for geophysics. They were, however, all based 
on his fundamental assumption that those surveys did actually con- 
stitute a logical, if somewhat amorphous, whole. Jervis frequently re- 
ferred to a "Survey of India" which James Rennell, Lambton, Colin 
Mackenzie, George Everest, and (soon) himself had all directed. Con- 
tradicting this assumption, Jervis also railed against both the existence 
of separate survey departments in each of the three presidencies and 
the split between the surveyor general's office and the Great Trigono- 
metrical Survey. Like his contemporaries, Jervis routinely conflated 
the final cartographic images of India with a single empiricist process 
of mapmaking to create an ideal of a single institutional survey. That 
single survey flickered in and out of existence as Jervis referred to how 
the system ought to be versus how the system really was. Jervis clearly 
believed that Everest's dual appointment represented a more substan- 
tial merger of the two principal offices than just the personal combina- 
tion that it actually was. Jervis saw his own appointment as (provi- 
sional) surveyor general of India as encompassing the superintendency 
of the trigonometrical survey, thereby forming a single Survey of India. 

A single survey organization could be realized, Jervis argued, by 
adopting the system Thomas Colby had adopted for the Ordnance Sur- 
vey of Ireland. Indeed, Jervis admitted that all of his letters and memo- 
randa had been edited by Colby before being submitted to the Court." 
The essence of that system was its division of cartographic labor. Colby 
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himself described it as a "machine."51 By setting laborers to repetitive 
tasks and freeing officers from "drudgery" so as to be able to concen- 
trate on truly "scientific" issues, Jervis argued that the system "re- 
duced" the survey's detailed operations "to the limit of minds of very 
inferior capacity, by dint of patient instruction and exclusive applica- 
tion to one particular object."52 The Greenwich and Paris observato- 
ries had each organized their computing staff in a similar manner. The 
system 

anticipates and overrules all the obstacles which human ingenuity 
may oppose to its progress, absolutely pressing conflicting interests 
into the service of the public, while it makes it the immediate object 
of every person engaged, to be honest and diligent, by not exachng 
or even entrusting the execution of any survey in all its details, to 
the power, caprice, or capability of any one indi~idual .~~ 

It was the cartographic equivalent of the creation and preservation of 
behavioral norms in a surveillant society, and it should be considered 
as prefiguring Taylorist "scientific management" and Fordist produc- 
tion. Such a system would, Jervis asserted, be perfect for India, as in his 
opinion it would obviate the effects of traditional Indian habits such as 
fraud, dishonesty, collusion, and laziness. 

Such a body [of trained surveyors] would in a singular manner con- 
duce to the easy and unexceptionable introduction of useful sci- 
ence, and industrious habits where they are most wanted: amongst 
the Natives of India.54 

The survey would become a major force in removing the iniquities of 
caste and other social inequalities (excluding, of course, British rule). 
The use of many laborers to conduct a survey was not a new idea: Jenlis 
cited Thomas Munro's survey of the Ceded Districts at the start of the 
century and quoted the description of David Scott's similar use of in- 
digenous labor in Assam.s5 

Furthermore, the Irish survey, conducted at a scale of six inches to the 
mile, was designed for taxation purposes and Jervis saw similar poten- 
tial for such a survey in India. James Salmond agreed and surmised that 
if it was advantageous to Ireland where the British government had 
I ,  only a contingent interest" in improving the country-which is to say 
that any improvement was the duty of the landlords-then such a sur- 
vey would be even more useful in India where the British governments 
were the "immediate proprietors of the soil." 5"e Irish surveyors also 
produced statistical and historical memoirs of each parishIs7 and Jervis 
argued that similar memoirs, like Jervis's own of the southern Konkan, 
would be of immense utility to the Indian government. 
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Jervis argued that Colby's system would dramatically accelerate the 
Indian surveys and so substantially reduce their cost. Expensive officers 
would be employed more efficiently and effectively; the rigorous sys- 
tem of checks would ensure accurate work by the cheap labor. Jervis 
cited Salmond's estimate that the average annual cost of the geographi- 
cal surveys had been £10,000 over the seventy-five years since Rennell 
had started to map Bengal; by 1840, their annual cost was running at 
about £20,000 per annum. The Great Trigonometrical Survey had cost 
£110,000 between 1800 and 1824, and another £140,000 in the twelve 
years since. The total cost of all of the land surveys since 1765, including 
revenue surveys, was thus estimated at no less than £1,400,000. After 
the forty years of proper surveying since Lambton and Mackenzie be- 
gan their surveys-Jervis again lumped the various trigonometrical 
surveys with the topographical surveys as a single, supposedly system- 
atic whole-materials for the At las  were barely one-third completed, 
and Jervis envisioned another eighty years to complete the remaining 
two-thirds, at a commensurate cost. In contrast, the Irish survey cost a 
mere 2lhd per acre, plus Id per acre for printing; commercial surveyors 
generally charged one shilling per acre. 

The survey of Bombay and Salsette islands (276 square miles; 700 
km2), which had taken "many years at great expense and cost of life," 
Jervis argued, would have been done in a scant twenty-one days by 
Colby's entire survey establishment, or in fourteen months by one di- 
vision of seventy-five surveyors, at a total cost of about £3,000. (It is 
perhaps no coincidence that the Irish survey's labor force was at its 
largest-about 2,100 officers, sappers, and civilians-between 1835 and 
1840.) The whole of India could be surveyed not in the eighty years of 
high expense that Jervis anticipated but in a mere seven or eight years 
at a low cost. Jervis was uncertain about this last figure, however, and 
he later stated that it would take seven to eight years to train a sufficient 
number of personnel; the survey itself would take longer.58 

Jervis also wanted to publish the survey maps at a scale much larger 
than the quarter-inch scale of the At las  of India. He rehearsed the stan- 
dard arguments that manuscript maps were inefficiently used, that they 
were subject to damage and loss, and that without publication "no 
survey can be considered complete, nor indeed have the least preten- 
sions to a~thentici ty."~~ Keeping maps in manuscript to ensure the 
secrecy of their information was foolhardy and maps should not be 
restricted in their distribution: if an enemy is sufficiently determined, 
he argued, it will get hold of "secret" information. As an example, Jer- 
vis quoted Lord William Bentinck's recent surprise at finding in the 
French Dep6t de la Guerre a map of India showing current British troop 
 disposition^.^^ 



Triangulation and Archive, 1831 -43 279 

Nor did Jervis like that the Atlas was compiled and engraved in Lon- 
don, whereas every European survey compiled, engraved, and pub- 
lished their own maps themselves. The "third party" cartographer in 
London cannot refer back to the surveyors or to "the ground itself" in 
order to determine the existence of errors in a survey and, being "ut- 
terly unacquainted with the localities and character of the country, can- 
not possibly compile so faithful a representation of it as the officer who 
directs the  operation^."^^ Moreover, production of the Atlas was too 
slow: only 32 of 177 sheets had been completed to date, whereas the 
Irish survey averaged five to seven sheets per week (but at the very 
large scale of 1 : 10,560). Note Jervis's conscious omission of differences 
in scale and detail level between the two map series, so as to bolster 
his argument. Jervis wanted all of the survey sheets to be published in 
India, no matter their scale. 

There were, accordingly, three specific proposals Jervis wanted to 
have implemented. Of paramount importance for Jervis was that Colby 
had the "entire and complete confidence of Government" and was able 
to fire and hire staff and to set salaries at will. Jervis quoted the com- 
ment by Arthur Wellesley, then master general of Ordnance, which had 
sealed Colby's authority: "I know Colby; let him have his own way."62 
No complete and systematic survey of India could be accomplished 
successfully unless the surveyor general had similar powers. Second, 
Jervis wanted to extend the surveyor general's authority to encompass 
all of the surveys in India, whether geographical, statistical, or marine. 
He wanted to create the single Survey of India to which he so often 
referred. Third, there was the issue of manpower: Colby agreed to train 
about a hundred men and civil assistants, plus officers, for twelve to 
eighteen months, in the Ordnance Survey way of surveying. In India, 
these people would then be used to train other ~ t a f f . ~ '  

Policy Disagreements between 
the Court and the Board 

In all of his proposals to the Court of Directors, Thomas Jen~is was 
firmly backed by Sir John Cam Hobhouse and the secretariat of the 
Board of Control. Hobhouse continued to work with Jervis to promote 
h s  ideal of a scientific survey of India in the face of the Court's ada- 
mant refusal to accept most of the proposals. The resultant debate be- 
tween the Court and the Board reveals three common factors behind 
the Court's reluctance to implement Jervis's proposals: cost, dislike of 
founding new agencies, and patronage. 

The issue of cost is apparent in the Court's negative reaction to Jer- 
vis's specific proposal of February 1838 to send exploratory teams into 
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Central Asia. Considering the state of its finances, the directors were 
reluctant to engage in any vaguely defined geographical expeditions 
other than to areas much closer to India. One of the board's secretaries 
thought that the request might be approved were it resubmitted with a 
more restricted and specific scope, but no new submission was made. 
In 1843, Jervis made a similar proposal to the prime minister, with an 
equal lack of s u c c e ~ s . ~  It would not be until the 1860s and the rise of 
imperial tensions with Russia that the British acquired an active interest 
in mapping central Asia and extended their triangulation into the polit- 
ical gulf between India and Russia. 

Cost and the creation of new positions feature in the Court's response 
to the idea of establishing magnetic observatories in India. In March 
1837, when Jervis had been back in England for only a few months, 
William Denison, RE, wrote to the Royal Society, citing royal approval 
of a recent proposal "that the Officers of Engineers generally should 
be employed, under the direction of the Royal Society, in any way by 
which the interests of science may be forwarded." Posted to permanent 
stations scattered around the world, Royal Engineer officers were the 
perfect vehicle for collecting "numerous facts bearing on the natural 
history, geography, and statistics of the various countries where [they] 
are located," and to do so continuously. But, as ever, there was the ques- 
tion of funding. For now, Denison just wanted to implement the pro- 
posals that Alexander Humboldt had made to the Royal Society with 
regards to a worldwide chain of magnetic observatories. In particular, 
Denison wanted the society to provide a complete set of magnetic in- 
struments for the engmeer's school at Chatham in order to instruct 
cadets in their use. Indeed, he went so far as to promise to pay for the 
instruments himself if the Board of Ordnance refused to fund them. The 
Royal Society accordingly reappointed the special committee of June 
1836 for examining Humboldt's suggestions. This committee's respon- 
sibilities were absorbed by the regular Committee on Meteorology, es- 
tablished in July 1838, and to which Jervis was appointed the following 
D e ~ e m b e r . ~ ~  

In April 1838, the Admiralty's magnetism committee, on which Jervis 
sat, submitted to the Royal Society a report which specifically credited 
Jervis with the idea of establishing two, if not three, fixed magnetic and 
meteorological observatories in India. Augustus forwarded a copy of 
the report to the Court and assured the directors that both the Crown 
and the master general of Ordnance would permit Edward Sabine (per- 
haps at Jervis's suggestion) to supervise the observations in conjunction 
with the surveyor general.66 The directors rejected the offer in August 
because they were "not at present aware that any addition to the Sur- 



Triangulation and Archive, 1831 -43 281 

veyor General's establishment will be requisite for the object in view." 
The Board of Control-namely, Hobhouse-argued in opposition that 
Sabine's appointment would be necessary to ensure uniformity in the 
 observation^.^^ 

The Court's secretary replied in turn that the Company's policy had 
always been to add responsibilities to existing departments rather than 
to create new establishments with their extra salaries and overhead. In 
this case, the surveyor general's office had plenty of educated officers 
quite able to make the required observations, especially as James Bed- 
ford, deputy surveyor general in Calcutta, had reported in 1834 that 
he was quite willing and able to undertake them. Sabine's presence in 
India, it was therefore felt, "could only lead to a clashing of authority 
without any countervailing advantage." In reply, the board repeated its 
belief that the Court was mistaken. But the Court was adamant and, to 
prove that their existing servants could make the necessary observa- 
tions, pointed to a recent article that described the magnetic observa- 
tions by the Company's astronomer at Madras. Sabine's services were 
not accepted.68 

But this did not mean that Jervis's plans for magnetic observatories 
were dead. At the same time that the Court adamantly refused to accept 
an extra officer, Jervis submitted the joint petition of the scientific soci- 
eties to the Court. l h s  was followed in December 1838 by the Royal 
Society's committee report on magnetism, which was forwarded to the 
Court in April 1839. That report, however, followed Denison's lead and 
suggested that engineer officers already on station could handle the 
observations.69 This time, the Court agreed as the plan would not cost 
much to implement and it suggested that a magnetic unit be added 
to the Madras Observatory with dedicated magnetic observatories at 
Bombay and in the Himalayas at Dehra Dun; all were to be under the 
direction of the surveyor general. To provide the necessary trained per- 
sonnel, the Court further directed that engineer officers from each presi- 
dency who were then on furlough in Europe should be instructed in the 
operation and principles of the relevant instruments. Eventually, Jer- 
vis and three other Company engineers were instructed in their use by 
Professor Humphrey Lloyd, of Trinity College, Dublin. The Court also 
agreed subsequently to expand its meteorological and gravitational 
(pendulum) experiments, to move the Dehra Dun station to Simla, and 
that at Bombay to Singapore, and to establish a fourth station at Aden.'O 

The rejection of Jervis's plans for the surveys was rather more com- 
plex. Jervis was initially successful. Following his letters of December 
1837, the Court decided that all future engineer cadets would spend 
some time with the Ordnance Survey in Ireland, as would the next 
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batch of sappers to be sent to India, in much the same way as had been 
done when Jervis had been a cadet. The Court therefore directed the 
officer commanding at Chatham, General Charles Pasley, to give the 
Company's cadets there the same course of instruction as the Royal 
Engineer cadets received. Pasley agreed, and the Court accepted the ex- 
tra cost.71 

Pasley, however, proved to be an opponent of Jervis. As Jervis later 
wrote to Hobhouse, Pasley and the Court's military secretary Philip 
Melvill (Salmond's successor) were linked by family ties and they col- 
luded to redirect more of the Company's engineer cadets to Chatham, 
away from the Company's own military seminary at Addiscombe. Sir 
Ephraim Stannus, the commandant at Addiscombe, in trying to pre- 
vent this, found his opinion "deferred to party considerations." It is not 
therefore too surprising to find, when Jervis complained to Hobhouse 
that educating cadets at Chatham was far more expensive than at Ad- 
discombe, that Stannus was one of Jervis's supporters and that Pasley 
and Melvill were his  detractor^.^^ Pasley's views were not so much at 
odds with Jervis's as they were parallel to them. While agreeing with 
the idea of attaching cadets to the Ordnance Survey, he felt it unneces- 
sary to send sappers and miners as well. He also stole some of Jervis's 
thunder by asserting that Thomas Colby had never himself educated 
any of the Ordnance Survey's staff, that task having always fallen to 
Chatham.73 Jervis accused Melvill of being "willful" and of being "pro- 
foundly ignorant and unconcerned" about military affairs. However, 
Jervis could cite only one specific instance of Melvill's opposition, when 
he refused to let Jervis copy a letter from Everest-a letter which Jervis 
thought would bolster his position-on the grounds that it was a pri- 
vate comrnunicati~n.~~ 

Jervis's third principal opponent was John Walker. From their respec- 
tive comments, their dislike was clearly mutual. Jervis, for example, 
said Walker was "utterly unable" to manage the engraving of the sur- 
veys and he could not understand how the Court could accept Walker's 
opinion over his own. Walker had as little regard for Jervis's work on 
the Konkan survey.75 

The debate was not limited to letters and memoranda. Finding i t  dif- 
ficult to deal with all of the directors-"24 men compounded of such 
perverse and various materialsu-Jervis concentrated on the five who 
were "more accessible to reason" and who were also the most influen- 
tial: Sir James Rivett Carnac (chairman, 1836-38); John Loch (1829 -30, 
1833 -34); Sir James Lushington (1838 -39,1842-43,1848-49); Richard 
Jenkins (1839-40); and, William B. Bayley (1840-41). These five he took 
in June 1838 to the Ordnance Map Office at the Tower, where Colby, 
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Francis Beaufort, the Admiralty's hydrographer, and other officers dis- 
~ layed  the products of the French, Austrian, Saxon, Russian, and Brit- 
ish surveys, comparing them with the maps from India. Jervis informed 
Hobhouse that he had "succeeded beyond [hs]  expectations"; Loch in 
particular had confessed to having had no prior idea of the "wonder- 
fully simple machinery of these great national undertakmgs." Jervis 
was therefore directed to address the Court again.76 

But Jervis had not had as great an effect as he might have thought. 
On 25 July, after receiving Pasley's comments on Jervis's plans, the 
Court made its decision. It resolved to ask the master general of Ord- 
nance to allow the Company's engineer cadets to attend the Ordnance 
Survey in either Scotland or Ireland for three months after leaving Chat- 
ham. Furthermore, Pasley was to identify on the Company's behalf 
those sappers and miners who had completed their training and who 
were suited for survey duties in Lndia. Finally, the Court recorded its 
approbation of Jervis's efforts on behalf of the Survey of India. The reso- 
lution addressed only one of Jervis's major proposals, and then only 
partially. Jervis would not be given sole direction of all of the surveys 
in India; nor would he receive absolute authority over the hiring and 
firing of personnel; finally, no sappers, let alone any civil assistants, 
would attend the Ordnance Survey, and the officers would be attached 
for only three rather than the twelve to eighteen months requested.= 

Jervis reacted by submitting a further batch of documents to the 
Court. He was particularly intent on refuting Pasley. He cited George 
Airy and John Herschel as corroborating his own plans; he cited the 
(forthcoming) petition from the three scientific societies as evidence for 
the need for total confidence to be invested in him as surveyor general, 
and to this end he annexed statements by Colby and Beaufort. His tone 
reveals a growing panic. He concluded with a memorandum, listing the 
precise proposals he wished to have implemented, being more of the 
same: eight officers, seventy sappers, and thirty civilians should be 
placed under Colby and Jervis for eighteen months to learn topo- 
graphic surveying and engraving, and Jervis should have complete con- 
trol of all Indian surveys. Jervis passed a copy of this last document to 
Hobhouse. He also requested that Hobhouse persuade the Court to 
award him a "public expression" of its confidence by appointing him 
"Geographer to the Company," as Rennell had been. Doing so, Jervis 
thought, "might prevent the secretaries at the India House riding rough 
shod over the Surveyor General's path." In his postscript he stated his 
growing f r~s t ra t ion .~~  

The debate came to a head in late August 1838. On the 15th, both 
Jervis and Walker wrote to the Court, Jewis to lay before the Court the 
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petition from the three metropolitan scientific societies and Walker to 
offer his comments on Jervis's ideas for creating an engraving shop in 
India (necessary if maps were to published there). Walker was intensely 
critical of having maps engraved in India. The expense of keeping an 
establishment of European civilians-the engravers-under pay in h- 
dia even when there was no work to do would be far too high. In En- 
gland Walker could hire and fire trained engravers as business dictated. 
Walker estimated the cost of engraving in India, including shipping the 
raw plates, would be twice that of engraving in London. Furthermore, 
the capital investment needed for such an establishment would be 
equivalent to the cost of producing the remaining sheets of the Atlas in 
London. 

Walker's second point was that by insisting that all surveys be sent 
home to be engraved, the Court could keep track of the progress of the 
surveys and could therefore exercise control over them. Were the sur- 
veys to be engraved in India, then the surveyor general might do as he 
pleased. And as for Jervis's contention that only people who had sur- 
veyed in India were in a position to compile maps of the subcontinent, 
Walker pointed to the discrepancies he had found in Jervis's own work 
in the Konkan as indicating that even surveyors are mistaken; what 
good, then, to blame the compiler? Finally, Walker pointed out that 
even Colby did not interfere with the surveys made by the quartermas- 
ter general in Britain or with the Admiralty's marine surveys, so that 
Jervis's intention of pulling all surveys in India under one authority had 
no precedent. Besides, Walker asserted, Colby had direct and easy ac- 
cess to "persons of the first talent" but Walker was convinced that Jervis 
would not find such an easily available resource in India.79 

The following day, 16 August, the board replied to the Court's July 
resolution and requested that the directors accede to Jervisrs ideas. It 
described Colbyrs system in glowing terms: 

The Board and Court can entertain but one opinion of its expedi- 
ency as a great moral engine to arrest the progress of that collusion 
and fraud which have hitherto detracted from the value, and viti- 
ated the results of every revenue survey which has been attempted. 
The looseness of former systems has hitherto held out a premium 
upon venality and litigation, as well as shown contempt of our 
ability to control these evils. 

The board also asserted that Jervis's last memorandum had refuted all 
of Pasley's objections. There should therefore be nothing to stop both 
engineer cadets and sappers from attending the Ordnance Survey for 
eighteen months.80 



Triangulation and Archive, 1831 -43 285 

In return, the Court was livid that one of its prerogatives had been 
infringed: how, it asked, did the board see Jervis's latest proposals when 
the Court had not yet passed them on? It insisted that letters from offi- 
cers on furlough should go only to the Court. The Court proceeded to 
remind the board that George Everest was still surveyor general, that 
he had already examined the Irish survey in the 1820s, and that he was 
fully competent to suggest innovations for the Lndian surveys based on 
the Ordnance Survey. It restated its opinion that engineer cadets should 
indeed gain experience by spending three months with the Ordnance 
Survey before leaving for India, as this would increase the number of 
officers available to make surveys in India.s1 Similarly, the directors had 
approved the extension of the curriculum for the sappers and miners 
to include surveying, so as to provide the surveyor general in India 
with yet more personnel options. Nor was the Court convinced that a 
large force of Europeans could undertake the mapping of India. Everest 
had written that few Europeans could stand the climate and that the 
only "class of people" adequate to the task were the Eurasians. The 
Court cited both Walker's and Everest's earlier rejection of having maps 
engraved in India. To refute the board's low opinion of the revenue 
surveys, it cited Lord William Bentinck's conversion from disdainful 
opponent to enthusiastic supporter. And so on. The Court did not, 
therefore, see fit to change their resolution of July. Finally, the Court 
adamantly refused to accept Sabinels services for the magnetic obser- 
~ a t o r i e s . ~ ~  

Jervis tried his luck again in September-even though he admitted 
that he was "quite dispirited and worn-out with this long protracted and 
never-ending discussion with the Directors and Pasley and Walker" "- 
and requested that his furlough be extended beyond the following 
March (1839), when he was due to return to India. The Court refused. He 
tried again a month later, specifically stating that he wanted yet more 
time to visit observatories in Europe. The Court denied h m  againM 
Thereafter, Jervis spent two days with Carnac, reading to him from the 
Parliamentary Report that had initially led to the foundation of the Irish 
survey and received h s  promise to press Jervis's case once more in Oc- 
tober. But nothing apparently came of this. 

In November, Jervis requested that Hobhouse intercede for him per- 
sonally. Until now, communication between the board and Court had 
been through the secretaries. Jervis was sure that with Hobhousefs own 
position made clear, the Court would be induced to abandon its posi- 
tion; he thought the whole issue could be cleared up within seven to 
ten daysB5 It was at about this time that Colby recorded in his diary that 
Jervis was "violently opposed by all the East India underlings."Rh Hob- 
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house acquiesced to Jervis's pleas and sent the Court a compromise: 
instead of eight officers, seventy sappers, and thirty civilians, Hob- 
house suggested that six officers, only thirty sappers, and the thirty 
civilians be attached to the Ordnance Survey, and then only for twelve 
rather than eighteen monthsa7 

The Court, however, remained unswayed; there had been no change 
in circumstances to admit the acceptance of JervisS plans. Quite the re- 
verse, in fact: many engineers had been pulled away from their regular 
stations to join the Army of the Indus in preparation for the assault on 
Afghanistan, so that the Court felt it essential to replace them with new 
blood. The Court also repeated its dislike of using civilian surveyors 
when Eurasians in India would be far more efficacious. Finally, the di- 
rectors expressed their desire that the best way in which Jervis might 
serve the Company was to return to India, and that if h s  private affairs 
would not allow him to do so, then it would "be encumbent on them 
to make a different arrangement." That is, Jervis would lose his pro- 
visional appointment as surveyor general; the directors' patience had 
clearly worn thinaa 

In April 1839, the Court requested to know when Jervis would be free 
to return to India (in the meantime, Jervis had succeeded in having his 
leave extended by six months so as to take care of some undefined legal 
affairs).a9 The Court's draft letter intimated that Jervis might lose his 
position, but the board deleted the threat.90 At the same time, Jervis saw 
the possibility of pressing his claims upon the new chairman (Richard 
Jenkins) and wrote again to Hobhouse. Jervis cited the board's secretary 
to the effect that once the Court had accepted the necessity for a "com- 
plete territorial survey," then "the necessary machinery must follow in 
course." He quoted at length a recent, anonymous article in the Quar- 
terly Review that had favorably mentioned his own published propos- 
a l ~ . ~ '  But Hobhouse replied to Jervis in a dour tone: "My own opinion 
is that you had better drop a controversy which experience has shown 
to be unprofitable. The Court have made up their minds and I have no 
power to interfere in this matter."92 

As much as the directors agreed with Jervis's good intentions, and 
despite the influential support that Jervis was able to marshal, the Court 
and its secretariat were ultimately unable to approve any of his ~ l a n s  
for the surveying of India. The administrative power and scope that 
Jervis requested was far more than the Court was willing to award to 
any of its officials in India. The Court took its powers of patronage very 
seriously indeed and did not want its prerogatives usurped. And, ulti- 
mately, there was the question of increased cost and the expansion of 
the administration in India, two phenomena at which the Court habitu- 
ally balked. 
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The directors might perhaps have acquiesced to Jervis, to Hobhouse 
and the Board, and to the metropolitan scientists, had it not been 
for their necessary dependence on the established hierarchy of carto- 
graphic experts: Everest in India and Walker in London. Everest did 
little to confound Jervis directly, but he had drawn different conclusions 
from the Irish Survey and his conclusions demanded more attention 
because he was currently surveyor general and superintendent of the 
Great Trigonometrical Survey. Walker made no secret of his displeasure 
with Jervis and actively opposed h m .  The result was that the Com- 
pany's mapping efforts were not dragged into line with the standards 
set in Europe. The directors were happy to accept the idea of a unified 
"survey of Indiau-unified by the Great Trigonometrical Survey, that 
is-without the accompanying creation of a single institution. 

Ideal and Compromise 

In the twenty years from William Lambton's death to George Ever- 
est's retirement and return to England, the different levels of authority 
within the East India Company had all acceded to the idea of a single 
triangulation of all of India. But the emphasis in the rhetoric had also 
changed. The systematic surveys were no longer as important for the 
determination of the size and shape of the earth as they had been in the 
1800s and 1810s. Triangulation per se was losing its cultural attraction; 
magnetism and the tides had captured the scientific imagination, even 
as geodesy was relegated from the realm of high intellect to pragmatic 
fieldwork.93 Instead, the directors and their secretaries in London, and 
the councillors and their secretaries in India, all accepted the need for 
a uniform trigonometrical base to ensure uniformity and consistency 
in the cartographic image of India, so as to ensure a single picture of 
the Company's empire. Ultimately, the Great Trigonometrical Survey 
framed the subcontinent with a network of chains forming great trape- 
zoids which came together at Sironj. Everest did not promote the form 
the Great Trigonometrical Survey was to take, but he and Lord Wil- 
liam Bentinck were instrumental in delining the basic conditions for the 
survey's eventual expansion. 

There remained however a gulf between, on the one hand, the tech- 
nological fix of cartography's epistemological ideal embodied in a sys- 
tematic triangulation and, on the other, the actual needs of the various 
administrations for cartographic information. Bentinck was convinced 
that a "most correct [cartographic] delineation for all purposes, gen- 
eral and particular, civil and military" could be achieved.94 At a concep- 
tual level, this statement indicates the empiricism with which mapmak- 
ing was already imbued in the early nineteenth century, that the map 
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simply shows the structure of the world, no more and no less, regard- 
less of the purposes of survey from which it was derived. At a more 
pragmatic level, it indicates the exemplary influence of the Ordnance 
Survey of Ireland, in which one very large-scale survey could be used 
for detailed cadastral purposes and, after scale reduction, for military 
topographical purposes. (As ever, it is beside the point whether the 
Irish survey actually lived up to its ideal promise.) 

But to undertake such a survey required a permanent survey organi- 
zation, with multiple layers in its administrative hierarchy, and with a 
clear and precise division of labor, all of which required its superinten- 
dent to possess uncontested authority over all aspects of operations, 
from the provision of labor and instruments to the publication of the 
final maps. The directors seemed to have objected to almost all aspects 
of such a comprehensive survey. Any portion of the project would 
simply cost too much, from the engravers and their equipment to the 
training of the huge establishment which would be necessary. Thomas 
Jervis found a lingering concern for the sensitivity of geographic infor- 
mation at scales larger than the quarter-inch scale of the Atlas of India. 
A single survey would run across the established political boundaries 
between the three presidencies and would necessitate new bureaucratic 
procedures. The superintendent would have more power than any staff 
officer of an equivalent level elsewhere in India and that was simply 
unacceptable. 

The result was therefore a number of compromises. The Great Trigo- 
nometrical Survey attained something like an all-India status because, 
paradoxically, its operations were now focused on Bengal. It acquired a 
more formal and rigid hierarchy, which necessarily expanded so that 
the civil assistants became demoted to subassistants. The officers newly 
employed as assistants on the GTS after 1831 were almost entirely 
drawn from the Bengal army, reinforcing its actual provincial charac- 
ter. The Bombay triangulation remained almost completely autono- 
mous. The Madras triangulation was completed and would not be re- 
surveyed; why should it have been, when the whole ideology of the 
trigonometrical surveys proclaimed that they were exact and definitive? 

That is, even as the Great Trigonometrical Survey was quite funda- 
mentally recast, the continued currency of its past work meant that the 
survey's scope was ideologically held to cover all of India. The provin- 
cial governments expanded the cadastral ryotwari surveys regardless 
of other surveys of larger geographical scope. They needed the infor- 
mation to assess and settle the land revenues. The topographic surveys 
continued in the old ad hoc manner, district by district, outside the 
realm of formal policy. The surveyor general's role as the Company's 
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chief cartographic expert and consultant in India did not change in the 
1830s. In this respect, the criticism leveled against Everest for concen- 
trating on the GTS to the near exclusion of the topographc surveys, by 
Henry Prinsep and by modem historians alike, misses the mark. As 
GTS superintendent, Everest pursued the image of a single systematic 
survey of India. As surveyor general, he acted according to the existing 
institutional constraints. Bentinck and Everest, and subsequently Jervis, 
all tried to create a universal survey, but all three failed. 

Bentinck, Everest, and Jervis were in effect victims of their own suc- 
cess. The Company's administrators saw nothing wrong with juxtapos- 
ing a brand-new, dense, state-of-the-art, rigorous survey-say that of 
Nagpur (1823-31)-against James Remell's antiquated and sparse sur- 
veys of the Bengal plains. They could tolerate such a situation because 
they had learned the lesson of the European surveys, and especially the 
Ordnance Survey, that the root of cartographc accuracy was a good 
triangulation. But they had not learned the whole lesson, that a system- 
atic process had to be followed. Instead, they relied on the scientistic 
faith in observation and archival combination which the Enlightenment 
had engendered; they were certain that within the scope of a given dis- 
trict, each survey was correct and presented the world's structure. The 
maps of adjoining districts needed to be fitted into the larger, all-India 
framework, represented by the Atlas of India. That was the task of the 
Great Trigonometrical Survey, to provide an archival structure to which 
all data could be fitted, by which any inaccuracies could be cured, or 
fixed like a dog, to stop them from propagating. The Great Trigonomet- 
rical Survey was thus constituted as the panacea, the cure-all, for British 
images of Indian space. 





The munificence and liberality of the Honorable East 
India Company, in promoting works of science, in the 
extension of useful knowledge, and in the encourage- 
ment of the arts, will remain a lasting monument of 
their fame, and may be read with pleasure and ad- 
miration when the records of conquests, victories, 
and splendid aggrandizement are consigned to utter 
oblivion. 

William Petrie, October 1807 





Scientific Practice: Incorporating 
the Rationality of Empire 

I n the later Enlightenment, mapmahng was deemed to be a science. 
It was rooted in the empirical observation and measurement of 
natural phenomena. It reduced the world's complexity to an or- 

dered mathematical abstraction and did so not through some arbitrary 
classification but in a "rational" manner, according to the world's own 
structure. The rhetoric surrounding maps and mapmaking stressed car- 
tography's scientific character. James Gardner, for example, argued in 
April 1823 that he should replace the recently deceased Aaron Arrow- 
smith as the East India Company's favored commercial cartographer 
because h s  work with the Ordnance Survey in England had made him 
fully conversant with the "scientific principles" of map construction. 
As the British acquired more and more territories in India, the Com- 
pany's directors increasingly ordered that all surveys were to be "scien- 
tific and satisfactory"; they called any surveyed (that is, measured) data 
"scientific" information; and they repeatedly sent orders to India that 
they wanted "scientifically" trained engineers rather than common in- 
fantry officers to conduct the surveys.' 

Of course, some cartographic activities were deemed to be more sci- 
entific than others. In applauding the East India Company's support of 
the sciences, and of "culture" in general, in 1807, William Petrie was 
explicitly referring to William Lambton's general sun7ey of southern In- 
dia.* The technological fix of trigonometrical surveying removed the 
flaws from mapmaking's potential for perfection. With triangulation, 
the archival practices of mapmakmg became even more scientific. Thus, 
Lambton himself distinguished in 1802 between general, scientific sur- 
veys and the "more sublime" work of geodesy; both Colin Mackenzie 
and John Hodgson discerned between "ordinary" surveys and those 
based on triangulation, which they called "~cientific."~ It therefore 
makes sense to interpret the mapping of South Asia in the broader con- 
text of other scientific and intellectual practices pursued by the British 
in their empire. 

Mapmaking's shift between epistemological certainties-from the ar- 
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chival structuring of observations to structured observation-was en- 
abled by the adoption of a new methodology and its associated tech- 
nologies. It would be naive, however, to consider new technologies as 
driving epistemological change. Part Four examines the ideological fac- 
tors that promoted and allowed the shift. In particular, the privileging 
of geodetic surveys points to the significance of scientific practice in the 
British representations not only of their empire, but also of their impe- 
rial Self in opposition to the Indian Other. Following a suggestion by 
Robert Rundstrom,4 I consider those representations as falling into two 
categories: either representations in which meaning (signification) is 
incorporated within the acting out of practices and rituals (this chap- 
ter), or those in which meaning is inscribed in texts, especially maps 
(chapter 10). That is, the ambiguities and conflicts between cartographic 
epistemologies, practices, and institutions are resolved in the realm of 
ideology. 

The Character of British Science in Company India 

The standard approach to European intellectual activities in the colo- 
nies and empires has been structured, with various degrees of soplus- 
tication, around themes of utility, exploitation, and dependence. That 
is, those activities are understood as having been undertaken in sup- 
port of the material requirements of the European powers and as hav- 
ing depended upon the provision of specialized advice and personnel 
by each European metropolis. Historians of science have tended to con- 
strue the relationship between each metropolis (core) and its colonies 
(periphery) rather crudely. They have adopted a simplistic distance- 
decay function: further away from the metropolis, science becomes less 
theoretical, more applied, and of lower quality. This core-periphery 
concept has been enshrined in the two general models-by George 
Basalla and Roy Macleod-of the dissemination of the Western scien- 
tific tradition to areas beyond Europe. Although both models were spe- 
cifically constructed for colonies of white settlement, respectively the 
United States and Australia, they have been applied to British India. 
Both models contain an initial phase of imperial exploration, enumer- 
ation, and classification that is directed by and on behalf of the metro- 
politan scientists, a phase which is especially relevant for the British in 
India. Geography and geographical surveys are clearly important in 
this regard.5 

The themes of utility and exploitation are easily borne out with re- 
spect to the East India Company's support of science. The basis of the 
various histories of British science in India was their utility-if not ut- 
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ter necessity-for the governance and economic exploitation of India." 
The cartographic surveys were clearly part and parcel of the useful sci- 
ences. They provided the fundamental information used by provincial 
and district officials in their daily work. Sir John Miller, the chair of 
the Indian Survey Committee of 1904-5, reflected that throughout the 
nineteenth century there "used to be an idea that a map which was not 
required for some specific purpose must necessarily be a luxury." That 
maps were fundamental tools of rule in either Britain itself or in the 
British Raj cannot be denied. The same applies to the Company's bo- 
tanical, astronomical, and geologcal establishments. 

The botanical gardens at Calcutta were established in 1787 for the 
specific purpose of cultivating teak trees for shpbuilding and with 
the more general, fourfold purpose "of conferring economic benefit to 
the region, increasing [the] resources in food and plant materials, im- 
porting from other parts of the world newer types of plants of economic 
importance and acclimatizing them here, as well as for extending the 
interesting science of natural hstory and particularly b~ tany . "~  Other 
botanical gardens at Bangalore, Madras, and Bombay were all primar- 
ily concerned with the introduction of cash crops into India. When the 
gardens did not prove particularly successful in this respect, they were 
subjected to varying degrees of retrenchment; the Bangalore gardens 
were axed in 1810. Finally, in 1837, the directors objected to the mem- 
bers of the medical corps conducting "agricultural or horticultural ex- 
periments" or enquiring into "matters connected with natural hstory" 
because doing so would not further the "particular question of the 
practicability of cultivating the tea-plant with a view to its manufacture 
as an article of c~rnrnerce."~ 

The Company's support for astronomical observatories, starting with 
the Madras Observatory in 1789, reflected the position that astronomy 
was the "parent and nurse of navigation." Michael Topping, John Gol- 
dingham, and John Warren all engaged in a lengthy series of obsenTa- 
tions at Madras to fix the port's position. Their more immediate duty 
was to correct and to calibrate the delicate marine chronometers and so 
make the determination of longitude at sea all the more accurate; ma- 
jor disasters had occurred because of inaccurate chronometers pving 
incorrect longitudes, as when the frigate Apollo and the 45-ship con- 
voy it escorted were wrecked, or when another convoy was almost 
wrecked in 1802. Only after these basic tasks were fulfilled could the 
astronomers' interests turn to other practical, but more involved, issues 
of determining the coefficients of atmospheric refraction-then a key 
question for improving the accuracy and precision of astronomical ob- 
servations-or of correcting the Nautical Almanac. The argument for 
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the utilitarian necessity of astronomy was rehearsed after 1820 by John 
Curnin, who petitioned for an observatory at Bombay, and by both John 
Hodgson and Valentine Blacker in their requests for an observatory in 
Calcutta to be attached to the surveyor general's office.10 

The Company's official geological investigations were explicitly for 
economic purposes. Apparently wishing to emulate the geological in- 
quiries attached to the Ordnance Survey in England, Lord Hastings 
in 1817 appointed geologsts to the new Great Trigonometrical Survey 
and to William Webb's survey of the recently conquered district of 
Kumaon. Webb ultimately took responsibility for both the geological 
and topographical aspects of the survey; Frederick Dangerfield and 
James Herbert made similarly mixed surveys in other areas of the Him- 
alayas throughout the 1820s. The Company's geological work contin- 
ued in this rather haphazard vein until the appointment in the 1840s of 
D. H. Williams to survey for coal in Bengal; his work ultimately led to 
the foundation in 1851 of the Geological Survey of India." The exploit- 
ative character of these surveys is shown by the instructions given in 
1817 to Alexander Laidlaw, Webb's geologist: he was to "ascertain the 
existence or otherwise of mineral productions applicable to purposes of 
public use or available as a source of revenue, and report on the practi- 
cability of bringing them to account." Significantly, iron and copper 
ores were excluded from the scope of Laidlaw's inquiries because the 
"working of these metals might injuriously affect important articles of 
British import."12 India's economy was to be developed for Britain's 
benefit, not to its detriment. 

More generally, Company officials gathered as much information as 
they could concerning the material state of their territories. The central- 
ized states of Europe had long since recognized the need for informa- 
tion of their provinces upon which to base measures necessary for con- 
trolling the populace and augmenting tax revenues. Tlus concept took 
on a new magnitude with the eighteenth-century development of polit- 
ical economics and fed into the European "era of enthusiasm" for sta- 
tistics in the second quarter of the nineteenth century. In their attempts 
to come to grips with their vast and mysterious territories, the British 
in India preceded the European statistical movement by a couple of 
decades. Thus, in 1805 Thomas Sydenham reported on the reception in 
Europe of Alexander Read's materials on the Baramahal district: "the 
sober political-economists of England were struck dumb at his statisti- 
cal tables of enormous length and Lord Somerville (the President of the 
Board of Agriculture and grand encourager of fat sheep) told me that 
Read was the most tremendous speculator he had ever met with." l 3  
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Even so, the theme of the dependence of colonial science on metro- 
politan guidance is not so evident in British India as it might have been 
in other colonies. There were clear instances when the Company and 
its officials did follow a metropolitan lead. Chapter 8, for example, 
demonstrated how members of the Royal Society prompted the Com- 
pany to sponsor magnetic and tidal research stations; the Company 
also supported the collection of mineral samples for the benefit of the 
Royal Institution and of more general information for the Royal Asiatic 
Society. l4 

It is in this context that we should read the overtly imperialist com- 
ments on the intellectual rape of India. Such comments were numerous, 
from the proclamation by William Roxburgh in 1790, 

"Give me a place to stand on," said the great mathematician [Ar- 
chimedes], "and I will move the whole earth." Give us time, we 
may say, for our investigators, and we will transfer to Europe all 
the sciences, arts, and literature of Asia, 

to the Daniells's anticipation in 1810 of the "guiltless spoliations" to be 
transported from India to Europe (chapter 2), to the exultant thanks in 
1829 of two German botanists upon the receipt of thirty barrels of dried 
plants sent to Europe by Nathaniel Wallich, superintendent of the Cal- 
cutta botanical gardens: 

[We] happily received today the costly treasure we owe to your 
kindness. . . . We are now no simple botanists. We have become as 
rich as Nabobs and vie with them in treasures. And it is you who 
made us so rich and glorious. . . . What a new world you have con- 
quered for science and mankind.'" 

The trope of conquest adopted by the natural historians and orientalists 
is today a dominant theme in the summaries of British science in India 
and has carried over (but without the core-periphery model) into re- 
cent critiques of orientalism and classicism by Edward Said and Martin 
Bernal. These authors themselves use geography as a metaphor for the 
scientific and objective attitudes affected by the orientalists and classi- 
cists: even as Europeans appropriated the territory of the Orient and of 
ancient Greece, so too were their culture and history appropriated.16 

That this is too easy and simple an interpretation for the Company's 
support of science is indicated by the manner in which the majority of 
data collected in India were not shipped back to Europe in a raw form. 
The primary process of classifying and ordering India was undertaken 
in India, whether that process took the form of map compilation or of 
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fitting botanical specimens into Linnzan categories. And that classifi- 
cation was undertaken for the Company's purposes in India and not for 
the needs of metropolitan science. 

The lack of dependence is evinced in part by the manner in which 
the trigonometrical surveys were received in London. Before 1818, the 
only reference to William Lambton's work was William Playfair's 1813 
review of Lambton's articles in the Asiatic Researches; it was not until 
Lambton was elected to the Acadkmie des sciences in 1817 that he was 
elected as a fellow of the Royal Society (1818). Thereafter, Lambton's 
work was held in high esteem by the metropolitan scientists: Thomas 
Colby of the Ordnance Survey thought that Lambton's Great Arc was 
one of the two "best adapted by situation and extent to afford an accu- 
rate result" for the earth's size and so used it in h s  calculations; George 
Airy thought it "the best [arc] that has ever been surveyed." l7 But the 
metropolitan scientists did not dictate to the East India Company how 
the geodetic surveys ought to be prosecuted. When George Everest was 
in London between 1826 and 1830, he was elected to the Royal Society 
and he attended the work of the Ordnance Survey in Ireland; even then, 
no one in Britain told him how to do his work. Ultimately, Everest's 
anger at Thomas Jervis's plans for a Survey of India and the associ- 
ated petition by the London scientific societies stemmed from the im- 
plication that the science undertaken in hdia  was somehow inherently 
inferior to that undertaken in London and therefore needed to be super- 
vised by the Royal Society (see chapter 8). In general, the various Com- 
pany officials who undertook orientalist activities, whether of South 
Asian culture or environment, were only marginally governed by the 
wishes of metropolitan science. 

Moreover, the scientific work undertaken in India was not necessar- 
ily of a lower quality than that in Europe. The perspective that map- 
making and the gathering of data are simply technical handmaidens of 
creative scientific inquiry developed only in the middle of the nine- 
teenth century. While the cause of this development was apparently the 
professionalization and increasing disciplinary specialization of the sci- 
ences, it also owed much to an increasing globalization of the concerns 
of natural science. Geologists and geophysicists sought to leave behind 
the local and particularistic studies of natural history in a drive for 
global comprehension of physical phenomena. Global studies of the 
tides, of gravitational and magnetic variation, and rock strata required 
observations throughout the empires, observations which, of necessity, 
had to be reduced in a central location, namely, the metropolis.'"e 
degree to which the globalization of the natural sciences was engen- 
dered, rather than simply enabled, by Europe's imperial and commer- 
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cial power is still a matter of debate. Certainly, however, that globaliza- 
tion has had a distorting effect on contemporary perceptions of the 
character of imperial science before, say, 1840. 

David Miller's study of the Royal Society-the archetypal metropoli- 
tan scientific society-has the persistent theme that, during the early 
nineteenth century, British science was no different in London than in 
the provinces or colonies. The British were indeed exploring and enu- 
merating the Indian subcontinent, but like other Europeans they were 
still exploring their own natural environment and they were still en- 
gaged in ordering and classifying its geology, flora, and fauna. The 
scientists in the European empires were not peripheral to metropolitan 
society. Or, rather, the core-periphery model should not be construed 
so simply as it has been by historians of imperial science." 

A further problem with the application of the utilitarian and depen- 
dent themes of imperial science to British India is that the Company's 
officials supported scientific activities that were neither strictly ap- 
plied nor directly applicable to an immediate goal. The Madras council 
was pleased to sponsor and publish the theoretical work Goldingham 
undertook in the Madras observatory (see chapter 5). In London, the 
directors routinely set aside money, to the tune of £2,000 per year be- 
tween 1841 and 1843, to subsidize publications on all aspects of cul- 
ture, society, history, and environment of the subcontinent. Indeed, the 
Court was in this respect such an easy touch that the cartographic firm 
of J. and A. Walker (no connection to John Walker of the Atlas of India) 
requested the Court's patronage of a map of the United States and Can- 
ada, although the directors refused because the map was obviously ir- 
relevant to their interestsz0 

The Company's support of geodesy and the trigonometrical surveys 
is the most obvious case in point. Those surveys do not fit the image of 
strictly utilitarian science. The Great Trigonometrical Survey was prose- 
cuted by "scientific servicemen" who, in Britain, were held to epitomize 
the pursuit of Baconian science; they worked for a complex mercantile/ 
territorial, European/Indian hybrid state for which the profit motive 
was still the prime mover. But at the fundamental level of the pragmatic 
need for dormation for the administration of India, neither geodesy 
nor a general triangulation of India was necessary. As Henry Prinsep 
argued in the later 1830s' Rennell's eighteenth-century style of astro- 
nomically controlled route surveys would suffice for general purposes. 
That recognition lay behind several attempts throughout the early nine- 
teenth century to restrict or even to end the trigonometrical surveys, all 
of which failed. Sir George Barlow, whose penny-pinching prompted 
the Madras officers to mutiny, seriously threatened Lambton's work 
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from 1807 through 1809; a year or so later, Barlow nonetheless allowed 
Lambton to expand his operations northward into the territories of the 
Nizam of Hyderabad. Again, the directors saw no reason in the later 
1830s for the nicety with which Everest was pursuing the Bengal trian- 
gulation, yet they too ultimately changed their minds and approved the 
north-east longitudinal series. Why was the Great Trigonometrical Sur- 
vey prosecuted with fervor when other scientific and more immediately 
necessary activities (such as the detailed topographic surveys) were cut 
back in the name of economy? 

The various negotiations within and between the Company's differ- 
ent administrations have been described in the three previous chapters. 
Those negotiations signified the stresses imposed upon an established 
bureaucracy by a new technology. New technologies require new prac- 
tices, new skills and knowledge bases, and they require new staff to be 
organized along new institutional lines. At this level, the British sur- 
veys in India and the gradual acceptance of the Great Trigonometrical 
Survey constitute an example of the social construction of scientific 
practices. The form achieved by the surveys was the form allowed by 
the institutional constraints outlined in Part Two: the Company's fi- 
nances; its patronage structures and its treatment of individuals with 
specialized, expert knowledge; steadily rising cartographic literacy; its 
chronic lack of skilled personnel; internal rivalries within and between 
the three armies; and the fragmented administrative structure of the 
three Indian governments and their overseers in London. If nothing 
else, t h s  study demonstrates the manner in which the technologies 
wielded by the large, nineteenth-century systematic surveys were de- 
fined by their parent institutions. 

Such an argument nonetheless assumes that the surveys constituted 
a neutral technology. Yet at its most fundamental level, cartography is 
rooted in cultural conceptions of space and in the politics of manipu- 
lating spatial representations. In this respect it is no different from 
any other form of knowledge representation, such as "science," "orien- 
talism," "art," etc. The preceding chapters detail numerous occasions 
when the senior officers and politicians of the East India Company re- 
sorted to a superficially simple argument, although none can match 
William Petrie's effusive purple prose in the epigraph to this Part. The 
supporters and advocates of the geodetic triangulations argued that 
the surveys constituted science and should therefore be supported by 
the Company as a matter of course. A sufficient number of the Com- 
pany's directors, secretariat, governors, councillors, and other bureau- 
crats agreed with this fundamental premise. Put simply, it behoved any 
government to patronize science and so promote progress. That is, the 
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practice of science possessed significance for the British beyond simple 
utility. 

Scientific Practice and British Self-Definition 

The attitude that the Company should support science as a matter of 
course derived from the contemporary assumption that science was an 
intellectual activity and was accordingly the preserve of the gentility 
and nobility, of men who had both the leisure and the wherewithal to 
pursue an unremunerative avocation. Indeed, geodesy, and mathemati- 
cal cosmography more broadly construed, subtly reinforced the New- 
tonian worldview of the later Enlightenment elites. One of the corollar- 
ies to Newton's theory of gravity, the theory which underpinned the 
later Enlightenment's faith in lawful and ordered Nature, was that the 
earth was flattened at the poles. George Airy, later astronomer royal, 
wrote in 1830 that geodetic measurements continued to be necessary to 
refine further knowledge of the earth's shape and gravity and so rein- 
force Newtonian physics. Geodetic surveys were thus fundamental to 
the reaffirmation of the worldview of the Enlightenment intellectual 
elite. By reasoning from mechanical principles, the geodesists reduced 
the world to mathematical equations, to numerical and geometrical ab- 
stractions adhering to the Enlightenment's esprit gkometriquen21 The act 
of measuring an arc of meridian was, in and of itself, a statement by 
members of the elite of their place within a system of universal order 
and socially constructed space. In this respect, the surveys constitute 
the Enlightenment's equivalent of cosmological mapping. 

A recent discussion of medieval, Christian mappamundi applies 
equally well to geodetic surveys like the Great Trigonometrical Sur- 
vey. Those cosmological maps were "emanations of the power of a cleri- 
cal elite. They [were] . . . representations of a conception of universal 
order and of a socially constructed worldview, albeit one not requiring 
the practical terrestrial mapping demanded by an administration, or 
needed for commerce, or useful in building and maintaining empires." " 
The Enlightenment religion was that of reason and rationality; the 
clergy comprised the educated intellectuals; as geodesy, the surveys 
had no direct, practical relevance to the administration of European 
states or India. The under tahg of a geodetic survey symbolized Edu- 
cated Man's place within h s  universe of system and order. (And it 
was, of course, a universe constructed in masculine terms.) Nor is it 
coincidence that the practice of geodesy necessitates the combination of 
terrestrial and celestial phenomena, a combination that is essentially the 
same as the cosmographcal interweaving of secular (earthly) and di- 
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vine (nonearthly) phenomena. When the Company's directors, admin- 
istrators, and bureaucrats supported the work of Lambton and Everest, 
they reaffirmed their superior place in their own society and in their 
empire. 

Science was a class-bound activity. Intellectual circles in London 
were dominated before 1830 by what Miller has called the Learned Em- 
pire: the wealthy gentlemen, the doctors, and the clergymen who prac- 
ticed a natural history composed of equal parts of philosophy and the- 
ology. Educated men examined all sorts of flora, fauna, and geological 
strata in an effort to understand God's Creation. Their concept of sci- 
entific research was closely bound to a social ideology that constructed 
the gentleman as an amateur; their science constituted another charac- 
teristic to distinguish gentlemen from the lesser social orders; their sci- 
ence was a genteel science unfragmented by division into disciplines, a 
science which merged almost imperceptibly with the study of the clas- 
sics and with antiquarianism. 

Set beside the Learned Empire was a heterogenous collection of in- 
dividuals who expressed an interest in applied, mathematical, Baconian 
science. These men were behind the growing subdivision of science into 
its various disciplines and the associated establishment of specialized 
societies: the Royal Institution (founded 1799); the Geological Society 
(1807); and the Royal Astronomical (1820), Zoological (1828), and Geo- 
graphical (1830) societies. They were spread across the whole spectrum 
of society, finance, and power. Some were independently wealthy men, 
but the great majority of such scientists depended on the various forms 
of patronage controlled by the British government and, to a lesser de- 
gree, the East India and other mercantile companies. In particular, they 
included the "scientific servicemen" of the army and navy who under- 
took much of the fieldwork of British science.23 

This principal division of metropolitan scientists was by no means 
exclusive and rigid. Both groups were dominated by social hierarchies. 
The generally accepted equation was that science was a genteel avoca- 
tion; if one pursued science at a sufficiently advanced level, one might 
be considered to be a gentleman. As discussed in chapter 4, access first 
to the necessary education and then to opportunities for practicing 
science was controlled by the prevalent systems of patronage. The de- 
bates surrounding the formation of the specialized metropolitan and 
the many provincial scientific societies, and the debates within the 
Royal Society after 1815, reflect the increase of wealth in Britain, pro- 
duced by the agricultural and industrial "revolutions" of the eigh- 
teenth century, and the resultant realignment of the British state, in- 
cluding the expansion of its patronage systems. That state nonetheless 
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remained rooted in a class system. The undertaking of any scientific 
inquiry was as intimately a class position as the aesthetic appreciation 
of landscape (see chapter 2).24 

The only significant difference between the intellectual communities 
in Britain and British India in the early nineteenth century was that of 
their size. In all other respects, they remained quite similar. Even before 
the institution of formal systems for their education, the Company's of- 
ficials had come from mercantile, lesser-gentry, or bourgeois commu- 
nities, all of which stressed education as a certain route to social and 
economic advancement. Lord Wellesley founded the College of Fort 
William in 1800 to educate the youths who were sent out to Bengal as 
"~r i ters .~ '  The curriculum was that of a genteel education modlfied by 
the addition of Mughal history, the Indian vernaculars, and the classical 
languages of Sanskrit, Arabic, and Persian. The college did not pay 
much attention to science: its single science teacher, James Dinwiddie, 
returned to England in 1806; nor could Wellesley lure James Rennell 
back to Calcutta to teach ge~graphy.~' Other candidates for the Com- 
pany's civil positions passed through the seminary at Haileybury, 
founded in 1806, whch taught the rudiments of mathematics and some 
science and political economy (instructed by Thornas Malthus) in ad- 
dition to the traditional curricula. Most of the Company's mathematical 
talent was drawn from the engneer and artillery officers who passed 
through the Company's military seminary at Addiscornbe, founded in 
1809, and, after 1796, the Royal Military Academy at Woolwich and the 
engineering institution at Chatham. Doctors for the medical corps often 
came from the medical schools of Scotland and, consequently, reflected 
the natural history traditions of the Scottish Enlightenment. (However, 
the largest professional grouping of the British in India, the infantry 
and cavalry officers, much like their European colleagues, remained re- 
markably uninterested in intellectual concerns.) The result was a large 
number of individuals throughout British India who devoted substan- 
tial portions of their free time to intellectual inquiry but who were 
nonetheless far fewer in absolute terms than the equivalent intellectual 
communities in Britain. 

The British were moved to the same broad range of intellectual un- 
dertakings in India as they were in Europe. In a manner reflecting the 
disciplinary concerns of present-day South Asianists, modem histori- 
ography has tended to emphasize the linguistic and historical aspects 
of British "orientalism," especially of the Asiatic Society of Bengal, and 
has therefore tended to ignore the manner in which the orientalists pur- 
sued a broader conception of knowledge, which included natural phi- 
losophy and natural history. The twenty volumes of the Asiatic Socie- 
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ty's first journal, Asiatic Researches (1788- 1839), contained 219 articles in 
the sciences, compared with only 148 in the humanities. The polymath 
James Prinsep wrote on Indian history, ethnography, geology, chernis- 
try, physics, astronomy, and statistics; Anthony Troyer was secretary to 
the Calcutta Sanskrit College during his second period in India (1828- 
35) and published several translations; the second botanist and medical 
officer on Mackenzie's survey of Mysore, John Leyden, was a noted his- 
torian and linguist from the Scottish medical schools and from the Fort 
William College. The "gentlemanly cult" of knowledge extended to as- 
tronomy as 

The various travelers, officials, and surveyors who applied a geo- 
graphical gaze to the Indian territories functioned in accordance with 
the established cultural norms of scientific field practice. They collected, 
they measured, they observed, and they classified and described. Sur- 
veyors and engineers drew the landscapes they mapped and modified. 
Geologists also studied living phenomena; Henry Voysey expressed an 
intention to compile a "Fauna Hyderabadiana," listing all of the quad- 
rupeds, birds, reptiles, and insects he found in the Nizam's Dominions. 
Conversely, Francis Buchanan, the botanist and "greatest of the Anglo- 
Indian topographers," also left extensive geological collections. The 
British educated elite in India did not-could not-hold themselves to 
just one intellectual task each.*' 

The Social and Racial Hierarchy 
of Scientific Practitioners 

For this study, the most significant characteristic of the British intellec- 
tual community in India was that it was as hierarchically structured as 
the British system. A central, "metropolitan" institution was founded 
in Calcutta in 1784, in the form of the Asiatic Society of Bengal.28 Al- 
though it was dominated by the Calcutta community, the largest Brit- 
ish community in India, the society did have members throughout In- 
dia and was subsequently imitated in a number of provincial literary 
and scientific societies in Madras and Bombay. The orientalists, with 
their natural theological and antiquarian interests, represent a small 
"Learned Empire" transplanted to India. This was offset in the eigh- 
teenth century by a number of "mathematical practitioners" (notably 
James Dinwiddie, Reuben Burrow, Michael Topping, and John Gol- 
dingham) who, just like their counterparts in London, taught private 
pupils and took numerous positions in order to make a decent salary. 
They thus constituted a lesser social level.29 

The position of the civilian practitioners declined further with the 
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increase after 1800 of the ranks of the Company's "scientific service- 
men." This group of mathematically competent officers was always 
smaller than that of the orientalists; their small numbers meant that by 
necessity the scientific servicemen had to look back to Europe for pro- 
fessional colleagues; they saw themselves as the intellectual equiva- 
lents of the scientific circles in London, from whom they were sepa- 
rated only by the six-month sea v ~ y a g e . ~  Several became fellows of the 
Royal Society and other London societies. They knew European publi- 
cations; William Lambton, for example, had access to the Royal Soci- 
ety's Philosophical Transactions in both North America and India. They 
also published some of their work in Europe, usually at the Company's 
expense. 

With social rank defined by their military rank, and further aug- 
mented by the membership of some of their number in European sci- 
entific societies, the scientific servicemen formed their own hierarchy, 
which tied social status to expertise and experience. In describing the 
type of individual he thought would do well in the astronomical obser- 
vatories in India, Everest, for example, distinguished between "first- 
rate mathematicians" and simple technicians as much by their social as 
by their intellectual pretensions: 

The astronomers must not be fine gentlemen nor need they be first 
rate mathematicians because the object of such observatories being 
principally to record facts and observations, a good methodical sys- 
tem, abundance of perseverance and habitual integrity are most 
likely to advance it; not that I mean to undervalue either literary or 
scientific or social qualities but when Mr. Goldingham speaks of 
establishing the place of the Astronomer in Society, I deduce that 
his arguments are directed against a very different sort of person to 
what I have in my mind's eye. 

To admit the astronomer to the levee of the Governor General on 
occasions of ceremony is all that could in reason I think be asked, 
his place in society after this, he must make for himself, but the sort 
of person whom I should recommend would not be one for whom 
balls and fetes would hold out much gratification, and we all know 
that these are the only [social] occasions and that the ladies are the 
sole sticklers for such questions of precedence." 

That is, Everest was more than willing to accept the place in polite so- 
ciety of a good scientist, no matter how low-born (assuming, I suppose, 
that they behaved themselves properly), but the more tedious jobs re- 
quired individuals of lesser sensibilities and education. 

At the base of the socio-intellectual hierarchy were the semiskilled 
technicians and laborers. Ln early nineteenth-century India, the genteel 
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British made little distinction between the Indian masses and the lower 
classes of European in India, particularly the soldiers of the Companyrs 
"European" and Crown regiments. The agricultural peasantry and bur- 
geoning industrial proletariat in Britain were as foreign to the social 
and educated elites in Britain as most Indians were to the Company's 
covenanted servants in India. There is little difference between the com- 
plaints of Richard Wilcox that the Assamese were removing h s  survey 
markers from either side of the Brahrnaputra River "from jealousy, cu- 
pidity, or wantonness" and Everest's complaint that he and the astrono- 
mer royal, John Pond, were unable to measure a test base with Colby's 
new compensation bars because every night "the idle people at Green- 
wich Fair pulled up the . . . marking stones." Nor were Everest's com- 
plaints about the poor character of Bengalis with respect to Tamils fun- 
damentally different from his recognition that a staff of Indians would 
be of greater help in the measurement of the Calcutta baseline than a 
detachment of European soldiers who might not "be relied on for so- 
briety during so long a period as three months." And at least one sur- 
veyor noted that if Indians were to be used as surveyors, then it would 
be best not to use any drawn from the elite colleges, as those would 
certainly have ideas well above the station of the "plodding" surveyor.32 

British attitudes toward Indian culture in the early nineteenth cen- 
tury had yet to ossify into the institutional racism that prevailed after 
1857, yet it is quite clear that British classism and elitism had become 
grounded in racial differences by the early nineteenth cen t~ ry .~Ton-  
sider the Madras orphanage from which the first assistant surveyors 
were drawn. Most of the orphans and other state wards were like Wil- 
liam Scott, the son of a private from a Crown regiment (HM 52nd Foot) 
who had left his mistress and illegitimate child behind on returning to 
England. Benjamin Swain Ward was the exception that proves the rule. 
He was the son of a lieutenant-colonel who had left no provision for 
his family after his death. Ward accordingly ended up in the orphan- 
age. He was apprenticed to the revenue survey school, after which he 
sought an appointment as an infantry officer. In support of his appli- 
cation, he submitted statements by Colin Mackenzie and the acting resi- 
dent at Mysore, both of which featured the prominent statement: "from 
the appearance of Mr. Ward there can be no doubt of his being the off- 
spring of European parents." Ward was racially fit to be assumed to be 
legitimate, to be an officer and a gentleman, to be a scientific service- 
man, and not to be a lowly cartographic l a b ~ r e r . ~  

There was a general feeling among the British that Indians did not 
have the strength of character necessary for surveying. As William Ben- 



Incorporating the Rationality of Empire 307 

tinck commented in 1804 on the progress of the district surveys in the 
Madras presidency: 

How great would the advantage have been in forming either the 
annual or permanent settlement of our revenue, if the districts had 
been laid down by men of science, precluding the necessity of trust- 
ing to the surveys of natives, equally liable to error from want of 
honesty and from want of knowledge.3s 

When on tour in the Upper Provinces as governor general, Bentinck 
damned Indians with faint praise when he noted that "land measuring 
is almost universally understood among natives here, but it is indeed 
so simple a process that were they ignorant of it, nothing could be 
more easily taught them."% Similarly, Robert Shortrede recorded that 
whereas Marathas were unable to use theodolites, they could nonethe- 
less use chains in much the same manner as their compatriots in the 
northern plains used wooden rods-that is, badly-and thereby create 
a major source of error. Along with other revenue surveyors, Shortrede 
argued that any and all field measurements by Indians had to be cor- 
rected to "scientific" surveys based on "European principles." 37 

The British surveys in India accordingly established a herarchy of 
labor and responsibility based on race. Its first official expression was 
in 1816, when the Madras government described the ryotwari system 
of revenue settlement to the Bengal government.je At the top of the 
hierarchy were the Company's covenanted officials, who were granted 
sole authority for managing any agency within the government. The 
middle level of the hierarchy was composed of Eurasians; they could 
take on responsibility for mundane operations, but they were denied a 
greater role because of their social inadequacy. For example, Macken- 
zie, who was otherwise a great supporter of the use of Eurasians for 
detailed surveying, thought it improper for them to be used on the 
Great Trigonometrical Survey. He instead wanted a proper "scale in all 
duties, scientific as well as political." Conversely, even though Joseph 
Olliver was in charge of the GTS during Everest's absence from 1825 
through 1830, Bentinck held that it would be illegal to appoint lum to 
a covenanted position because he was Eurasian. Thomas Munro, who 
was a prominent advocate of "native agency," could not see fit to en- 
trust pendulum experiments at the equator to civil  assistant^.^^ 

Nonetheless, for most of the early nineteenth century, the detailed 
work of the topographic and the lesser trigonometrical surveys was 
delegated to Eurasians. The senior surveyors and administrators wel- 
comed their employment because they were cheaper than using mili- 
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tary officers for the same repetitive and mechanical tasks, they had 
fewer expectations, they considered India to be their home, they were 
familiar with the vernaculars from infancy, and they could stand up to 
the debilitating effects of the climate. Perhaps most important was the 
British assumption that the Eurasians at least had the potential for im- 
provement through a European-style education. 

At the bottom of the herarchy were the Indians themselves. They 
were largely employed as laborers, guards, and bearers. It was not until 
the 1820s that some Indians began to be employed in those positions 
which had hitherto been the preserve of Eurasians. Their acceptance 
accelerated with Bentinck's reforms in the 1830s, although Everest's 
proposals for a permanent "native establishment" were rejected so that 
the positions of subassistants on the Great Trigonometrical Survey con- 
tinued to be filled by Eu ra~ i ans .~~  Everest did, however, begin to em- 
ploy mathematically educated Indians as computers for the survey, 
much as Goldingham had employed them in the Madras Observatory 
(see chapter 5). 

This hierarchical division of labor by race, which ultimately became 
the standard for all of the British scientific and professional institutions 
in India, ostensibly began as a means to overcome the shortage of Brit- 
ish personnel.41 The British effectively reconstructed their own social 
division of scientific endeavor-the educated gentleman and philoso- 
pher, the slulled craftsman and technician, the unskilled peasant and 
laborer-with Eurasians and Indians. As an imposition on Indian so- 
cial systems, it was necessarily simplistic. By privileging their pursuit 
of science, and of knowledge generally, the British in India consciously 
declared themselves to constitute a genteel and bourgeois society; that 
self-definition required the exclusion of lower-class Europeans and es- 
pecially the common soldiers.42 At the same time, it required the exclu- 
sion of the educated Indian, an exclusion enabled by the general low 
esteem in which Indian learning, and specifically Indian geographical 
conceptions, were held. 

The institutional dominance of this racial hierarchy of intellectual la- 
bor is perhaps best illustrated by the manner in which historians have 
devoted much attention to the surveys of central Asia by Indian "pan- 
dits" in the later nineteenth century. These surveys were remarkable. 
Denied access for political reasons, the British dispatched numerous In- 
dians into Tibet and China dressed as Buddhist pilgrims. Some of the 
pandits walked over thousands of miles in the course of their travels, 
counting their paces with prayer beads; their prayer wheels enclosed 
compasses. Even so, these surveys constitute a relatively minor episode 
in the larger scheme of the British mapping of South Asia. The pandits 
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were the last in a long line of Indians employed by the British since the 
middle of the eighteenth century to survey regions into which British 
surveyors themselves could not go; the technologies they employed, 
and the quality of the information they gathered, were also of the eigh- 
teenth century. 

The pandits' surveys were publicized by one of the most popular de- 
scriptions of the British raj: Rudyard Kipling's Kim (1901). The intrinsic 
romance of the surveys also accounts for much of their popularity. The 
most important reason for the historiographic privileging of the pan- 
dits is that throughout the period of British hegemony in India, the 
pandits were the only Indians ever to be fully accredited by the British 
as autonomous field surveyors in their own right. Their exploits were 
formally recorded in the Survey of India's annual reports; Kishen Singh 
received the gold medal of the Royal Geographcal Society. Together 
with the mathematicians who computed the results of the trigonomet- 
rical surveys for Everest and Waugh, they have been given a promi- 
nent place in the new official survey histories because of the manner in 
which they promote the presence of Indians in survey activities well 
before Indians achieved a comparable status in the mapping of India 
itself. The pandits are thus essential to the self-image of the modem, 
independent Survey of India.43 

Converting Indians to European 
Conceptions of Space 

Underlying the low opinion held by Europeans of the Indians' worth as 
surveyors were some basic assumptions about the inability of Indians 
to conceive of space and distance in European terms. The fault lay not 
with the Indians per se but with their education. John Hodgson, for ex- 
ample, took the European standards of length as being perfectly natural 
and so criticized the Indians for the variable length of their customary 
units, notably the coss. His assumption was that the use of an indefmite 
and imprecise measure indicated an indefinite and imprecise concep- 
tion of space. In this, he conveniently forgot that the standards of length 
in western Europe were all of recent de f i r~ t ion .~  

Of course, the British had always made maps with substantial 
amounts of geographical information derived from Indians for those 
areas to which they themselves could not get access. But the British did 
not necessarily trust that information. No matter how well it was cor- 
roborated and compared within the map's archival framework, &or- 
mation from Indian sources was always discarded as soon as possible. 
Charles Reynolds, for example, was praised for his exhaustive work in 
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producing his huge 1809 map of India; the map itself was hung in a 
committee room in East India House. A decade later, John Hodgson 
compared the map against Lambton's triangulation, at least for the 
areas common to both, and decided that Indian sources were not as 
good as actually surveyed material. This, in turn, extended to a state- 
ment by James Salmond that "from having been constructed . . . prin- 
cipally on Native information, [Reynolds's map] abounds in errors, 
which render it unfit for publication, and of little or no utility as a ref- 
erence." Lord William Bentinck later repeated Salmond's judgment.45 

Two comments in the early 1830s indicate that at least some British 
officials remained unconvinced that Indians could understand the con- 
cepts of European-style surveying. Charles Metcalfe, when a member 
of the Calcutta council in 1830, thought that the rulers of Sind and the 
Punjab would not "comprehend" the proposed survey of the Indus. Be- 
tween 1821 and 1831, at the insistence of the raja, two Company officers 
made a survey of Nagpur. When it was completed, there remained the 
question of what to do with the their instruments; because they had 
been paid for by the raja, the Court directed in 1832 that they should be 
returned to him. This decision was made only according to the princi- 
ples of property. The Court did not think that the instruments would 
ever be used again because they "can be of no use to a native adrninis- 
t r a t i ~ n . " ~ ~  The British saw themselves as proponents of a system of pre- 
cise and accurate surveys that had no relevance to either Indian geo- 
graphcal knowledge or the Indian polities. 

British attitudes toward Indian conceptions of space were intimately 
related to questions of religious belief. The British in general reviled the 
Hindus for their mysticism, which was held to be the fount of the Indi- 
ans' imprecise and fundamentally erroneous views of the cosmos and 
the world. Indeed, orientalists have held that the development of ge- 
ometry in ancient India was related not to land measurement, as it 
seems to have been in other ancient civilizations, but to the need for 
designing and laying out alters.47 The religious views of the Indians 
were held to encourage despotic political systems. To the general scorn, 
the British evangelicals added their contempt for Indian depravation 
and idolatry. European culture, in contrast, was lauded as rational, 
liberal, precise, and proper.4R British culture of the period implicitly 
grouped the liberal state, Christianity, and rational science in a trinity 
of bourgeois ideology. In h s  history of astronomy, for example, Adam 
Smith reasoned that 

The reverence and gratitude, with which some of the appearances 
of nature inspire [the savage], convince him that they are the proper 
objects of reverence and gratitude, and therefore proceed from some 
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intelligent beings. . . . Hence the origin of Polytheism, and of that 
vulgar superstition which ascribes all the irregular events of nature 
to the favor or displeasure of intelligent, though invisible beings, to 
gods, daemons, witches, genii, fairies. 

Smith continued that the establishment of "order and security" through 
the rule of "law" will allow the "savage" to indulge his sense of curios- 
ity and inquisitiveness, so that he will be "more desirous to know what 
is the chain which links" together nature's "seemingly disjointed phe- 
nomena." That single, unifying chain was the singular Judeo-Christian 
divini ty.49 

If a society did not adhere to one aspect of this trinity, it could not 
adhere to the others. Indian society was thus by definition despotic, 
heathen, and irrational. Conversely, if a society could be made to ad- 
here to one aspect, then it would open itself to the others. Beginning in 
the 1820s, British surveyors therefore began to advocate the training of 
Indians in surveying and astronomy as one contribution to the British 
"civilizing" mission in India. At one level, championed by Everest, the 
stereotypical character traits of Eurasians and Indians-their venality, 
laziness, unresponsiveness, irresponsibility, and untrustwortluness- 
would be overturned if only they were brought up with a European 
rather than an Indian education." More fundamentally, the mechanistic 
conception of vision required all humans, whether European or Indian, 
to see in the same manner. The manifest intellectual difference between 
the British and the Indians, or for that matter between social classes, 
must therefore have derived from differences in the respective faculties 
of reason. It was reason which the British held to guide sight in the 
empirical observation of the world, the basic operation in the construc- 
tion of scientific knowledge. If the Indians could not conceive of the 
world in a rational manner, the fault must lie with their misguided 
education and religion. Education, and particularly education in geo- 
graphical phenomena, was thus a central component in the British ef- 
forts to correct Indian culture along European lines. 

The conversion of Indians to rational, European thought was thus 
an outgrowth of what has been described as the "Enlightenment proj- 
ect." While authors like Max Horkheimer and Theodor Adomo are too 
monolithic in their analysis of this project, there can be no doubt that 
the most actively pursued goal of Enlightenment intellectuals was the 
replacement of myth with reason: "the program of the Enlightenment 
was the disenchantment of the world; the dissolution of myths; and the 
substitution of knowledge for fancy."51 Only by freeing the mind from 
the fetters of unreasoning belief can an individual or society progress. 
The Enlightenment rejection of "myth" did not represent a complete 
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rejection of faith and religion. The deism and natural theology-plus 
the continuing religious conservativism-of the eighteenth century led 
to the evangelical revival of the early 1800s. Thus, the majority of opin- 
ions concerning the need for disciplining and reforming mystical Indi- 
ans might have been expressed by evangelicals, but there were numer- 
ous commentators who embody the less ardent Christianity of the 1700s. 

George Everest, who was certainly no evangelical, was generally de- 
rogatory with respect to the mystical perceptions of Indian villagers. 
His 1830 account of the Great Arc includes several examples: the "na- 
tives of India, whose minds are uninformed and bowed down under 
the incubus of superstition . . . "; ". . . a circumstance whch the wild 
imaginations of my native followers attributed, as usual, to magic"; 
". . . the mountains to the north were rumored far to surpass in un- 
healthiness of climate and to be invested by a far more malignant race 
of deo (evil spirits) . . . "; he was himself "the only victim of ill health, 
offered up to appease the vengeance of the deo of the jungle for his vio- 
lated rights." In the face of such perceptions of Indian mysticism, Ever- 
est was convinced that the teaching of surveying to Bengalis "would be 
fraught with more real utility than all the metaphysical lore taught at 
the Hindu College." 52 

In general, the evangelicals took the process one step further and en- 
visioned the active conversion of Indians to Christianity. The subtext to 
all of Thomas Jervis's work, and those comments written in his support 
by John Cam Hobhouse at the Board of Control, was the hope that once 
the mysticism and irrationality of the Indians was swept away by in- 
controvertible proof that Hindu geographical and other physical con- 
ceptions were wrong, then those Indians would be open to conversion. 

Early in the 1820s, the Bombay government had established an Engi- 
neering Institution, on much the same lines as the old survey school at 
Madras, to provide the revenue and engineer departments with trained 
surveyors drawn both from Eurasians and full-blooded Indians. In an 
1826 report on the institution, the chief engineer wrote that, with re- 
spect to providing an education in astronomy for its students, 

there is probably no knowledge so likely to impress on their minds 
pure and reasonable notions of religion. In prosecuting this study 
and in contemplating the structure of the universe and the conse- 
quence resulting from it, they can scarcely fail of relieving them- 
selves from a load of prejudice and superstition. They will thus 
gradually, in proportion as this knowledge is spread (it is reason- 
able to believe) become better men and better subjects, and less 
likely ever to be made the tools of any ambitious man or fanatic. 
The more intelligence exists in a nation, provided the Government 
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is a liberal one, the less desire there is for a change and whilst soci- 
ety is increasing in wealth and knowledge, they are pleased with 
themselves, contented and happy. The advantages, therefore, that 
may reasonably be expected to arise from the Institution, as a 
branch of education, are great, whether viewed as a question of 
finance or of policy. 

To this end, the institution's instructor, George Jervis (Thomas's elder 
brother) had already begun translating English texts into the vernac- 
~ l a r . ~ ~  

Thomas Jervis and other evangelicals were more extreme in their 
views than officials like Everest and regarded an education in survey- 
ing (and in Western science more generally) as being conducive "in a 
singular manner to the easy and unexceptionable introduction of useful 
science, and industrious habits where they are most wanted: amongst 
the Natives of India," and as being "the least exceptionable of all the 
methods of introducing to the notice of the people of India generally 
the advantages of a good education, and habits of order, regularity, 
industry and moral rectitude." Jervis also called Colby's system for 
the Ordnance Survey in Ireland-the same system which he hoped 
to introduce into India-"a sort of Fellenberg School on the grandest 
scale. . . . Promptitude, regularity, and cheerfulness are the essentials of 
such [a] system, and here their effects are displayed in every individual 
of the establishment as in the parts of a steam e n p e . "  Philipp Emanuel 
von Fellenberg (1771 -1844) was a Swiss educator whose educational 
system was intended to elevate lower orders of society and weld them 
more closely with the higher orders. Agreeing with Jervis, the members 
of the Board of Control felt that such a system would constitute "a great 
moral engine" for the improvement of India.% 

The entire body of such opinions are closely integrated with the gen- 
eral debate during the first four decades of the nineteenth century over 
the role of education in the Company's India. The older tradition estab- 
lished by the first governor general, Warren Hastings, advocated that 
the Company's officials should adapt to Indian traditions and culture. 
This had been overturned as the British acquired political hegemony 
in India, so that Indians were expected to adapt to Western culture. 
The Orientalist-Anglicist debate of the 1820s and 1830s, culminating in 
Thomas Babington Macauley's education minute of 1835, was a debate 
over the language to be used in the official project of inculcating West- 
em knowledge in India: should it be the Indian vernaculars or English? 
Both sides accepted implicitly the trinity of liberalism, rationality, and 
Christianity, and so the inherent superiority of European knowledge: 
"I have never found [anyone] distinguished by their proficiency in the 
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Eastern tongues," wrote Macauley in perhaps his most famous passage, 
"who could deny that a single shelf of a good European library was 
worth the whole native literature of India and Arabia."55 

The debate was won by Macauley and the proponents of education 
in English, but this did not stop the translation of Western knowledge 
into the vernaculars by Europeans who were unattached to the Com- 
pany, or even by Company officials acting in a private capacity. The 
East India Company had traditionally restricted the number of "non- 
official" British (and other Europeans) in its Indian territories; mission- 
ary activity had been particularly frowned upon because of the threat 
it posed to political stability. That had changed with Parliament's re- 
newal of the Company's charter in 1813. The evangelicals in Parliament 
forced the adoption of the "pious clause," which required the Company 
to open British territories to any European who sought "the Intro- 
duction . . . of useful Knowledge, and of religious and moral improve- 
ment" among the Indians. Political compromise meant that the wording 
did not actually mention missionaries, although they were the intended 
beneficiarie~.~~ 

Part of the "useful knowledge" disseminated by the influx of evan- 
gelical Anglicans and nonconformists was, of course, geographical. 
Thus, the French missionary and orientalist G. Herklots published a 
map of India, written in Persian, in 1826, one of the first maps to be 
printed in India on the newly introduced lithographic presses (figure 
9.1). Similar maps were produced after the official acceptance of English 
for instruction. Jean-Baptiste Tassin, another French emigre and com- 
mercial printer who did some contract work for George Everest and 
the Calcutta administration, published an Anglo-Persian Map of lnd ia  in 
1837, on which place-names were given in both languages. John Bel- 
lasis, a revenue surveyor, also made a copy of a small map of India in 
Per~ian.~' It is however significant that these maps are all small-scale 
and are all in Persian, one of the classical languages of India. This might 
indicate that they were intended for educated and wealthy Indians who 
participated in and benefitted from the Company's rule, and who could 
be expected to appreciate general geographical knowledge, rather than 
for poorer and less educated Indians. 

The dissemination of Western knowledge to the Indians was not a 
one-sided imposition. The complexity of Indian society and politics had 
always placed a premium on knowledge as an avenue to power. It was 
evident to many high-caste and commercial groups in India that at least 
an acquaintance with Western science was as necessary to participate 
in and benefit from the British raj as was the knowledge of the English 
language. The precise form of the response by Indians varied according 
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to the specific social formation of each district. In Bengal, Hindus domi- 
nated the elites and flocked to the Hindu College in Calcutta, founded 
in 1817, some at least hoping to learn Western science. In Awadh and 
the Upper Provinces, the Muslim nobility actively engaged with West- 
ern knowledge.58 

C. A. Bayly has addressed the fine nuances of the interaction between 
the Europeans, with their cultish support of astronomy, and the Mus- 
lim and Hindu astronomers and astrologers. For example, he argues 
that the 1831 formation of a European-style astronomical observatory 
by Nasir-ud Din Ahmed, Nawab of Awadh, was part of a political dia- 
logue with the British. The Nawab employed two former deputy sur- 
veyor generals from Calcutta-James Herbert (1832-35) and then Rich- 
ard Wilcox (1835-48)-and began a lithographic press. One of the 
more intriguing products of this press was a Sketch of the Solar System 
for the Use in Schools published in 1835 (figure 9.2). The copy I have ex- 
amined has a title and lengthy commentary in English pasted over what 
I presume was an original text in Persian. The commentary echoes the 
Bombay chief engineer's argument that astronomical knowledge was a 
sure path to "pure and reasonable religion": 

Astronomy give[s knowledge] of the works of the Great Invisible 
Being who created and now sustaineth all things. Thousands and 
thousands of Suns on all sides at immense distances from each 
other attended by Ten Thousand time[s] ten thousand worlds all 
wheeling with aweful velocity in their appointed courses! Yet calm 
regular and harmonious invariably keeping the paths prescribed to 
them. . . . The Heavens declare the Glory of God! and the Firma- 
ment sheweth the works of His hand! He hangeth the earth upon 
nothing! By His spirit He hath garnished the Heavens; Lo these are 
parts of His ways but how small a portion is heard of Him! The fear 
of God is the beginning of Wisdom. . . 

Despite the allusion in the last phrase to Psalm 111, this exhortation to 
faith does not actually specify any particular religion. As might be ex- 
pected from a joint Islamic and Christian venture, the Creator to be 
contemplated might as easily have been Allah as Jehovah. Ultimately, 
Nasir-ud Din Ahmed's successor used Wilcox's death in 1848 as an ex- 
cuse to disband the observatory and so remove this "center of print- 
ing, cultural liberalism, and covert British influence," all of which he 
mistrustedeS9 

Representing the Imperial Self 

The negotiations within the East India Company's administration con- 
cerning the trigonometrical surveys did not just indicate the bureau- 
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Figure 9'2 Sketch of the S&r System fir thp Uw in Schools (Lurknow: Lithographic Pres~ of 
His Majesty the King, of Qude 18353, perhaps produced under the direction of James 
Herhert, astronomer to the Nawab of Awdh, 1831 -18%. (kmerim Irhilosophieal h i -  
ety [Fhiladelphb] 523.2: SE& Large.) 

cratic stresses resulting from the adoption of new technologies. They 
were intimately related to the British sense of their imperial Self and 
the Indian Other. The surveys were part and parcel of the British belief 
that they pursued a liberal, rational empire as much for the benefit of 
the Indians as for themselves. The Company's officials ultimately sup- 
ported all surveys because they were intellectual exercises featuring 
observation, measurement, and classification. The trigonometrical sur- 
veys were privileged because they represented a European science be- 
yond the scope of the Indians themselves. Indians made maps, which 
were in turn used by the British, but they could not make maps of the 
quality of those based on European "scientific principles." The Indians 
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could not measure the true size and shape of the earth. They had too 
many imprecise and mystical geographical conceptions, from uncertain 
units of length to geographical beliefs featuring seas of treacle and but- 
ter (as Macauley disparaged them) and a flat earth seated on the backs 
of elephants riding on the back of a giant turtle. By pursuing measured 
surveys, the British proved themselves to be rational and scientific crea- 
tures. Each act of surveying thus incorporated the meaning of the Brit- 
ish empire, not only as a statement of territorial appropriation and 
control but also as an expression of the source of their power and legiti- 
macy. The British "did science" intuitively. Indians "did science" only 
at the express command of the British and, even then, only in a re- 
stricted and confined manner. Whether this distinction reflected the ac- 
tual characters of either the British or the Indians is beside the point; it 
was the representation that counted. 

Moreover, the ontological assumption of vision was that the viewer 
was active and dominant, whereas the observed was passive and doc- 
ile. The British were the observers, powerful and cogent. The Indians 
were observed and reduced in British eyes to a state of passivity; they 
became little more than objects within the Indian landscape or brief re- 
cords within the geographical archive. The British reserved the ability 
to act for themselves. Indians were defined en masse as being incapable 
of independent and autonomous action. Any actions they did under- 
take could therefore only be for nonindividual reasons. Through British 
observation, Indians were constituted as an undifferentiated mass mo- 
tivated only by communal reasons of heathen religion, despotic poli- 
tics (which seemed to reduce the masses to almost bestial slavery), and 
unreasoning emotion. Surveying and astronomy, both activities which 
rely heavily on vision, were thus key to the plans of the evangelical 
British to educate the lesser classes of Indians. Such an education prom- 
ised to restore to the Indians the power of observation and that power 
of individual action and knowledge without which personal Salvation 
is impossible. Or rather, it promised to impart sufficient autonomy for 
Salvation but was sufficiently limited and circumscribed to maintain 
the Indians in a lower social status. Even then, the act of surveying re- 
inforced and justified the superiority of British knowledge, of British 
reason, and of British rule. 



Cartographic Practice: Inscribing 
an Imperial Space 

I t might be argued that the geodetic surveys were not themselves 
essential to the British representation of themselves as rational, lib- 
eral, and Christian rulers. After all, any survey that featured a con- 

sistent unit of length and the instrumental observation and measure- 
ment of the world could be, and was, construed as scientific and thus 
inherently European in character. On the other hand, the British easily 
conceived of training Indians in the lower-level surveying technologies, 
of giving them some of the intellectual skills that were the preserve of 
European rationality. With proper training, Indians could manage the 
basic, repetitive, and laborious tasks of the detailed topographic or 
cadastral survey. But the British kept the higher-level science of geod- 
esy-informed by calculus, complex geometries, and Newtonian me- 
chanics-out of the reach of all but a very few Indians. The imperial 
sigruficance of the Great Trigonometrical Survey depended in part on 
the survey's configuration of the British rule of South Asia as being sci- 
entific, rational, and liberal, in active opposition to Asian rule, which it 
stereotyped as being mystical, irrational, and despotic. The meaning of 
British rule-that the Company-State was not just another Asiatic tyr- 
anny-was incorporated into the very acts of surveying and observing 
the South Asian landscape. 

The Great Trigonometrical Survey and, indeed, the whole mapping 
enterprise were sigruficant for the ideological image of geographical 
space that they created. More than a network of astronomically deter- 
mined places ever could, the trigonometrical surveys held the promise 
of a perfect geographical panopticon. Through their agency, the British 
thought they might reduce India to a rigidly coherent, geometrically 
accurate, and uniformly precise imperial space, a rational space within 
which a systematic archive of knowledge about the Indian landscapes 
and people might be constructed. India, in all of its geographic aspects, 
would be made knowable to the British. The British accordingly con- 
structed the Great Trigonometrical Survey as a public works which 
could not be undertaken by the Indians themselves, but wluch was as 
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concrete and as necessary as irrigation canals and military roads for 
pulling together, improving, and defining India and its inhabitants. 
And the spatial significance of the trigonometrical surveys was iriscribed 
into the maps the British produced. They defined India. 

Triangulation and the Discourse of Imperial Space 

In the eighteenth century, commercial cartographers began to advertise 
their maps as being based on "actual survey," whether or not they re- 
ally were. They often superimposed spurious graticules of meridians 
and parallels on large-scale maps. They did so to provide the maps with 
the same image of correctness and verisimilitude possessed by archi- 
vally compiled small-scale maps.' By the 1820s it was no longer accept- 
able for detailed maps to be based on merely "actual surveys"; they 
had to be based on trigonometrical surveys if they were to be proper 
and correct. The culmination of this shift in the popular perception of 
cartographic quality coincides with the final acceptance by the Com- 
pany's directors and secretariat in London of an all-India triangulation. 
Whereas in 1823, John Hodgson did not draw a distinction between 
astronomical or trigonometrical control for his "Atlas of the North- 
West Provincesu-he would use any surveyed materials available, 
whatever their character-Valentine Blacker could in 1825 identify a 
hierarchy of quality for geographic maps. The top of the hierarchy were 
maps based on trigonometrical frameworks; the two lower levels of 
maps, lacking that firm geometrical basis, would eventually have to be 
replaced with surveys of the highest quality. Blacker also specifically 
implied that an "actual survey" had to have entailed a measured base 
and a triangulation. A few years later, in 1833, Duncan Montgomerie 
presented a more precise classification of survey types, whch included 
no less than four distinct forms of trigonometrical s ~ r v e y . ~  

When surveys or archvally compiled maps did not feature a trian- 
gulated basis, their makers nonetheless often claimed that they did. For 
example, an 1831 parliamentary paper contains a list of "trigonometri- 
cal surveys" unconnected to the Great Arc: most of those listed for the 
Bengal presidency did not in fact feature any triangulation.? A rather 
harmless instance of rhetoric was the claim of an 1855 small-scale at- 
las of southern India, lithographed by John Walker, that all the data 
had been "reduced from the Grand Trigonometrical Survey of India," 
whereas that survey had provided only the framework and not the de- 
tailed inf~rmation.~ More blatant was the Royal Geographical Socie- 
ty's 1833 publication of William Monteith's map of the Caucasus. This 
map's title proclaims its foundation upon trigonometrical surveys; yet 
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in describing his map's construction, Monteith recorded that only a 
small portion of Azerbaijan was triangulated, the rest of the map being 
derived from a few astronomical observations and from route infor- 
mation obtained by bribing Persian and Russian officials. Another as- 
pect of this map entails a rhetorical form Inherited from the eighteenth 
century: the manuscript map does not have a graticule, but one has 
been added to the published version to give it an impression of veri- 
~imilitude.~ 

Part of the problem, as discussed in chapter 3, is that "trigonometrical 
survey" could be understood to encompass any survey in which trigo- 
nometrical calculations were necessary to convert the observations to 
distances. The list of untriangulated trigonometrical surveys in India 
might accordingly be explained in part by some rather loose concep- 
tions of trigonometrical surveying held by at least two of the Bengal 
surveyors in the 1820s. When John Hodgson described his method for 
systematic route surveys in 1821, he thought that the interior of each 
block of territory might be filled in by an ad hoc combination of tra- 
verses, astronomical observations, and trigonometrical ~urveying.~ 

Alexander Gerard, whom Hodgson had recommended to be the 
principal officer for his systematic survey, began h s  account of the con- 
struction of his map of Kunawur, in the western Himalayas, with the 
statement that "the survey [1817-18,1820-221 was strictly trigonomet- 
rical with a very few exceptions." Yet those "very few exceptions" were 
really rather significant. The detail was measured with perambulators 
between points apparently based on a triangulation, in an advance on 
the technique then prevalent in the Himalayas of pacing out traverse 
distances. The triangulation itself was flawed. Because "the measure- 
ment of a base was inconvenient and tedious from want of the neces- 
sary apparatus," Gerard calculated the lengths of several sides from the 
astronomically determined positions of their end points and the known 
size of the earth. These sides then seem to have been used as the basis 
for several unconnected triangulations. With regards to one stretch of 
the Sutlej valley through the Himalayas, Gerard specifically noted that 
it was surveyed "either by triangles or by azimuths and latitudes." The 
result is a curious and inadequate hodgepodge of techniques.' 

Hodgson's incompatible mixture of astronomical observations and 
trigonometrical surveys might perhaps reflect a truly loose termi- 
nology. Gerard followed the same loose, ad hoc mixture of techniques 
for his surveys but, when he wrote up h s  account of them, he sought 
to describe that mixture as being more rigorous than it actually was. It 
was not necessarily the case that Gerard consciously cheated when he 
undertook his surveys in the first place. He did not go into the moun- 
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tains with orders to undertake a triangulation, whch he then failed to 
make, and he did not subsequently seek to hide that failure from the 
public. Rather, Gerard made his surveys according to the technological 
standards which then prevailed in the Bengal presidency; it was with 
hindsight that Gerard realized that what he ought to have done (or what 
he ought to have been able to do) was a proper triangulation in the 
mountains, as Webb and Herbert succeeded in undertaking. In using 
the confused language of trigonometrical surveys, Gerard engaged in a 
newly popular rhetoric that emphasized the great worth of triangula- 
tion-based surveys. 

That rhetoric-to which Gerard, John Arrowsmith (on behalf of Mon- 
teith and the Royal Geographical Society), Walker, and numerous other 
cartographers all contributed-was grounded in popular conceptions 
of the scientific nature of the trigonometrical surveys. The trigonomet- 
rical surveys promised a technological fix to the geograpl~ic panopti- 
con; they promised a coherent structure about which the cartographic 
archive could be organized. Because the new structure was itself de- 
rived from the world and was unremitting in its geometrical rigor, it 
avoided the errors introduced by the poorer technology and by the hu- 
man agency that characterized the older, astronomically-based struc- 
ture. Because the technology was very precise as well as accurate, it 
promised very detailed and correct results. The end product would 
be a comprehensive, thorough, detailed, and essentially correct geo- 
graphical archive for British hdia. 

A specific instance where such an archive was implied as being nec- 
essary for the rational, liberal, and Christian rule of India is presented 
by the several debates over revenue surveys in the 1830s. A recurring 
theme in the parliamentary hearings for the Company's 1833 charter 
renewal was the inherent uncertainty of the revenue settlement. The 
assessment of the portion of each ryot's produce to be paid in tax de- 
pended on the personal experience of the assessor in judging the qual- 
ity of the soil and the crop, the extent of the land, and the abilities of the 
cultivators. The Company officials who gave evidence to the parliamen- 
tary committee on this issue all thought that a precise and accurate sur- 
vey of boundaries would allow the extent of land cultivated by each 
ryot to be exactly determined. One source of error and uncertainty 
would thereby be removed and the assessment would accordingly be- 
come that much more certain and thus more eq~i table .~  A uniform, de- 
tailed map of India was touted as a key element in the establishment of 
a single, India-wide administration of the revenue and civil justice SYS- 

tems; it would be essential for placing the Company's finances, and in- 
deed its very existence, onto a rigorous and rational footing.'John Cam 
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Hobhouse declared that his support for Thornas Jervis's plans for a sur- 
vey of India alun to the Ordnance Survey of Ireland derived "from [per- 
sonal] experience, from a mass of professional evidence altogether in- 
dependent of Major Jervis' opinions or correspondents, [and] from the 
soundest and most enlarged views of political economy, of justice, rea- 
son, and expediency." William Bentinck explicitly directed his admin- 
istration toward improving the state of the individual ryot, arguing 
from the premises of the utilitarian ideal of "happiness" for the com- 
mon man. He, and many other British in India, believed that making all 
landholders equal by reducing all land tenures to a common system, 
and thereby stimulating land ownership and proprietorship, was the 
chief means of attaining this goal." 

Whereas these sentiments were all part of the larger debate over the 
best manner for the British to govern India, ostensibly for the benefit of 
the Indians, trigonometrical surveys had been promoted much earlier 
for their potential benefits to British rule. They constituted the only 
technology whch could combine all surveyed materials into a single 
and uniform archive. When Bentinck had argued for his military survey 
of southern India in 1804, and when Hastings established the Great 
Trigonometrical Survey in 1817, they did so not just for the accuracy a 
trigonometrical base would give to topographical maps but also for 
the uniformity of information which they would ensure (see Part One). 
A rigorous mathematical network would, it was assumed, force the 
lesser, detailed surveys to give up their errors and internal differences 
and would so produce a single geographic archive, first for each prov- 
ince and ultimately for all India. The directors thought Jervis's survey 
of the Konkan exemplified the manner in which a "uniform" sunrey 
might be prosecuted by different personnel without problems of joining 
their work together either spatially, where two detailed surveys abutted 
one another, or chronologically, when one surveyor took over from 
another.12 

A uniform geographical archive promoted rational and effective 
rule.'%e detailed surveys might have produced a wealth of statistical, 
revenue, and geographic data useful in the detailed management of a 
district or region, but on the more extensive scale of an entire presi- 
dency or of the whole of India, uniform data allowed the administrators 
in London, Calcutta, Bombay, or Madras to treat distant areas all in the 
same manner when they might otherwise be quite distinct. All portions 
of the territory could be treated in the same way regardless of any spe- 
cial circumstances that might prevail on the ground. Topographical 
knowledge of all of India would be known for military planning. An 
all-India infrastructure of roads, railways, telegraphs, and canals might 
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be planned and constructed in as efficient a manner as possible. In this 
respect, the uniform archive was timeless: it would benefit the future as 
much as the present. 

The whole of India was indexed. Long concordances between place- 
names and geographical coordinates were drawn up; when published, 
these indices served to fix and make certain the otherwise highly vari- 
able orthographical transcriptions of place-names. Lists of the principal 
places in southern India, as defined by latitudes and longitudes deter- 
mined by Lambton, were prominently placed at the front of the Madras 
Almanac, starting in 1803.14 William Hamilton produced one of the first 
gazetteers of India in 1820, with the intention "to reduce the Geography 
of Hindostan to a more systematic form than has yet been attempted," 
for which purpose he included a similar list of latitudes and longi- 
tudes.I5 The Company's favored booksellers in London published two 
books designed to facilitate the use of general maps of India, both 
comprising long lists of places and their geographical locations.I6 With 
these guides and the numerous commercially published gazetteers, the 
educated British in both India and London could find any place of im- 
portance within the confines of the imperial space of Company India. 
Colin Mackenzie even suggested that if the surveyor took care to match 
every village in a district against the revenue department's district reg- 
ister, then the individuality of place-names-and the vagaries caused 
by inconsistent orthography-could be replaced by a location to make 
the revenue administration that much more efficient.17 

The trigonometrical surveys allowed the British to know India with- 
out having to worry about particularities. Perhaps the most telling 
indicator of this is the Court's insistence on having the Atlas of lndia 
compiled and engraved in London. The official reason for this was the 
pragmatic need to minimize the cost of producing the maps: many 
slulled engravers already worked in London according to a system of 
piece-work in which they were hired and fired as needed; a similar 
group of skilled artisans would have to be created in India as perma- 
nent employees of the Company and so would have to be paid whether 
or not there was work for them. Underlying this decision was the more 
fundamental acceptance that a map compiler in Britain could construct 
maps of India. Herbert and Jervis both argued that the Atlas should be 
compiled in India where the surveyors might appreciate the uniqueness 
of place. In contrast, the Court insisted that the Great Trigonometrical 
Survey established a uniformity and rigor which overrode and which 
subsumed the unique circumstances of each detailed survey.18 

The certainty imparted to the geographical archive by the trigono- 
metrical basis was embedded in cartographic images. Legislators in 
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London could look at the maps of India specially prepared for them by 
John Walker and could conceive of India as a political entity. They could 
thus legislate for all of India without thought for particular circum- 
stances.19 Just as a British prime minister later reminisced about carto- 
graphic propaganda in the classroom during the "high imperialism" of 
the later nineteenth century, 

on the wall at school hung a great map with large portions of it 
coloured red. It was an intoxicating vision for a small boy. . . . We 
believed in our great imperial mission20 

so maps reinforced the imperial mission in India. The maps of provin- 
ces and of India which hung on the walls of council chambers and ad- 
ministrators' offices in India and London formed potent symbols of the 
European creation of a single political entity. Their potency in large part 
derived from their repeated viewing. Each time they saw a map, each 
time they read and understood a map, the officials mentally encom- 
passed the territory it represented. Time and again, the surveyors and 
bureaucrats extolled a map's virtue for bringing an "entire country" 
into a "single view." And the basic message inscribed in the maps was 
simple: this is British territory; if it is not, then it could be British terri- 
tory; this is an imperial space to be governed by us.2' 

Resistance, Language, and a Flawed 
Geographic Panopticon 

But-and this is a very big "butu-the technological fix promised by 
the trigonometrical surveys was flawed. The surveys of India were po- 
litical statements of British control of the territory and they were rec- 
ognized as such by the Indians themselves. The perfection of the geo- 
graphic panopticon and its archive, which was promised by the use of 
triangulation, was accordingly subverted by negotiations and contes- 
tations between the British and the Indians. Indians were not the pas- 
sive and docile objects of the potent British vision which the British 
ontologically assumed them to be. They could and did object in various 
ways to the British conquest of the subcontinent and the reconstruction 
of an imperial space. The information acquired by the British did not 
represent a perfect, empirically known truth, as they thought it did, 
but instead constituted contested knowledge of a socially constructed 
reality. 

Foucault did not intend the panopticon to be just a metaphor for sur- 
veillance and state control; he considered it to be the epitome of the 
"swarm" of disciplinary mechanisms and technologies of observation 
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and control developed by European states after 1700.22 Like any tech- 
nology, it will fail. The archive itself is only as good as its indices and 
catalogues; the media on which knowledge is stored are not forever 
permanent but they fade and decay. In India, the quality of record keep- 
ing varied; high temperatures and the annual extremes of moisture be- 
tween the monsoon and dry seasons meant that European inks and pa- 
pers were not as stable and consistent as they were supposed to be; rats 
and white ants presented such a danger that, in the Map and Record 
Issue Office of the Survey of India, the closed cases of original maps 
were opened and examined daily for infestations and damage, while 
the stacks of printed maps were kept on open shelves away from the 
walls; the hanging of manuscript wall maps in the Company's chambers 
led to their being damaged or even destroyed.23 

More fundamentally, the East India Company never constituted a 
monolithic entity. It was instead fractured into several interest groups 
whose agendas often conflicted with one another. The surveillant con- 
trol of the power hierarchy was never as complete as Foucault in- 
dicated. In British India, there were two important areas of negotia- 
tion. First, the objects of surveillance, the Indians, did resist. Second, the 
linguistic gulf between the British and their Indian subjects meant that 
British control was not as close and as confined as the panopticon might 
suggest. I will discuss these two points in turn. 

Resistance to British surveying in India crossed all social and eco- 
nomic groups, from rajas to peasants: "the officers employed on the 
grand trigonometrical survey and other surveys have always experi- 
enced, in almost every part of India, the greatest obstructions in the 
discharge of their duties." 2"e instances are numerous, from the two 
surveyors attached to the Hyderabad Subsidiary Force who were un- 
able to work because no guard was available to protect against "ob- 
stacles arising from the nature of our duty, against which the natives 
in general are prejudiced," to an 1836 riot in Chittagong, which was 
prompted by a revenue survey. In the latter, an assistant surveyor had 
his instruments broken and was severely beaten by fragments of one 
of his flagstaffs-although the British newspaper report stressed that 
there "was not the slightest personal feeling in this caseu-and the local 
authorities had to call in the army to quell the unrest.25 James Garling's 
survey party in the Northern Circars was met by a group of armed men 
who called themselves poligars of the Venkatagiri raja. They resented 
their country being surveyed; to the flagmen, whom they captured and 
released with threats that they would be killed if they stayed in their 
current jobs, the poligars expressed the desire to sacrifice the European 
surveyor in charge. To avoid further confrontation, the Madras govern- 
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ment shfted the survey party across the peninsula to  GO^.^^ John Hodg- 
son once commented that route surveyors were always being hassled 
by villagers because they were assumed to be convicted criminals, sen- 
tenced to measure roads as punishment; the surveyors therefore pro- 
vided an easy and apparently legitimate whipping post and focus of 
anti-British 

The surveyors' use of flags as signals was particularly significant in 
stimulating Indian reactions. In Asia and Europe alike, the flag was a 
common symbol of authority; it announced the presence of a person in 
whom authority and legitimacy were vested and to whom the flag's 
blazon was directly linked; or it announced the extension of that au- 
thority's control. The British surveyors acknowledged the flag's sym- 
bolic importance and were not surprised when they caused rumors of 
invasion when they flew signal flags from hilltops. The British also un- 
derstood the concern shown by rajas who knew that signal flags flying 
from their palace walls-however temporary the installation would 
have been-would constitute a major affront to their dignity and 
would undermine their position with respect to their  supporter^.^^ 

The British administrators were well aware of a survey's potential for 
disturbance and, when there were problems, they redirected the sur- 
veys to calmer districts. Metcalfe vehemently objected to a proposed 
"scheme of surveying the Indus, under the pretence of sending a pres- 
ent" for Ranjit Singh, the Sikh raja. The idea was to map the future bat- 
tleground between the British and the Russians, but Metcalfe argued 
that to do so would instead cause a war with the powerful Sikh state.29 
Less caution was necessary within the Company's own territories, yet 
the British always sought to stop trouble before it could begin by em- 
ploying only experienced and sensible surveyors and by keeping sur- 
vey parties as small as possible.30 Alternatively, the surveyor in the field 
might head off trouble by makmg "small presents of turbans, pieces of 
cloth, bottles of liquor, etc., for information and assistance afforded to 
the survey." 

With respect to this last point, the parties of the Great Trigonometri- 
cal Survey formed small armies by themselves. In addition to himself 
and h s  assistants, Everest's parties on the Great Arc included 108 Indi- 
ans to set up flags and heliotropes and to carry instruments and tents. 
Add to this another thirty or so guards plus all of the various servants 
and camp followers, and the party could easily contain 200 people. 
These would be dependent upon the local communities for the pur- 
chase of provisions. Surveying the Great Arc also drew on local labor 
to build roads to hilltops, to clear away trees to open sightlines, to aid 
in erecting the flags, and so on. Lambton wrote that he often needed 
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some three hundred men drawn from the nearest villages; and while 
the surveyors paid for such services, the laborers were usually needed 
in the hills and jungles some distance away from cultivated areas. The 
trigonometrical survey parties thus put a great strain on the resources 
of the areas through which they passed. As a result, incidents between 
the survey followers and locals were not uncommon.32 

By far the most important reason for the frequent antipathy shown 
by local Indians toward surveyors was the concern for reducing to a 
minimum the amount of information falling into Government hands. 
All Indian states were built on land revenues, and each participant in 
the state hierarchy-from village headmen through the zamindars and 
rajas-sought to syphon off as much of that wealth as possible. Thus 
there was an ingrained passion for secrecy at all levels of Indian society, 
for hiding actual crop yields from superiors. The majority of Indian ob- 
jections to the British surveys and the censuses operated at this 

Anthony Troyer notified the Madras government that many of the 
headmen in South Arcot had produced "written orders from the Col- 
lector (whether true or false it was not in my power to ascertain) enjoin- 
ing them to withhold [provisions and] information."" Lieutenant Peter 
Conner found hmself playing a subtle political game in Koorg, whose 
raja seemed to treat him "with much personal kindness and respect," 
but who also "expressly excluded" his subjects from communicating 
with Conner, so that "all manner of information was denied [him], ex- 
cept what his own ability and ingenuity could collect." 35 In Mysore, 
Mackenzie found so much resistance to his "general enquiries" that the 
diwan actively intervened and requested that Mackenzie's assistants 
not ask questions regarding the female population, to which the Resi- 
dent acquiesced for the sake of the peace of the country; the diwan then 
extended the ban to cover both men and women. Mackenzie accord- 
ingly directed his subordinates to make 

requisitions [only] for the object of the geometrical survey, or mea- 
surement, of the districts, which are few and limited chiefly to the 
boundaries of the purgunnahs, the roads, [the] list of the villages 
and waterworks, [and the] facility of getting provision and forage 
for pay and such aid of guides and village officers as are customary 
and necessary.36 

The Resident at Mysore interpreted the diwan's proscription as includ- 
ing all "general enquiries" with the sole exception of historical ques- 
tions." Mackenzie's pandits also had difficulties collecting or copying 
historical manuscripts; the efforts in about 1800 by Dr. Strachey to col- 
lect Sanskrit manuscripts for Charles Wilkins, one of the Calcutta orien- 



Inscribing an Imperial Space 329 

talists, were hindered by Indians who actively purchased those manu- 
scripts rather than allow them to fall into British hands.% 

Several of the problems facing the British surveyors seem to have 
been the result of their dependence on the harkaras of the local British 
collector (in British territory) or of the local prince (in the princely 
states). The harkaras formed the interface between the surveyor and the 
people of each district and were responsible not only for translating 
between the two sides but also for negotiating for food and labor. It 
was thus an easily abused position. It seems to have been extensively 
abused in Mysore early in the nineteenth century, when the diwan 
sought to control British activities. Mackenzie thought that his har- 
kara had tried to embroil him in a local altercation: "having chequed 
h s  little attempts to tyrannize and establish an improper mfluence, he 
[now] seems desirous of creating all the opposition and mischief in 
his power."39 The harkara assigned to Thomas Arthur, an assistant on 
Mackenzie's Mysore survey, sent regular information about Arthur's ac- 
tivities to the diwan; Arthur himself fell foul of the situation and was 
briefly suspended from the survey because of his apparent insensitivity 
to local concerns (see chapter 5). No sooner had Arthur's situation been 
clarified, when Lambton was accused of keeping a man in confinement 
for five weeks; it transpired that one of his Indian staff had been respon- 
sible and that the harkara had not notified Lambton even though Lamb- 
ton had "so repeatedly requested to inform me in case of any improper 
conduct in my people towards the inhabitants." One of Henry Kater's 
sepoys was accused of murder.* 

One of the more intriguing aspects of Indian resistance is the manner 
in which the British sought to margmalize it by treating it as being the 
product of religious or irrational beliefs. As such, the British were sure 
that the resistance would fade or would be replaced by less unscientific 
or more pragmatic negotiations that might be more easily accommo- 
dated. This was of course a self-serving process, as it allowed the British 
to denigrate Indian mysticism even as it promoted their own rational 
character. For example, one of the surveyors on the Budhon series of 
the Bengal triangulation recorded that a local official politely refused to 
have a signal flag fly from his fort, because the fort was sacred to a deota 
celebrated as a "destructive being" who would certainly kill anyone 
who might desecrate it.41 Most of the instances I have encountered de- 
rive from after 1820, and George Everest seems to have been involved 
in almost all of them, in some form or another. But it nonetheless seems 
that by the 1830s it had become common for the British to impose ste- 
reotypical behavior on the Indians, both peasantry and nobility alike. 

Everest had tremendous difficulties in the northern plains when he 
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had to remove trees to clear sightlines. In the hlls, his clearances had 
always been on hilltops, well away from village lands, but now he was 
suddenly faced by "whole villages . . . in battle array armed with clubs" 
to protect certain trees which had particular sigruficance as the homes 
of spirits or as being dedicated to a god. He was finally empowered by 
the government to pay whatever compensation was asked, even though 
he did not have the time to investigate local tenures and customs and 
so could not save himself from being preyed upon by villagers out to 
swindle the Company by claiming that any old tree was sacred and so 
obtain monetary compensat i~n.~~ Again, Everest thought that the de- 
struction of survey towers for the Great Arc in Gwalior by large bands 
of armed villagers, for two years in a row, was tantamount to insurrec- 
tion against the state, the peasants being in collusion "either with the 
ruling powers at Gwalior or the subordinate authorities of that state." 
In response, however, the resident ascribed the problem to Indian poly- 
theistic irrationality when he reported that 

the people inhabiting the wild tract of country in the neighbour- 
hood of Pahargurh took it into their heads that these new platforms 
were the cause of the failure of the periodical rains. They rose with 
arms in their hands and in such numbers as to intimidate the police 
and accomplished the destruction of the platforms.43 

In both of these cases, Everest argued that the Indians were acting po- 
litically or economically, although those actions could be disregarded 
by other British as simple mysticism. 

On the other hand, Everest did himself impute irrational and mysti- 
cal behavior when it came to the manner in which some Indians treated 
his own instruments and activities. He wrote that Indians attributed 
"supernatural and miraculous powers to our instruments and the sites 
which have been occupied by them"; many traveled for long distances 
in order to pray before the Great Theodolite to seek a medical cure. At 
times of natural calamity, the sites occupied by the theodolite became 
centers of prayer. It was when those prayers were not answered, Ever- 
est wrote, that the Indians would set about to destroy the site. Because 
Everest engraved his station marks into solid rock whenever practi- 
cable, the Indians "have been known to proceed in bodies armed with 
sledgehammers and beat out every vestige of the engraving."@ 

The Company's records hold many more such instances of resistance. 
I stress them here because they indicate a substantial gulf between the 
British and the Indians they controlled, or whom they thought they 
controlled. Whereas Foucault's concept of discipline assumes that the 
examiner can understand the individual who is examined, the linguis- 
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tic difference between English and the Indian vernaculars tended to ne- 
gate that understanding. Bayly has argued that the British acquired a 
Brahminical view of India from their pandits and translators. More 
subtly, the pandits were motivated by their own agendas when mak- 
ing their translations. Nicholas Dirks, for example, quotes the start of 
one of Mackenzie's manuscripts in which the translator admits that he 
"omitted the tautological and repeated expressions and set aside pro- 
lixity but [followed] l acon i~m."~~  Such intervention in the translation 
process will necessarily change and alter the information absorbed into 
the British archive. 

Perhaps the clearest demonstration of the gulf between the British 
and the Indians comes from Francis Buchanan's comments on the nam- 
ing of rivers in the district of Dinajpur. The rivers of Bengal constantly 
change their course, opening new channels and leaving older channels 
to become stagnant marshes. The problem was that the local inhabitants 
continued to call the old channels by their original names: 

This has been a source of great trouble to European geographers, 
who, endeavouring to trace a great river from where it joins the sea 
to its most remote source by its principal channel, are astonished to 
find that it sometimes loses its name altogether; or again, another 
river, after having for some part lost its original name, is traced 
further, is found with its former name restored. The geographers of 
Europe are apt to be enraged, when in tracing a river they find that 
an inconsiderable stream falling into their grand channel changes 
its name, and that the source of this smaller stream is obstinately 
considered by the natives as the source of the river, either having 
been the first to which they had access, or having at one time been 
the largest. Geographers are in general very unwilling to admit of 
these absurdities, and therefore construct their maps according to 
their own plan, with the same name following the same river from 
its most remote source to its mouth. It must, however, be confessed, 
that this improvement, until it shall have been adopted by the in- 
habitants of the country, is attended with considerable inconven- 
ience to those who wish to use the maps on the spot, and often 
leads them into most troublesome rni~takes.~" 

The British maps of India thus constituted an ~nherently flawed cog- 
nitive panopticon. There were some areas of knowledge that could not 
be reconciled with the ordered and structured space of the geographi- 
cal archive. At best, the British could force recalcitrant or inadequate 
data to fit the framework and they could then promote the results as 
being valid and true, but the reapplication of that knowledge on the 
ground would always display the linguistic, conceptual, and discipli- 
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nary gulf. The British created a geographic myth of an empire compris- 
ing known or knowable territory. 

Representing an Imperial India 

The geographical investigation and mapping of India, and in particular 
the prosecution of the trigonometrical surveys, were exercises in self- 
delusion. The technologies of observation promised a panopticon and 
the British couched their rhetoric concerning the examination of India 
accordingly: they saw India in a fragmentary way; in mapping India, 
they brought those visual fragments together; seeing the maps, they 
thought to see all of India as the sum of its parts. And just as seeing 
allowed individual objects and places to be understood, so viewing the 
map allowed the British to understand India. The administrators in Lon- 
don and India generally supported the triangulation surveys because 
they promised to perfect that understanding of India. The triangulation 
and creation of India flourished, despite the practical limitations on the 
surveys, limitations which were imposed by the political, institutional, 
and historical circumstances of the East India Company. 

British surveyors were aware, to some degree, that their mapping of 
India constituted a configuration of South Asia's geography. At least, 
some were aware of the spatial significance of the Great Trigonomet- 
rical Survey. It is apparent that they did not appreciate the meaning 
incorporated into their survey practices. John Jopp, the Bombay sur- 
veyor, did once evoke the image of a fisherman casting his net to gather 
fish-or the surveyor gathering in the land-when he wrote that a net 
of triangulation "might be thrown over the whole country," but this 
seems to have been a rare instance in the archval record.17 The rest of 
the time, the surveyors seem to have thought of their actions in more 
politically pragmatic terms: surveys were necessary to provide infor- 
mation for British rule and would, of course, be resented and contested 
by the Indians. 

In contrast, there is some indication that a few of the surveyors did 
appreciate that their cartographc representations of India established 
the essential character of the subcontinent according to a European con- 
ception of space. In 1839, for example, William Morison, a member of 
the governor general's council and a former surveyor, complained of 
the manner in which "every [revenue] surveyor apparently draws h s  
plans according to his own fancy, so that these plans, if I may so express 
it, do not speak the same language, and they might be supposed to rep- 
resent some part of Europe quite as much as any part of India."lR Each 
surveyor's "fancy" was, of course, defined by the existing conventions 
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of cartographic design and structure. Even though they used super- 
ficially different symbologes-the maps' "languageu-their significa- 
tion of geometrical space was always the same. 

The Great Trigonometrical Survey was of central importance in this 
respect because it replaced the subcontinent's physical geographic 
structure of mountains, plains, rivers, and deserts with an abstract and 
mathematical geographic structure of triangles. William Lambton and 
his supporters repeatedly referred to his trigonometrical surveys as 
providing the "skeleton" upon which the detailed geography of India 
might be hung. George Everest took the idea further when he rhetori- 
cally disparaged the restriction of the Great Trigonometrical Survey to 
just the Great Arc and the Calcutta series as comprising a "mere skele- 
ton." Secondary triangulations were necessary, he argued, to extend the 
new mathematical structure of India in depth and so permeate the sub- 
continent with mathematical rigor.49 

The rational, uniform space of the British maps of India was not a 
neutral, value-free space. Rather, it was a space imbued with power 
relations, with the fact that the British controlled (or had the power to 
control) the lands depicted and that they could impose India-wide leg- 
islation and reforms in a manner impossible for earlier rulers. Imperial 
space was a space of boundaries. Those boundaries occurred at all 
geographical scales, from those of princely states and provinces to the 
fields of individual ryots, but all had been rationalized and fixed by 
the force of imperial adjudication. In this respect, imperial space used 
boundaries as a mechanism for equating abstract space with the con- 
crete reality of territory. In a major conceptual reversal, boundaries 
were no longer vague axes of dispute (frontiers) between core areas of 
Indian polities but were configured as the means whereby those core 
areas were now defined. Political territories were no longer defined 
with respect to the physical features which characterized them or which 
bounded them; nor were they defined by the complex "feudal" inter- 
relationships of their rulers. The British suborned the geographical char- 
acter of those territories to a mathematical space even as they reduced 
the political structures to the "rule of law." 

The result was, in Paul Carter's phrase, an exercise in "imperial hs-  
tory." India, like Carter's Australia, was not "simply a stage where 
history occurred"; instead, the British constructed India as the stage 
upon whch historians have placed past events and phenomena in strict 
chronological sequence. The British created their own interpretations of 
Indian space as they did the histories and cultures of Asia and ancient 
Greece.50 

Wrapped up in their science's epistemologcal and ontological claims 
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to truth, claims which were integral to the production and very com- 
prehension of their maps, the British could not conceive of their Lndia 
as anything other than a natural entity. The ambiguous geographic en- 
tity which was loosely called "India" by Europeans in the early modem 
era was replaced in about 1800 by the distinct entity "India" defined 
through the cartographic representation of the extents and potential of 
British power. As Carter demonstrates, imperial space is inherently ex- 
pansive. It is able to be extended indefinitely, whether in the form of a 
graticule of known meridians and parallels or as the field of surveyed 
triangles. Yet British power could extend (or be thought capable of ex- 
tending) only so far. Thus India extended only so far: from the oceans 
by which the British arrived to the northern belt of mountains that so 
effectively restrained their imperial energies. Eventually, the clash of 
Britain and Russia in the "Great Game of Empire" led the two European 
empires to connect their own imperial spaces with a "geodetic connec- 
tion" carried across the barrier posed by the Himalaya~.~' Other than 
this one offshoot, the limits to the spread of the survey were defined 
by politics. None of the Bengal subsidiary series could be extended 
into Nepal, and the North-East Longitudinal Series was forced to skirt 
Gurkha territory. The extension of imperial space was contiguous with 
the empire's political extent. British India, which was otherwise a quite 
arbitrary entity, was naturalized by the British to be a constant, time- 
less, "natural," uniform geographical entity, political state, and cultural 
nation. 

The British mapping of India was an exercise in discipline: the British 
surveyed the Indian landscapes in an effort to assess and to improve 
them. The disciplining of the landscape took place within the scope of 
the map, within the geographical archive and panopticon. The British 
sought to bring the landscape into line with their own preconceptions 
of territorial order. Cadastral surveys were especially rooted in the es- 
tablished British practices of territorial rationalization and agricultural 
improvement. Although they were even more removed from the Great 
Trigonometrical Survey than topographical surveys, cadastral surveys 
defined a key component to the ideology of imperial space. Territory 
can be mapped at very large scales, as great as 1 : 480 in practice and still 
greater in theory; the simple prosecution of such surveys demonstrates 
the archive's potential for perfection. And by being mapped, the terri- 
tory itself could be improved and made more productive. Thus, reve- 
nue surveyors in the western Deccan entered into considerable logical 
convolutions in order to bring communal agricultural practices into 
line with the ideological conception of the ryot, the individual cultiva- 
tor who embodied both the essence of eternal India and the future of a 
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liberal empire. To do so, the British had to break up the communal 
lands of many villages by "imposing a field assessment." The surveyors 
set out to repeat the experience of British enclosures and to transform 
the vestiges of feudal agriculture into a modem, productive, and prof- 
itable practice.52 

The creation of British India thus entailed the forced and, at root, am- 
biguous coincidence of two spatial concepts: "India" and "empire." By 
mapping the subcontinent, the British defined a conception of a natural 
and eternal geographical entity called "India." This India was the site 
of the orientalists' enthusiasms, an India that stood in marked opposi- 
tion to active and dynamic Britain. Even as the British justified their 
domination of South Asia in terms of the cultural superiority evident 
in such an opposition, they sought to improve India; they sought to 
change the landscape, to make its economies more dynamic and ratio- 
nal. The imperial disciplining of space was thus at odds with the pas- 
sivity of India's disciplined space. The fundamental contradiction of 
British India-how can a "liberal democracy" also be an imperial des- 
pot?-thus found expression in spatial conceptions. The distance be- 
tween the two sides of the contradiction steadily widened until the ide- 
ology of British India-of rational, disinterested power and cultural 
superiority-finally cracked and British power in South Asia collapsed 
in the twentieth century. 

Some understanding of the ideological ambiguity presented by the 
British mapping of India can be reached only through the fact that their 
maps and texts constituted their geographic archive. Two tensions have 
been especially important for this study. The first concerned the proper 
manner of prosecuting triangulations. Established expert cartographic 
opinion held that primary and secondary triangulations had to be com- 
pleted before any detailed surveys could be undertaken; only then 
would the surveyors be certain that a triangulation could severely limit 
geometrical errors and so attain the geographic perfection it promised. 
This was the message given, for example, to the 1824 parliamentary 
committee on reforming Irish taxation by cartographic experts Henry 
Kater, Thomas Colby, and James Gardr~er.~"t against this technologi- 
cal ideal was the actual implementation of triangulation in India, vari- 
ously constrained by the Company's institutional structures, in which 
the Great Trigonometrical Survey generally came after the prosecution 
of detailed surveys, many of which were themselves based on some 
dedicated "trigonometrical survey." Even so, Valentine Blacker could 
state in 1825 that the reconciliation of the different levels of survey in 
the Atlas of lndia would be made according to "principles that shall 
stand the test of scientific investigation."% Thus, the scientistic rhetoric 
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which enveloped the Atlas and the Great Trigonometrical Survey pro- 
claimed the virtues of triangulation even as those virtues were denied 
and subverted in practice. 

The second tension was that between a pragmatic need for geo- 
graphic information for ruling India and an idealized system to obtain 
that information. In particular, a very expensive geodetic survey was 
consistently privileged, occasionally to the detriment of the detailed 
surveys which, with hindsight, might be thought more obviously nec- 
essary to the conquest, consolidation, and exploitation of the subcon- 
tinent. The hard-nosed accountants of the Company's administration 
periodically drew attention to the costly Great Trigonometrical Survey 
but the survey still prospered. Why was this? Part of the reason for the 
privileging of the triangulation is embedded in the mechanics of the 
Company's patronage systems. Yet those mechanisms would not have 
been functional had those surveys not offered somethmg, however in- 
tangible, to the British rule of India. 

Both tensions led to rather paradoxical situations because they rest 
on the assumption that the principal reason for a triangulation is its 
promotion of locational accuracy. But, for the British mapping of India 
at least, the principal purpose of the trigonometrical surveys was to 
impart a greater coherency and cohesion to the mapped spaces than 
could be attained by the older, astronomical methods for cartographic 
control. Improved geometrical accuracy was only a secondary bene- 
fit. It was the manner in which triangulation promised a uniform and 
consistent structure for the geographic archive-no matter how it was 
employed with respect to detailed surveys-which made the British 
pursue their trigonometrical surveys across India. The archive itself was 
still to be constituted in the same manner as it had been in the eigh- 
teenth century, which is to say through a process of reconciling, cor- 
roborating, and systematically arranging the source materials. But the 
cartographer's Foucauldian drafting table now featured a rigid and in- 
tensive spatial framework which brooked no spatial uncertainty at any 
cartographic scale. William Bentinck had suggested in 1804 that maps 
derived from route surveys should all be drawn with a uniform design: 

But although such sketches and remarks [that is, route surveys] 
must be hghly useful where none have before existed, yet it is easy 
to conceive how imperfect and even unintelligible such works must 
often be, where no system of drawing and no fixed signs to repre- 
sent particular objects and features of a country have been estab- 
lished, but where every officer pursues a different mode of express- 
ing the objects which he seesss 



Inscribing an Imperial Space 337 

Triangulation implicitly created a natural cartographic space to be filled 
with natural symbols: consistency of representation would derive au- 
tomatically from consistency in observation and measurement. The tri- 
angulation of India promised the perfect geographc panopticon not be- 
cause its geometry would be better than that of astronomical control 
but because its geometry would be the same as the world's. 

Triangulation appealed to the Enlightened British mentality because 
it improved the archive of geographical knowledge. Indeed, it promised 
such an improvement that the archive became definitive. The archive 
could be shpped back to Britain as a symbolic appropriation of the 
territories and peoples of India. Large wall maps could be hung up 
in council chambers in London to give India a metaphorical presence 
in negotiations and debates. The issue of the map as a symbol of ap- 
propriation and ownership-so evident in James Rennell's Hindoostan 
(1782)-has run throughout this study. I have not, however, paid it 
much attention because, in terms of the construction of imperial ide- 
ology, it seems to have been largely a red herring. Of more importance 
was the manner in which the archive, and especially the archive in the 
form of the Atlas of India, could be managed and controlled in Lon- 
don. With its triangulated framework, the production of the Atlas could 
deny the localness and contingency of geographical knowledge. The 
British geography of South Asia had attained universality and a per- 
fectly nonindexical nature, so that it could be moved and manipulated 
anywhere. To borrow from Jorge Luis Borges, with whom I began my 
first chapter, the "Unconscionable Maps" had attained the size of the 
empire. Denis Wood is, of course, correct when he argues that maps 
themselves do not grow, but the arcluve of geographical knowledge 
which maps constitute does grow and accrete: the British archive of 
India had become complete and correct in its structure. The Great 
Trigonometrical Survey formed an abstract map at 1 : 1; the triangula- 
tion of India was India.56 

The power of this imperial representational system lay in its flexi- 
bility. All of the negotiations and flaws inherent to the system-the lin- 
guistic gulf between the British surveyors and their Indian aides and 
informants; the contestation of knowledge between the two sides; and, 
the structural constraints on the Company's acquisition of mforma- 
tion-could and were easily managed. The flaws were not "hidden" by 
the system; that would imply too conscious a practice of knowledge 
construction. They were simply subsumed within cartographic repre- 
sentations. Displaying the world's structure, the surveyed map denies 
the possibility of any error other than the minor geometrical uncer- 
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tainty inherent to any measurement. The surveyed map proclaims: this 
is the world. Reinforced by the technological and geometrical perfec- 
tion offered by the trigonometrical surveys, this was a seductive and 
powerful message. 

Obviously, I do not wish to argue that the maps which the Brit- 
ish made of India were "lies" or that they constituted "propaganda." 
Such a position requires the presumption-common among academic 
cartographers-that the conditions which pertain in the personal ex- 
changes of spatial information also pertain at the more complex level of 
the social exchanges of spatial information. But addressing a few people 
individually is a manifestly different process to addressing a mass of 
unknown individuals. At the level of mass culture, lies and propaganda 
are submerged in a sea of cultural expectations and beliefs; "propa- 
ganda maps" are not so much arguments as cultural and social reaffir- 
mation~. Maps are one of many means whereby cultures and socie- 
ties, or segments thereof, redefine and reproduce themselves. Maps are 
representations of knowledge; as representations, they are constructed 
according to culturally defined semiotic codes; the knowledge is con- 
structed using various intellectual and instrumental technologies; the 
knowledge and its representations are both constructed by individuals 
who work for and within various social institutions, according to cul- 
tural expectations. That is, the British did not mis-represent India when 
they made their maps of the subcontinent; nor did they re-present In- 
dia, as they claimed. Instead, they created a geographical conception 
that served them well, within the confines of their imperial system. It is 
only when we consider the mapping of India from outside of that sys- 
tem that the British self-delusions and the mythic character of their geo- 
graphical archive become evident. 

To move outside of the British imperial system entails more than 
adopting an anticolonial perspective. It also requires the adoption of 
critical perspectives toward Modernity's scientism and toward modem 
cartography's empiricism. In this regard, this work has definite impli- 
cations for the study of the development of systematic surveys by indi- 
vidual European states in the eighteenth and nineteenth centuries. In 
particular, it points to the close tie between the conception of the mod- 
ern state and the Enlightenment's reformulation of space. The reconfi- 
guration of each state's territories was not perhaps so ambiguous as that 
of British India. The construction of geographical panopticons by Eu- 
ropean states did entail the improvement and rationalization of terri- 
torial space, in order to make state control more efficient and effective. 
The agents of each state were much closer to the populations which 
were brought w i t h  the state's purview, so that European state forma- 
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tion did not require the same degree of justification as did British rule 
of India. 

Even so, the rationalization of European space was not a simple pro- 
cess. It involved extensive mediation between the state's various social 
groups, both elite and common, so that each European state experi- 
enced a different particular form of spatial reconfiguration through 
maps and surveys. The implementation of the cartographic shift in 
epistemological certitude, from archival structuring of observations to 
structured observation, was different in each state. For the eighteenth 
and early nineteenth centuries at least, it would appear that all of the 
European states engaged in the creation of systematic cartographic 
images. Like the British in India, European surveyors were unable to 
implement the perfect systematic survey. 

When I began this project about a decade ago, I sought to break away 
from the incorrect and lazy assumptions that have permeated so much 
of the study of cartographic history in the twentieth century. I would 
not treat governments as rational actors; nor would I aspire to the anti- 
intellectual position that mapmaking is an unproblematic and neutral 
technology employed as a matter of course by all sufficiently advanced 
cultures (such that if it is not employed, then the respective culture 
must be at best unsophisticated or at worst intellectually deficient). But 
I soon found that I had started with at least one unexamined piece of 
intellectual baggage, in that I drew a sharp distinction between the pro- 
cesses of surveying and of map compilation. I had thought to reject a 
trait whch I had discerned in several histories, in which the survey is 
confounded with the map. Yet, it is exactly the interwovenness of the 
survey and the map, of field observation and the archive, which lies at 
the heart of "systematic" mapping in the later Enlightenment. In the 
case of British India, the epistemological compromise was enshrined in 
the formation of a single office of surveyor general for all of India and 
then in the subordination of the Great Trigonometrical Survey to the 
Atlas of India. 

Regardless of the geographer's rhetoric, mapmaking's translation 
"from the cabinet to the field" is incomplete." The technologies of sur- 
veying, which is to say the technologies of observation and measure- 
ment, are part and parcel of the graphic representational practices of 
the map. This linkage is of course denied by those same practices, even 
as it is perhaps perpetuated by institutional conditions. Modernity's vi- 
sual rhetoric privileges the observer with a vantage point separate from 
what is observed; vision's claims to truth conflate the observed with its 
self-effacing and "naturalistic" representation. One particular expres- 
sion of that rhetoric is that of the surveyor-one who "watches from 
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aboveu-and whose actions are as distanced from the "natural" map 
as from the land itself. Removing and disassembling the barriers be- 
tween technique and intellect and between data and its representation 
has led me to a far more nuanced perspective on the British mapping of 
India than that with which I began. 

I am not entirely certain that I have been able to portray adequately 
all of the subtleties involved in the British mapping of India. The re- 
mains and relicts of earlier positions no doubt survive to obscure the 
nuances. Nonetheless, the broad conclusion is clear: mapmaking was 
integral to British imperialism in India, not just as a hghly effective 
informational weapon wielded strategically and tactically by directors, 
governors, military commanders, and field officials, but also as a sig- 
nificant component of the "structures of feeling" which legitimated, 
justified, and defined that imperialism. The surveys and maps together 
transformed the subcontinent from an exotic and largely unknown re- 
gion into a well-defined and knowable geographical entity. The impe- 
rial space of India was a space of rhetoric and symbolism, rationality 
and science, dominance and separation, inclusion and exclusion. Its 
horizontal spatial boundaries, which enclosed, divided, and so gave 
political meaning to an otherwise homogenous space, merged imper- 
ceptibly with the vertical boundaries of the empire's social hierarches. 
The empire might have defined the map's extent, but mapping defined 
the empire's nature. 



T his list is intended to alleviate some of the confusion caused by 
the proliferation of names throughout this book. It is not a com- 
prehensive list of everyone involved in the British mapping of 

India, only those discussed in the text. Nor does the list contain all offi- 
cers who constituted the central cadre of surveyors. Nobles are listed 
by their titles, as they are referred to in the text. 

Airy, George Biddell. 1801-92; knighted, 1872. Astronomer royal, 1835-81. 
Allan, Alexander. 1764-1820; cr. baronet, 1819. Madras infantry; captain of 

Guides, 1792-98; EIC director, 1814-20. 
Arnherst, Lord [William Pitt Arnherst]. 1773-1857; baron Arnherst, cr. earl Am- 

herst, 1826. Governor general, 1822-28. 
dfAnville, Jean Baptiste Bourguinon. 1697- 1782. Parisian commercial cartog- 

rapher. Carte de l'lnde (1752). 
Arrowsrnith, Aaron. 1750-1823. London commercial cartographer. Improved 

Map oflndia (1816); Atlas of South lndia (1822). 
Arrowsmith, John. 1790-1873. London commercial cartographer, successor to 

his uncle, Aaron. 
Arthur, Thomas. 1779-1817. Madras engineers; assistant, survey of Mysore, 

1800- 1805; e n p e e r  and surveyor, Travancore, 1807- 16. 
HRH Augustus. 1773- 1843; duke of Sussex. Grandmaster of Freemasons, 181 1; 

president, Society of Arts, 1816; president, Royal Society, 1830-38. 

Baily, Francis. 1774-1844. Stockbroker and amateur astronomer; founding 
member, Royal Astronomical Society, 1820. 

Barlow, George H. 1762-1846; cr. baronet, 1803. Acting governor general, 1805- 
7; governor, Madras, 1807-14. 

Bamard, Thomas. 1746-1830. Madras engineers (civil); survey of the Madras 
jagir (Chingleput district), 1767-74. 

Barrow, Henry. 1790/1- 1870. Mathematical instrument maker, GTS, 1830-39. 
Beaufort, Francis. 1774-1857. RN; Admiralty hydrographer, 1829-55. 
Bedford, James. 1788- 1871. Bengal infantry; revenue surveyor, 1821 -24,1827- 

32; deputy surveyor general and superintendent of Bengal revenue surveys, 
1832-42. 
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Bellasis, John Brownrigg. 1806-90. Bombay infantry; revenue survey, Deccan, 
1837-39. 

Bentinck, Lord William Cavendish. 1774-1839. Governor, Madras, 1803-7; 
governor general, 1828 -35. 

Blacker, Valentine. 1778- 1826. Madras cavalry; quartermaster general, Madras, 
1810- 19; surveyor general, 1823-36. 

Blair, John. 1774- 1812. Madras engineers; engineer and surveyor, Travancore, 
1805-7, and Hyderabad, 1807- 11. 

Blake, Benjamin. 1788- 1838. Bengal infantry; river surveys, 1822-24. 
Blunt, James T. 1765/6-1834. Bengal engineers; made various surveys, 1787- 

1807. 
Boileau, Alexander. 1807-62. Bengal engineers; surveyor after 1827; assistant, 

GTS, 1832-38. 
Buchanan, Francis. 1762-1829, took name Francis Buchanan Hamilton, 1818. 

Bengal medical; statistical and geographic surveys of Mysore, 1800- 1801, 
and Bengal, 1807-14. 

Burrow, Reuben. 1747-92. Mathematics and surveying teacher to Royal Engi- 
neers, 1776-82, and to Bengal engineers, 1784-92; astronomical survey of 
Upper Provinces, 1787-89; arc measurement, Bengal, 1790- 91. 

Buxton, Bentley. 1796-1825. Bengal engineers; survey of Orissa, 1818-21. 

Call, John. 1732- 1801. Madras engineers; chief engineer, Madras, 1760-70. 
Call, Thomas. 1749-88. Bengal engineers; surveyor general, Bengal, 1777-86; 

chief engineer, Bengal, 1786-88. 
Camac, Jacob. 1745-84. Bengal infantry; occasional mapmaker. 
Cameron, Hugh. ?-l764 Bombay artillery; "surveyor of the New Lands," Ben- 

gal, 1761 -64. 
Clive, Lord [Edward Clive]. 1754-1839; baron Clive, cr. earl of Powis, 1804. 

Governor, Madras, 1798- 1803. 
Clive, Robert. 1725- 74; cr. baron Clive, 1762. Victor of Plassey, 1757; governor, 

Bengal, 1758-59 and 1765-67. 
Colby, Thomas Frederick. 1784-1852. Royal Engineers; director general, Ord- 

nance Survey, 1820-47. 
Colebrooke, Robert Hyde. 1762/3- 1808. Bengal infantry; surveyor general of 

Bengal, 1794- 1808. 
Corner, Peter Eyre. 1789-1821. Madras infantry; Military Institution, 1807-9; 

surveys of Koorg, Travancore, and Hyderabad, 1815-21. 
Cornwallis, Lord [Charles Cornwallis]. 1738-1805; earl Cornwallis, cr. mar- 

quess Cornwallis, 1792. Governor general and commander in chief, India, 
1786-93 and 1805. 

Craddock, Sir John. 1762-1839. Commander in chief, Madras, 1804-7. 
Crawford, Charles. 1760-1836. Bengal infantry; surveyor general, Bengal, 

1813- 15. 
Curnin, John. ?- 1849. Astronomer, Bombay, 1822-28. 
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Dalrymple, Alexander. 1730-1808. Member of Madras council, 1775-77; EIC 
hydrographer, 1779- 1808; Admiralty hydrographer, 1795- 1808. 

Dangerfield, Frederick. 1789- 1828. Bombay infantry; survey of Malwa, 1818-21. 
Daniell, Thornas. 1749-1840. Artist; in India, 1786-94. 
Daniell, William. 1769- 1837. Artist; in India, 1786 -94. 
DeHavilland, Thomas Fiotte. 1775- 1866. Madras engineers; engineer, Hydera- 

bad subsidiary force, 1805-9; superintendent, tank department, Madras. 
Delambre, Jean Baptiste. 1749-1822. French astronomer and geodesist. 
Denison, William Thomas. 1804-71; knighted 1846. Royal Engineers; governor, 

Madras, 1861 -66; acting governor general, 1863. 
de Penning, Joshua. 1784- 1845. Revenue Survey School, 1798- 1803; civil assis- 

tant on Lambton's general survey and GTS, 1803-24. 
Dickenson, Thomas. 1783 - 1861. Bombay engineers; revenue survey, Bombay 

Island, 1812-21; chief engineer, Bombay. 
Dinwiddie, Jarnes. 1746-1815. Astronomer on Lord Macartney's embassy to 

China, 1792-94; mathematics teacher, Calcutta, 1795 - 1806. 

Edmondstone, Neil Benjamin. 1765-1841; baronet. Persian secretary, Ben- 
gal, 1794-98; Lord Wellesley's private secretary, 1798-1803; EIC director, 
1820-41. 

Ellenborough, Lord [Edward Law]. 1790-1871; baron Ellenborough, cr. Earl El- 
lenborough, 1844. President, Board of Control, 1829-31 and 1834-35; gover- 
nor general, 1842-44. 

Elphinstone, Mountstuart. 1779-1859. Governor, Bombay, 1819-27. 
Everest, George. 1790-1866; knighted 1861. Bengal artillery; assistant, GTS, 

1818-23; superintendent, GTS, 1823-43; surveyor general of India, 1830-43. 
Everest, Rev. Robert. 1798-1870. Bengal chaplain. 

Franklin, James. 1783 - 1834. Bengal cavalry; survey of Bundelcund, 1813 -21 
(intermittent). 

Gardner, James. ?-?. Draftsman, Board of Ordnance [map] Drawing Office; as- 
sistant, Ordnance Survey, 1791 - 1822; agent (map-seller) for OS, 1822. 

Garling, James. 1784-1820. Madras infantry; assistant instructor, Military Insti- 
tution, 1806-8; survey of Goa and Sonda, 1810-15; survey of the Nizam's 
dominions, 1816-20. 

Garstin, John. 1756- 1820. Bengal engineers; surveyor general, Bengal, 1808- 13; 
chief engineer, Bengal, 1810- 13. 

Gentil, Jean Baptiste Joseph. 1726-99. French infantry officer and orientalist; at 
court of Shuja-ud-daula, Nawab of Awadh, 1760-75. 

Gerard, Alexander. 1782- 1839. Bengal infantry; revenue surveyor; surveys of 
Kunawar, 1817-18 and 1821-22; survey of Malwa and Rajputana, 1822-23, 
1826. 
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Goldingham, John. ?-1849. Superintendent, Revenue Survey School, Madras, 
1794- 1805; Company's astronomer, Madras, 1796- 1830. 

Grant, Peter Warden. 1794-1828. Bengal infantry; surveyor and agent in Go- 
rakhpur and Nepal frontier, 1817-25. 

Greenough, George Bellas. 1778-1855. First president, Geological Society of 
London, 181 1 -23,1833-39; president, Royal Geographical Society, 1839-40; 
geological map of India, 1854. 

Haider Ali. ?- 1782. Ruler of Mysore, 1761 -82. 
Hastings, Lord [Francis Rawdon]. 1754-1836; earl of Moira, cr. marquis of 

Hastings, 1816. Master general of Ordnance, 1806-7; governor general and 
commander in chief, India, 1813-23. 

Hastings, Warren. 1732- 1818. Governor general of India, 1774-85; orientalist. 
Herbert, James Dowling. 1791 -1835. Bengal infantry; surveys of the Himalaya, 

1816-21 and 1824-28; assistant surveyor general, 1821 -24,1828 -29; deputy 
surveyor general, 1829-31; founding editor, Gleanings in Science, 1829-31; 
astronomer to Nawab of Awadh, 1831 -35. 

Herschel, John Frederick William. 1792-1871; knighted, 1831, cr. baronet, 1838. 
Astronomer. 

Hewett, Sir George. 1750- 1840. Commander in chief, India, 1807- 11. 
Heyne, Benjamin. ?-1819. Madras medical; botanist; assistant, Mysore survey, 

1799 - 1802. 
Hobhouse, John Cam. 1786-1869; baronet, cr. baron Broughton, 1851. Presi- 

dent, Board of Control, 1835-41 and 1846-52. 
Hodges, William. 1744-97. Artist; in India, 1780-83. 
Hodgson, John Anthony. 1777- 1848. Bengal infantry; surveyor general, 1821 - 

23 and 1826-29; revenue surveyor general, Bengal, 1823-26. 
Horsburgh, James. 1762-1836. EIC marine; EIC hydrographer and map pub- 

lisher, 1810-36. 
Humboldt, Alexander [von]. 1769-1859. Prominent geographer. 
Hunter, William. 1755-1813. Bengal medical; amateur astronomer and sur- 

veyor. 

Jacob, William Stephen. 1813-62. Bombay engineers; assistant, Bombay trian- 
gulation and GTS, 1833 -38,1840 -43; astronomer at Madras, 1849- 58. 

Jervis, George Ritso. 1794 - 1852. Bombay engineers. 
Jervis, Thomas Best. 1796-1857. Bombay engineers; survey of the Konkan, 

1819-30; provisionally appointed surveyor general, 1837. 
Johnstone, Alexander. 1775- 1849; knighted 1811. Chief justice, Ceylon, 1805- 

9; president, Ceylon council, 1811 - 19; founding member, Royal Asiatic Soci- 
ety, 1823. 

Jones, John. 1801 -75. Bengal infantry; surveys in Assam, 1826-28. 
Jones, William. 1746-94; knighted, 1783. Calcutta High Court, 1783-94; foun- 

der, Asiatic Society of Bengal, 1784. 
Jopp, John. 1792-1861. Bombay engineers; deputy surveyor general, Bombay, 

1826 - 33. 
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Kater, Henry. 1777-1835. HM 12th Foot; assistant, Lambton's general survey, 
1803-6; metrologist. 

Kelly, Robert. 1738-90. Madras infantry; avid surveyor, producing an "Atlas of 
the South Peninsula" in 1781. 

Kirkpatrick, William. 1754- 1812. Bengal infantry; resident at Hyderabad, 1793- 
98; orientalist. 

Kyd, Alexander. 1754 - 1826. Bengal engineers; surveyor general, Bengal, 1788 - 
94; chief engineer, Bengal, 1807-10. 

Laidlaw, Alexander. ?-1836. Geological assistant, survey of Himalayas, 
1817-18. 

Lambton, William. 1753/6-1823. HM 33rd Foot; general survey of southern 
India, 1800-1818; superintendent, GTS, 1818-23. 

Leyden, John. 1775 - 1811. Madras medical; assistant, Mysore survey, 1804-5; 
linguist. 

Lloyd, Rev. Humphrey. 1800-1881. Professor of natural and experimental phi- 
losophy, Trinity College Dublin, 1831 -62. 

Macauley, Thomas Babington. 1800-1859. Legal member, Council of India, 
1834-37; historian. 

Mackenzie, Colin. 1754-1821. Madras engineers; engineer and surveyor, Ni- 
zam's Dominions, 1792 - 99; survey of Mysore, 1799 - 1808; surveyor general, 
Madras, 1810-15; surveyor general, 1815-21. 

Malcolm, Sir John. 1769- 1833. Bombay infantry and diplomat; governor, Bom- 
bay, 1827 - 30. 

Maskelyne, Nevil. 1732- 1811. Astronomer royal, 1765-181 1. 
Mather, John. ?-1808. Civil surveyor; survey of the Baramahal, 1794-98; assis- 

tant, survey of Mysore, 1799- 1806. 
Metcalfe, Charles T. M. 1785-1846; cr. baron Metcalfe, 1845. Acting governor 

general, 1835-36. 
Minto, Lord [Gilbert Elliot]. 1751-1814; baron Minto, cr. earl of Minto, 1813. 

Governor general, 1807- 13. 
Mohsin Husain, Syed Mir. ?- 1864. Instrument maker, surveyor general's office, 

1824-43; GTS mathematical instrument maker, 1843-54. 
Monteith, William. 1790-1864. Madras engineers; military observer in Persia, 

Russia, and Turkey, 1810-29. 
Montgomerie, Duncan. 1789- 1878. Madras cavalry; Military Institution, 1809- 

11; deputy surveyor general, Madras, 1824-33; astronomer, Madras, 1827-30. 
Morison, William. 1781 -1851; knighted 1848. Madras artillery; assistant, sur- 

vey of Mysore, 1802-4; acting surveyor general of Madras, 1811-15; mem- 
ber, Council of India, 1834-39. 

Mountford, Francis. 1790- 1824. Madras infantry; Military Institution, 1809-11; 
assistant and deputy (1823) surveyor general, Madras, 1818-24. 

Munro, Thomas. 1761 - 1827; cr. baronet, 1826. Madras infantry; commissioner, 
Ceded Districts of Mysore, 1800- 1807; governor, Madras, 1820-27. 
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Olliver, Joseph. 1785/6-?. Revenue Survey School, 1800- 1804; civil assistant on 
Lamb ton's general survey and GTS, 1804 -42. 

Orme, Robert. 1728-1801. Madras accountant general, 1757-58; EIC historian, 
1768-1801. 

Pasley, Charles William. 1780-1861; KCB 1846. Royal Engineers; commandant 
at Chatham, 1812 -41; public examiner, East India College, Addiscombe, 
1839-55. 

Peach, Rev. Samuel. ?-?. One of Lambton's creditors; certainly related to Sam- 
uel Peach of Gloucestershire (1725-1790), EIC director (1773-1781), whose 
family had ties to some of the London and Cambridge science circles. 

Petrie, William. ?-1816. Founder, Company's Observatory at Madras, 1789; act- 
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Pond, John. 1767- 1836. Astronomer royal, 181 1 -35. 
Pringle, John. ?-1788. Madras infantry; surveyor; organizer of the corps of 

Guides, 1777-88. 
Prinsep, Henry Thoby. 1793- 1878. Persian secretary, Bengal, 1820-40; member, 

Council of India, 1840-43. 
Prinsep, James. 1799-1840. Assay master at Benares, 1820-30, and Calcutta, 

1830-38; secretary, Asiatic Society of Bengal, 1832-38; polymath. 
Prinsep, Thomas. 1800- 1830. Bengal engineers; survey of Sundarbans, 1821 - 

24; canal and river surveys, 1826-30. 

Radhanath Sickdhar. 1813-70. Computer and assistant, GTS, 1831 -62. 
Read, Alexander. 1751 - 1804. Madras infantry; superintendent of revenue, Bar- 

amahal, 1792-99. 
Remell, James. 1742- 1830. Bengal engineers; survey of Bengal, 1765 - 77; sur- 
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Atlas of Bengal (1780, 1781); Hindoostan (1782); New Map of Hindoostan (1788). 

Remy[-Tailyour], Thomas. 1812-85. Bengal engineers; assistant, GTS, 1832-54. 
Reynolds, Charles. 1756/8-1819. Bombay infantry; surveyor general of Bom- 

bay, 1796- 1807. 
Richards, William. 1745-?. Bengal engineers; assistant, survey of Bengal, 

1765-72. 
Riddell, John. 1785- 1818. Madras infantry; Military Institution, 1806-8; assis- 

tant surveyor general, Madras, 1817-18. 
Righey, Henry. 1811 -81. Bengal engineers; assistant, GTS, 1831. 
Ross, James Clark. 1800-1862. RN; arctic explorer. 
Ross, Patrick. ca. 1740-1804. Madras engineers; chief engineer, Madras, 1770- 

1803. 
Roxburgh, William. 1751 - 1815. Madras medical; superintendent, Calcutta Bo- 

tanical Garden, 1793-1813. 
Roy, William. 1726-90. Royal Engineers; military survey of Scotland, 1747-55; 

geodetic link from Greenwich to Paris, 1784-89. 
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1813-61; prime minister, 1846-52 and 1865-66. 

Sabine, Edward. 1788- 1883. Royal Engineers; geologist. 
Salmond, James. ?- 1837. Bengal infantry; EIC military secretary, 1809-37. 
Salt, Henry. 1780-1827. Artist; in India, 1803-5. 
Scott, David. 1786- 1831. Governor general's agent for the northeastern frontier, 

1823-31. 
Scott, William. ca. 1786-1827. Revenue Survey School, 1798-1801; assistant to 

John Warren, 1801 - 10. 
Shortrede [Shortreed], Robert. 1801 -68. Bombay Infantry; trigonometrical sur- 

vey of Bombay and GTS, 1828-36,1838-45; Punjab revenue survey, 1851 -61. 
Stannus, Ephrairn Gerrish. 1784-1850; knighted, 1837. Bombay infantry; lieu- 
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Stuart, James. 1741-1815. HM 78th Foot; commander in chief, Madras, 1796- 

1804. 
Sutherland, James. 1780/2- 1850. Bombay infantry; assistant to surveyor gen- 
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Tassin, Jean Baptiste. ?-?. French printer in India, 1828-41. 
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Tieffenthaler, PPre Joseph. 1710-85. SJ; missionary and amateur astronomer. 
Tipu Sultan. ?-1799. Ruler of Mysore, 1782-99. 
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mer, Madras, 1789-96. 
Troyer, Anthony Ferdinand. 1775- 1865. HM 12th Foot; instructor, Madras Mili- 
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Voysey, Henry Westley. ?-1824. Surgeon with HM 59th, 46th, and 1st Foot; 
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Wallich, Nathaniel [nP Wulff]. 1756- 1854. Bengal medical; superintendent, Cal- 
cutta botanical gardens, 1814-42. 

Walpole, Henry. 1787-1854. Madras infantry; assistant instructor, Military In- 
stitution, 181 1 - 15; nominated to be surveyor general, 1829. 

Walters, Henry. ?-?. Judge, Dacca and Sylhet courts, 1813-38; trip to Khasi 
Hills, 1828. 

Ward, Benjamin Swain. 1786- 1835. Madras infantry; Revenue Survey School, 
1798-1801; assistant to Colin Mackenzie, 1801 -10, when commissioned; on 
several surveys, 1816-30. 
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Warren, John [Jean Baptiste Franqois Joseph del. 1769-1830; comte de Warren, 
1816. HM 33rd and 56th Foot; assistant, survey of Mysore, 1799-1802; assis- 
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Watson, Brooke. 1735-1807; cr. baronet, 1803. Commissary general in Canada, 
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Webbe, Josiah. 1767- 1804. Secretary to Madras council, 1798-1801; resident at 
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Wellesley, Arthur. 1769-1852; cr. duke of Wellington, 1814. Colonel, HM 33rd 

Foot; prime minister, 1828-30. 
Wellesley, Lord [Richard C. Wellesley]. 1760- 1842; earl of Mornington, cr. Mar- 

quis Wellesley, 1799. Governor general, 1798-1805. 
Western, James Roger. 1812-71. Bengal engineers; assistant, GTS, 1831 -34. 
Whewell, Rev. William. 1794-1866. Mathematician and moral philosopher. 
Wilcox, Richard. 1802-48. Bengal infantry; surveys in Assam, 1824-31; assis- 

tant, GTS, 1832-35; astronomer to the Nawab of Awadh, 1835-48. 
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1807-15. 

Wood, Mark. 1750-1829. Bengal engineers; surveyor general, Bengal, 1786-88; 
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To keep the citations short (!) I have omitted references for most details of individual 
surveys. Readers who want further access to those citations should refer to Reginald Phil- 
limore's Historical Records of the Suwq of India (Dehra Dun: Survey of India, 1945-58, 
4 vols.) and to my original dissertation, "Mapping and Empire: British Trigonometrical 
Surveys of India and the European Concept of Systematic Survey, 1799-1643" (Univer- 
sity of Wisconsin-Madison, 1990; UMI order no. AAC 9027493). 

Full references for works cited with short titles can be found earlier in the sequence of 
notes for each chapter, and (printed materials) in the bibliography as well. 

Abbreviations Used in the Notes 

I have followed the system of abbreviations for the East India Company's records used 
by Phillimore in his Historical Records in order to allow an easy comparison of sources. 
The bibliography gives further information on abbreviations for specific record series 
held in archives marked with an asterisk. 

B 
BL 
BMC 
B0 
BoMC 
BoPC 
BoRC 
BPC 
BRC 
CD 
CPL 
CUL 
EIC 
GTS 
IMC 
IPoC 
IOR 
jud 
M 
mil 
MMC 
MMPoC 

Bengal Government 
*British Library 
Bengal Military Consultation 
Bombay Government 
Bombay Military Consultation 
Bombay Public Consultation 
Bombay Revenue Consultation 

- Bengal Public Consultation 
Bombay Revenue Consultation 
Court of Directors of the East India Company 

*Cleveland Public Library 
*Cambridge University Library 
East India Company 
Great Trigonometrical Survey 
India Military Consultation 
India Political Consultation 

*India Office Records 
Judicial Department 
Madras Government 
Military Department 
Madras Military Consultation 
Madras Military and Political Consultation 
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MPC 
MRB 
MRC 
nd 

"P 
p01 
PRO 

pub 
RAS 
rev 
RGS 
RS 
sec 

sep 
UN 
us 

Madras Public Consultation 
Madras Revenue Board, Proceedings 
Madras Revenue Consultation 
not dated 
not paginated/foliated 
Political Department 

*Public Record Office 
Public Department 

*Royal Astronomical Society 
Revenue Department 

*Royal Geographical Society 
*Royal Society 
Secret Department 
Separate Despatch 

*University of Nottingham 
*University of Southampton 
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"On Rigor in Science." 

40. Josef W. Konvitz, Cartography in France, 1660-1848: Science, Enginem'ng, and State- 
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troduction: Texts and Contexts in the Interpretation of Early Maps," in From Sea Charts to 
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34. Lambton to Peach, 27 Jan 1801, CPL Wq 091.92-L1791, re the latitude: the rate at 
which meridians converge varies from i n h t y  at the poles to zero at the equator, where 
meridians are parallel to each other; the phenomenon is barely observable close to the 
equator. This flaw was later noted by [William Playfair], "An Account of a Trigonomet- 
rical Survey, and of the Measurement of an Arc of the Meridian in the Peninsula of India, 
by Major William Lambton, of the 33d Regiment of Foot," Edinburgh Review 21 (1813): 
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E/4/336; Government response, 127, MPC 4 Jul1806, IOR P/243/8,4951-64; Lord Clive 
to Lord Wellesley, 18 Feb 1800, BMC 14 Mar 1800,§9, IOR P/5/11; Webbe to Close, 19 
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52. IOR F/4/388 9488 contains the correspondence and details of the Goa survey; also 
James Garling, "Memoir Descriptive and Illustrative of the Map of the Portuguese Terri- 
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58. MMC 16 Aug 1805, IOR P/255/55,5518-20. John Craddock, Minute, 27 Oct 1806, 
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nal 37 (1910): 363-65, for attribution of authorship-bears a manuscript notation from 
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8. Salmond, "Memorandum," Aug 1827. 
9. For example, CD to M, mil, 23 Jan 1811, 7200, IOR E/4/906. Bo to CD, mil, 31 Jan 
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10. Hodgson to Crawford, 11 Jul 1815, quoted by Phillimore, Historical Records, 3: 303. 
11. CD to B, mil, 14 Oct 1818,17147-49, IOR E/4/694; CD to M, mil, 7 Apr 1819,771155- 
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&us letter. 

25. For the high esteem in which the Acadernie des sciences held Lambton, see Jean 
Baptiste Delambre to Lambton, 30 May 1818, translated by Blacker to Casement, 11 Aug 
1824, note to 16, reprinted in Waugh, "Report and Statements," 899 n 

26. Lord Hastings (as Lord Moira), Minute, 21 Sep 1815,1753-66, enclosed with B to 
CD, sec, 13 Jan 1816, and printed in "Minutes of Evidence Taken Before the Select Com- 
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Papers 1831-32 (735.3) 11, appendix 9. 

27. Phillirnore, Historical Records, 3: W ,  quotes Young's preamble to his letter, as 
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28. George Everest, A Series of Letters Addressed to His Royal Highness the Duke of Sussex, 
as President of the Royal Society, Remonstrating Against the Conduct of that Learned Body (Lon- 
don: Wm. Pickering, 1839), 25-26. 

29. Lambton to Lushington, 1 Jan 1818,712, BPC 7 Aug 1818,517, IOR P/9/44. Lamb- 
ton's MS reports are listed in [Saunders], Catalogue of Manuscript and Printed Reports, but 
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30. Lambton to Lushington, 1 Jan 1818,74,lT710-15. Lambton to Lushington, 28 Nov 
1817, BPC 7 Aug 1818,515, IOR P/9/44, re more assistants. 

31. George Everest, "On the Triangulation of the Cape of Good Hope," 3 Sep 1821, 
IOR E/1/145,186-211; published as Memoirs of the Astronomical Society of London 1 (1822): 
255-70, and reprinted in C. G. C. Martin, "George Everest on the Triangulation of the 
Cape of Good Hope," Colonel Sir George Er~erest, CB, FRS (1 790- 1866): A Celebration of the 
Bicentenary of his Birth, 8 November 1990, at the Royal Geographical Society (London, 1990), 
34-50. Brian Warner, Charles Piazzi Smyth, Astronomer-Artist: His Cape Years, 1835-1845 
(Cape Town: A. A. Balkerna, 1983), 27-28. 

32. Mackenzie to Munro, 1 Jan 1819. 
33. James Stuart, Minute, 24 Apr 1818,71, BPC 7 Aug 1818,518, IOR P/9/44; this min- 

ute was extensively quoted in B to CD, pub, 15 Feb 1821, T74-23, IOR E/4/106. George 
Dowdeswell, Minute, 24 Apr 1818,76, BPC 7 Aug 1818,520, IOR P/9/44. 

34. Stuart, Minute, 24 Apr 1818,730. 
35. BPC 7 Aug 1818, 519, IOR P/9/44, listed the heads of information wanted from 

Mackenzie; Lushington to Lambton and Mackenzie, 24 Apr 1818, BPC 7 Aug 1818, s 2 5 -  
26, IOR P/9/44. 

36. Mackenzie to Lushington, 20 Jul1818, BPC 7 Aug 1818,570, IOR P/9/44; Macken- 
zie to Lushington, 7 Mar 1820, 718, BPC 10 Mar 1820,526, IOR F/4/681 18863, 203-48; 
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6 Jun 1822,553, IOR F/4/750 20515,41-53. 

37. Mackenzie to Lushington, 15 Oct 1820,7714-15. 
38. Mackenzie to Mumo, 24 Dec 1817. 
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735 19865,71-64; R. Clarke [Madras Revenue Board secretary] to Madras chief secretary, 
20 Aug 1821, MRC 25 Sep 1821,§9, IOR F/4/735 19865,85-94. 

53. Hill to Holt Mackenzie, 17 Apr 1816, MPC 17 Apr 1816, IOR F/4/554 13476, 
416-19. 

54. Request for info: circular letter by Clarke, 23 Jul 1821, MRB 23Jul 1821, IOR F/4/ 
750 20509, 21-23; summary of findings, Clarke to Madras chef secretary, 18 Apr 1822, 
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750 20509,39-54. See also Munro, Minute, 10 May 1822, MRC 14 May 1822,52,10R F/4/ 
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57. Bo to CD, mil, 17 Sep 1823, 11201 -8, IOR E/4/505. 
58. Malcolm to Young, 17 May 1818, BPC 3 Sep 1819,512, IOR F/4/681 18863,127-30. 
59. See BoMC 9 Feb 1825,§§54-57,IOR F/4/928 26090,21-32. 
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"Memorandum of Heads of Business," 1 Aug 1819, 74. Valentine Blacker, "Statement 
shewing the Names, Corps, and Extra Allowances of the Officers employed on General 
Survey under the Three Presidencies," 11 Aug 1824, BMC 23 Sep 1824,5131, IOR P/30/ 
60; Blacker to Casement, 1 Oct 1824, BMC 6 Jan 1825,§181, IOR F/4/928 26090,5-17. 

61. Hodgson to Lushington, 18 Sep 1821,110, BPC 28 Sep 1821,§3, IOR F/4/682 18864, 
273-92. 

62. Hodgson to Casement, 29 Mar 1823, Mountford to Hodgson, 13 Mar 1823, and 
Casement to Madras and Bombay military secretaries, 18 Apr 1823, all in BMC 18 Apr 
1823,55145-46, IOR F/4/835 22286,5-14. B to CD, mil, 31 Jan 1824,11212-13, IOR E/4/ 
113. 

63. Mackenzie to Lushington, 1 Aug 1819, BPC 1 Oct 1819, 520, IOR F/4/681 18863, 
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36; M to CD, rev, 9 Feb 1822,152,lOR E/4/352; CD to M, rev, 18 Aug 1824,7133, IOR E/ 
4/930. 

65. Mackenzie to Buchan, 18 Oct 1808, 112-3, MPC 24 Oct 1808, 10R P/243/41, 
7571 - 76. 

66. Mackenzie to Lushington, 7 Mar 1820, esp. 128. Aaron Arrowsmith, lmprozwd Map 
of lndia CompiledJrom all the Latest and Most Authentic Materials (London, 1816, 9 sheets 
plus small index), BL Maps K.115.17.2. In addition to memoirs and the Ceded District 
atlas (see chapter 5), the maps were: Mackenzie, "Map of the Province of Dindigul from 
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the Survey executed in 1815," nd, 1 : 253,440, IOR X/2429; Garling and Conner, "Map of 
the Districts of Soanda and Bilgy," 1813-15, 1 : 126,720, IOR X/2771; Mackenzie, "Sketch 
of the Grand Traverse of Soanda . . . ," Jul 1817, 1 :253,440, IOR X/2773; and, Conner, 
"Reduction of the Map of the Principality of Kudugu [Coorg] taken in the Years 1815, '16 
and '17," 1820,l: 253,440, IOR X/2113. 

67. James Rennell, Mernoir of a Map of Hindoostan; or the Mogul Empire: with an ln- 
troduction, Illustrative of the Geography and Present Division of that C o u n t y  . . . (London, 
1788), iv. 

68. CD to B, sep mil, 3 Jun 1814,119. 
69. J. B. Sirnson [Bombay public secretary] to Lushington, 26 Jul 1821, BPC 31 Aug 

1821,54, IOR F/4/682 18864,267-71. 
70. John Hodgson, "Remarks on the Surveys in India generally, but more especially 

on those of a generally combined geographical and military nature, conducted by the 
officers of the Surveyor General's and the Quarter Master General's departments, . . . ," 
21 Nov 1821,12, BPC 7 Dec 1821,562, IOR F/4/682 18864,500-525. 
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Bombay chief secretary, 28 Sep 1821, BPC 28 Sep 1821,55, IOR F/4/682 18864,302-4; B to 
CD, pub, 1 Oct 1821,11179-83, IOR E/4/107. 

72. Hodgson to Lushington, l 8  Sep 1821, esp. 15,118-15. 
73. Hodgson to Lushington, 26 Dec 1822, IOR F/4/750 20519, 3-12, forwarded the 

maps. The maps (nos. 29-40 in Hodgson's list) are listed in [Saunders], Catalogue of Maps, 
85, but are now lost. Hodgson also wanted all surveyors to submit maps to his office at 
four miles to the inch: Hodgson, "Remarks on the Surveys in India," 21 Nov 1821,746. 

74. Hodgson to Sutherland, 18 Nov 1822, and Hodgson to Jopp, 21 Oct 1826, BMC 
12 Jan 1827,5237, IOR F/4/976 27498,38-44. 

75. Francis Mountford, "Map of the Peninsula of India reduced from the surveys. . . 
under the direction of the Surveyor General . . . ," 1823, 1:1,013,760, 10R X/342; John 
Hodgson, "Atlas of the North-West of India, containing maps of the countries between 
the latitudes of 28'50' and 32' North, and longitudes of 75'50' and 81'30' East," 1 :253,440, 
in 15 sheets, IOR X/345. 

76. Hodgson to Casement, 22 Oct 1823, BMC 7 Nov 1823,5112, IOR P/30/30; B to CD, 
sep mil, 27 Nov 1823, IOR E/4/112. Casement to Blacker, 11 Dec 1823, BMC 11 Dec 1823, 
5274, IOR P/30/32; B to CD, mil, 20 Mar 1824,71203, IOR E/4/113. 

77. Andrew S. Cook, "The Beginning of Lithographic Map Printing in Calcutta," in 
India: A Pageant of Prints, edited by Pauline Rohatgi and Pheroza Godrej (Bombay: Marg 
Publications, 1989), 125-34, details the period from 1821 through 1825. 

78. Three of the copies examined of the Atlas of South India-BL Maps 146.e.6, and the 
duplicates IOR X/344/1-2-have a copy of the Sketch bound in; CUL Atlas 1.82.1 (con- 
temporary binding) has no Sketch; CUL Maps 360.82.1 is a separate copy of the Sketch, 
with a separate provenance. 

79. Matthew H. Edney, "The Atlas of lndia, 1823- 1947: The Natural History of a Topo- 
graphic Map Series," Cartographica 28, no. 4 (1991): 59-91, esp. 62-65, summarizes Ar- 
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tions of the British Army in India, during the Mahratta War of 1817, 1818, 6 1819 (London: 
Black, Kingsbury, Parbury, and Allen, 1821, 2 vols.). Despite his importance for British 
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Firm and the Cartography of Canada," The Canadian Cartographer 8, no. 1 (1971): 1-7; 
Coolie Vemer and Basil Stuart-Stubbs, The Northpart of America (Toronto: Academic Press 
Canada, 1979), 222-24. 
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80. Respectively, Mackenzie to Lushington, 29 Dec 1819,13, BPC 7 Jan 1820, #l, IOR 
F/4/681 18863,121 -25; Mackenzie to Strachey, 11 Jul1817,15, MPC 3 Jul1821,§17, IOR 
F/4/735 19865,36-50; Mackenzie to Lushington, 1 Aug 1819,13, and to H. Wood, 29 Dec 
1818,116, BPC 1 Oct 1819,520, IOR F/4/681 18863,27-48. [Hastings], Minute, 4 Dec 1818, 
BPC 4 Dec 1818,§2, IOR F/4/679 18861,675-79. 

81. Aaron Arrowsmith, Memoir Relative to the Construction of the Map of Scotland Pub- 
lished by Aaron Arrowsmith in the Year 1807 (London, 1809), 31. Point stressed by "'IUI," 
letter, Asiatic Journal 26 (Oct 1828): 430; "J," letter, Asintic Journal27 (Jan 1829): 56. 

82. The actual letters were: B to CD, pub, 21 Jul1818,11187-90, IOR E/4/99; B to CD, 
pub, 15 Feb 1821,111-142, IOR E/4/106; B to CD, pub, 2 Apr 1821,11170-76, IOR E/4/ 
107; B to CD, pub, 2 Jul 1821,ll1143-45, IOR E/4/107; B to CD, pub, 1 Oct 1821,11151- 
83, IOR E/4/107; B to CD, pub, 27 Nov 1821 (secretary's letter), IOR F/4/679 18861,111- 
12; and B to CD, pub, 1 Jan 1822, W8O-94,IOR E/4/108. IOR F/4/679-682 18861-64 are 
collections of the supporting documents. 

83. Court Minutes, 24 May 1822, IOR B/1/175,132, and Dart to Arrowsmith, 27 May 
1822, IOR E/1/258,§1063, accept the dedication of the Atlas to the Company; Court Min- 
utes, 4 Sep 1822, IOR B/175, 442, notes that forty copies of the atlas and Sketch were 
bought for E439/18. 

84. Clements R. Markharn, A Memoir on the Indian Surveys (London: Allen & Co., 1878, 
2d ed.), 405. "J" [for lames Salmond ?l, letter, Asiatic Journal 27 (Jan 1829): 56; "The Atlas 
of India Published by the East India Company," Asiatic Journal27 (Jun 1829): 723-24. 

85. James Remell, Memoir, 28 Feb 1823, quotations from 12,74, also 118-10, IOR F/ 
4/682 18864(2), np; a copy is UN Pw Jf 2861/5. 

86. CD to B, mil, 29 Oct 1823, IOR E/4/709. The parenthetical citations in the follow- 
ing text refer to this work. 

87. Edney, "Atlas of India," details Walker's background and the production history 
of the atlas. 1 recently encountered another relevant work: James T. Walker, "A Memo- 
randum on the Copper Plates of the Indian Atlas which he has Placed in the Hands of 
Engravers in London, the Geographical Materials furnished to the Engravers, and the 
Arrangements for the Final Disposal of the Work; September 1872," in Abstract of the Re- 
ports of the Surveys and of other Geographical Operations in India for 1871 -72, edited by 
Clements R. Markham (London, 1873), 47-53. 

88. Edney, "Atlas of India," 68-69. 
89. Correspondence Committee, Minutes, 16 Mar 1825, IOR D/10, recorded that the 

Court paid Walker E41 8s for the cost of compiling, engraving, printing, and coloring, 
eighty copies of the map. 

90. James T. Walker, "Memorandum on the State of the Arrangements for the Pub- 
lication of the Sheet[s] of the Indian Atlas in England," in Markham, Memoir (2d ed., 
1878), 431 -39; it was written in 1872, a year before John Walker's death. Arrowsmith had 
used 78" for the central meridian of his Atlas of South India; it passes quite close to Cape 
Comorin. 

91. CD to B, mil, 29 Oct 1823, esp. 17, 18, 110. Refer to CD to M, mil, 30 Sep 1814, 
1141 -43, IOR E/4/914; CD to M, mil, 4 Nov 1818,1110-11, IOR E/4/922. 

92. [Section of the Great Meridiortal Arcfrom Beder to Takhalkaml, J. & C. Walker sculpt. 
(London: Horsburgh, 1 Mar 1827), 1 : 506,880; Sketch of the Principal Triangles extendinguzvr 
that Part of the NizamS Dominions laying to the eastward of N i m l &  Kurnool by Lieut. Col. W. 
Lambton and Capt. George Everest, J. & C. Walker sculpt. (London: Horsburgh, 1 Mar 1827), 
1 :506,880; Plan of the Trigonometrical Operations in the Nizam's Dominions, Extendingfrom 
Kumool to the Godariery by Lieut. Col. W m .  Lambton, J. & C. Walker sculpt. (London: Hors- 
burgh, 1 Mar 1827), 1 : 506,880; Plan of the Trigonometrical Operations on the Peninsula of India 
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from the Year 1802 to 1814 inclusive under the Superintendence of Lieut. Col. W .  Lambton, 1. & 
C. Walker sculpt. (London: Horsburgh, 20 Jun 1827) in eight sheets. All of these are in 
IOR X/Plas Newydd purchase; other copies of the last three are BL Maps 52450 (25) and 
(26), and BL Maps 52415 (25). These maps were sent to India along with CD to B, mil, 
l 1  Jul1827,153, IOR E/4/719, and CD to Bo, mil, 18 Jul1827,711, IOR E/4/1048. 

93. CD to B, mil, 25 Aug 1830,12, IOR E/4/729. Peter Auber [Court secretary] to Ever- 
est, 27 May 1830, IOR E/1/266,51244; see chapter 7. 

94. For example, IOR X/9003 is a set of nine volumes of Atlas sheets bound by prov- 
ince, dating largely from the 1880s and early 1890s. 

Chapter Seven 

1. Hodgson to Charles Lushington [Bengal public secretary], 21 Nov 1821,714-5, and 
Hodgson, "Remarks on the Surveys in India generally, but more especially on those of 
a generally combined geographical and military nature, conducted by the officers of the 
Surveyor General's and the Quarter Master General's departments," 21 Nov 1821, 178- 
26, BPC 7 Dec 1821,561 and 562, IOR F/4/682 18864,493-525. 

2. BMC 8 Sep 1826,95156-57, IOR F/4/1017 27954,9-100, and B to CD, mil, 31 Jul 
1827,11225-32, IOR E/4/121, on the original correspondence in 1822 and the survey's 
subsequent history. Alexander Gerard, "Tract from Agra to Bhopal, surveyed . . . 1823," 
1 :  1,013,760, IOR X/1899; Gerard, "Original Maps in 4 Sheets, marked nos. 1, 2, 3, 4," 
annotated "received from Captain A. Gerard, 18th November 1826," 1 :253,440, IOR X/ 
1903, being the route from Agra to Bhopal; Gerard, "Tract from Agra to Bhopal," 1 :63,360, 
copied in 1828, listed in S. N. Prasad, comp., Catalogue of the Historical Maps ofthe Survey 
of India (1700-1900) (New Delhi: National Archives of India, 1975), F.29/20. 

3. Lambton to Everest, 18 Sep 1822, BMC 23 Sep 1824,5129 encl. 4, IOR F/4/836 22401, 
139-41. Lambton to Lushington, 29 April 1822, BPC 22 Jun 1822,553, IOR F/4/750 20515, 
41 -53; Hodgson to Lushington, 27 Jun 1822,72, BPC 5 Sep 1822,599, IOR F/4/750 20515, 
65-68. George Everest, An Account of the Measurement of an Arc of the Meridian between the 
Parallels of 18O3' and 24"7', being a Continuation of the Grand Meridional Arc of lr~dia . . . 
(London, 1830), 24, on Lambton's death-defying intentions. 

4. Blacker to William Casement [Bengal military secretary], 24 Dec 1823, BMC 29 Jan 
1824,5164, and 26 Dec 1823,74 and 78 (quotations), 7115-16, BMC 5 Feb 1824,5137, IOR 
F/4/889 23143, 27-28 and 47-64. Reginald H. Phillirnore, Historical Records of the Survey 
of India (Dehra Dun: Survey of India, 1945-58,4 vols.), 3: 240, re Everest and Blacker. 

5. Casement to Blacker, 5 Feb 1824, BMC 5 Feb 1824,5138, IOR F/4/889 23143,65. 
6. Blacker to Casement, 11 Aug 1824,723, BMC 23 Sep 1824,5126, IOR P/30/60. IOR 

F/4/836 22401, 35-231, is a copy with all enclosures; the letter's text was printed as an 
appendix to Andrew Scott Waugh, "Report and Statements of the Operations and EX- 
pense of the Trigonometrical Survey of India," British Parliamcntay Papers 1851 (219) 41: 
875-936, esp. 899 -902. 

7. Blacker, Memorandum, 22 Oct 1825, BMC 8 Sep 1826, 5158, IOR F/4/1017 27954, 
83-89; Gerard to Bentinck's military secretary, 10 Jul1829, UN Pw Jf 2772/2. 

8. B to CD, sep mil, 13 Oct 1824,79, IOR E/4/114. 
9. Blacker to Casement, 1 Oct 1824, 711, and Bengal General Order, forwarded to 

Bombay and Madras, 6 Jan 1825, BMC 6 Jan 1825,55181-82, IOR P/31/10. B to CD, mil, 
7 Apr 1826,1178, IOR E/4/117; B to CD, rnil, 26 Apr 1826,7178, IOR E/4/118; approved 
by the Court in CD to Bo, mil, 25 Jan 1828, 732, IOR E/4/1049. See also IOR F/4/928 26090. 

10. Hodgson to Casement, 24 Jan 1829, BMC 5 Feb 1829, 5120, IOR P/33/19; James 
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Herbert, "On the Construction of the Atlas of India," nd, but annotated as received 27 Apr 
1829, UN Pw Jf 2861/6. Refer to John A. Hodpon and Jarnes D. Herbert, "An Account 
of Trigonometrical and Astronomical Operations for Determining the Heights and Posi- 
tions of the Principal Peaks of the Himalaya Mountains, situated between the latitudes of 
31°53'10" and 30°18'30" N and the longitudes of 7734'04" and 7V57'22" E," Asiatic RP- 
searches 14 (1822): 182-372. 

11. Everest, Measurement of an Arc of the Meridian, 4-40, is a very personal account of 
his service on the GTS. 

12. George Everest, "Memoir regarding the Survey Establishment in India and par- 
ticularly the Great Trigonometrical Survey," nd, but probably Mar 1827, esp. q88, also 
184, IOR L/ MIL/5/402 205, fols. 358-406; copies are IOR F/4/1130 3021 1b (complete) and 
BL Add 14380, fols. 54v-67v (llll10- 129 only). This is probably the "various observations 
and suggestions" recorded as having been received by the Court from Everest in their 
minutes, 27 Mar 1827, IOR B/179,740; it was also dated by Neil Benjamin Edmondstone, 
"Memoir Respecting the Trigonometrical Survey of India," 25 May 1827,lOR L/MIL/5/ 
407 263, f01~. 191 -200. 

13. B to CD, mil, 21 Nov 1825,lll16-20, IOR E/4/116. 
14. Phillimore, Historical Records, 3: 445-46. The initial correspondence is: Everest to 

Salrnond, 29 May 1826, IOR L/MIL/5/402 205, fols. 319-20; Joseph Dart [Court secretary] 
to Everest, 15 Jun 1826, IOR F/4/1130 30211a, np; Everest to Dart, 21 Jun 1826, IOR L/ 
MIL/5/402 205, fols. 321 -24. 

15. Everest, "Memoir regarding the Survey Establishment," Mar 1827, to which the 
following parenthetical notes in the text refer. 

16. Correspondence Committee, Minutes, 15 May 1827, 10R D/12, 127; Court Min- 
utes, 16 May 1827,IOR B/180; Dart to Everest, 18 May 1827, IOR E/1/263,51129, copy in 
10R F/4/1130 30211a. 

17. Edmondstone, "Memoir," 25 May 1827, fol. 195v. 
18. The motive is imputed to Everest by Troyer to Bentinck, 26 Nov 1827, UN Pw J f  

2127. Everest's travels to Venice, Milan, and Vienna are mentioned by Anthony Hyrnan, 
Charles Babbage: Pioneer of the Computer (Princeton, NJ: Princeton University Press, 1982), 
72 n. 22, because Babbage spent the winter trying to catch up with Everest; see Everest (at 
Venice) to Babbage, 14 Jun 1828, BL Add 37184, fol. 132r. Everest to Dart, 17 Apr 1828, 
IOR L/MIL/5/402 205, fols. 417-18, forwarded a sick certificate from Rome. 

19. Correspondence Committee, Report, 591, 15 May 1827, IOR D/76, 60-62. Ed- 
mondstone, "Memoir," 25 May 1827, fol. 197v, bears a marginal annotation re the status 
of the indent for the new instruments. 

20. James Salmond, "Memorandum respecting a General Survey of India," Aug 1827, 
UN Pw Jf 2744/5, np (see note 49 in chapter 4 re authorship). CD to B, rev, 26 Sep 1827, 
7182-3 (quotation), IOR E/4/720. Troyer to Bentinck, 26 Nov 1827. 

21. CD to B, mil, 13 Oct 1824, 7712-13, IOR E/4/712, re Sabine. BMC 3 Jun 1825, 
55149-50, IOR F/4/836 22401, 235-40; B to CD, mil, 20 Aug 1825, 89, IOR E/4/116, re 
Grant. 

22. "Report of the Select Committee on the Best Mode of Apportioning more equally 
the Local Burthens collected in Ireland, and to Provide for a General Survey and Valua- 
tion of that Part of the United Kingdom," British Parliamentary Papers 1824 (445) 8. 

23. Blacker to Casement, 11 Aug 1824. See also Everest to Bedford, 1 Jul1840,ll83-5, 
IMC 26 Aug 1840,5117, IOR F/4/1917 82333,42-44. 

24. Salrnond, "Memorandum," Aug 1827; Troyer to Bentinck, 26 Nov 1827, quotation 
with original emphasis. 
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25. Everest to Loch [EIC Chairman], 8 Jun 1829, IOR L/MIL/5/402 205, fols. 352-57. 
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248-49,388n. 34; Gunter's chain, 110; 
Indians attributing supernatural pow- 
ers to, 330; Indians thought to be unable 
to use, 310; instrument makers with 
Great Trigonometrical Survey, 262; mea- 
suring instruments, 51; microscopes, 
48; pedometers, 171; perambulators, 
92,94,118; plane table, 108,111-12, 
113,115,185,256; surveyors as respon- 
sible for, 248-49; telescopes, 48. See also 
theodolites 

Ireland, Ordnance Survey of. See Ord- 
nance Survey of Ireland 

Italianate landscape art, 57 

Jacob, William Stephen, 259,264,344 
Jarry, Francis, 357n. 40 
Jay, Douglas, xvii 
Jenkins, Richard, 282,286 
Jervis, George Ritso, 313,344,403n. 53 
Jervis, Thomas Best: on Atlas oflndia,  278- 

79,324; Auguslus and, 270,272,274,275, 
280; biographical note, 344; on engrav- 
ing maps in India, 279,284; evangelical 
motive of, 148,269,313; and Everest, 
272-73,287,298; on finding map of Brit- 
ish lndia in Paris, 144, 278; flaws as a 
surveyor, 273,284; Hobhouse's support 
for, 270, 274, 279,281,283, 285-86,312, 
323; on Indian metrology, 269; in Lon- 
don, 1836-39,268-74; magnetic ob- 
servatory plan, 262,280-81; Ordnance 
Survey of Ireland as model for, 262,267, 
271,276-79,313; Pasley as opponent of, 
282,283; patrons of, 270; petition to East 
India Company, 274-75; plan for scien- 



Index 

tific survey of India, 262,268,271,274- 
87,288,394n. 45; Prinsep complains 
about Everest to, 267; as provisional sur- 
veyor general of India, 146,269,270-71, 
276,286,393n. 33; as pseudo-gentry, 
147; resigns from East India Company, 
274; Salmond as supporter of, 270,277; 
as self-publicist, 268; on single surveyor 
general, 201,276; survey and census of 
Concan (Konkan), 149,273,282,284, 
287,323; as victim of his own success, 
289; Walker as opponent of, 273,282, 
284,287 

Jervis, William Paget, 39211.20 
Johnson, Samuel, 2 
Johnstone, Alexander, 53,152,155,344 
Johnstone, Hester, 155 
Johnstone, Samuel, 155 
Jones, John, 69,72,73,344 
Jones, William, 31,344 
Jopp, John: biographical note, 344; "Bom- 

bay Presidency: Degree Sheets," 114; 
Bombay triangulation plan, 247; to 
Great Trigonometrical Survey, 259; on 
Reynolds's system, 96; surveying com- 
pared with fislung by, 332; western Dec- 
can triangulation proposal, 246 

Journey through Mysore (Buchanan), 79, 
80,81 

jungle fever, 130-31 
Jupiter, satellites of, 87-88 

Kanara (Canara), 176,177,178 
Kant, Immanuel, 44 
Kater, Henry: biographical note, 345; Ev- 

erest consults with, 247; Irish taxation 
testimony, 335; and Jervis's work on me- 
trology, 269; as Lambton's assistant, 182, 
183; sepoy accused of murder, 329 

Kathmandu, longitude of, 88 
Kelly, Robert, 94,101, 187,345 
Khasi Hills, 64-76; analysis lacking in 

Walters's account of, 75; empiricism 
in Walters's account of, 66,67,68-69; 
funerary monuments of, 68,70; graphic 
images in Walters's account of, 69- 
76; iron smelting in, 66-67,70; ortho- 
graphic variation in Walters's account 
of, 76; Picturesqueness in Walters's ac- 
count of, 69, 71 -72; Walters on Khasi 

society, 67; Walters on natural history 
of, 68; Walter~ '~ cave map, 72,73; Wal- 
ters's "View in the Kasya Hills," 7 l ,  
71 - 72 

Kim (Kipling), 309 
Kipling, Rudyard, 309 
Kirkpatrick, William, 82,345 
Kishen Singh, 309 
knowledge: eighteenth-century concep- 

tion of, 40; encyclopedias as maps of, 51; 
maps as representing, 338. See also em- 
empiricism; geographcal knowledge; 
science 

Konkan (Concan), 149,273,282,264,287, 
323 

Kumar, Deepa k, 29 
Kyd, Alexander, 136,345 

Ladies Diary or Women's Almanac, The, 151 
Laidlaw, Alexander, 149,296,345 
lakh (currency), xvii 
Lakshmaiah, Kavali Venkata, 154 
Lambton, William, 155-59; in Acadhie  

des sciences, 159,210,298; in admin- 
istrative structure of Madras mapmak- 
ing, 168; background of, 150; Bentinck's 
support for, 158,189,209; biographical 
note, 345; and cost of Great Trigonomet- 
rical Survey, 233; death in India, 131, 
150,159; East India Company on trian- 
gulation of, 182-83; Everest as chief 
assistant to, 22,211; on extending the 
Great Arc, 238; geodesy distinguished 
from general surveys by, 293; harkara 
causing trouble for, 329; journal of, 60- 
61; labor requirements of, 327-28; list of 
places in southern India, 324; Macken- 
zie compared with, 155,159-61, 163, 
182; Mackenzie evaluating, 149; in 
Madras reforms, 188,189; in North 
America, 155; Philosophical Transactions 
access while abroad, 305; Picturesque 
aesthetic of, 60-61; political connections 
in Madras, 148; portrait by Havell, 156; 
promotion and recognition for, 158 - 59; 
putting sunfeys in India on a scientific 
basis, 23; Rennell on triangulation proj- 
ect, 157, 158; in Royal Society, 159,210, 
298; as self-taught, 129; in Stuart's pro- 
posed survey of the peninsula, 184; as 
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Lambton, Williarn (continued) 
superintendent of Great Trigonometri- 
cal Survey of India, 209- 14; triangula- 
tion as a general survey, 182,183; trian- 
gulation in southern India, 20,22,112, 
126,157-59,161,179-84,189,190,193, 
194,209,293; on trigonometrical sur- 
veys as skeletons, 333; Watson's patron- 
age, 155-56 

land revenues: British policy on, 165; dis- 
trict collectors, 166,172,173,174; Indian 
states as built on, 328; maps required 
for collecting, 128; ryotwari settlement, 
171 -72,175,288,307,322-23,333; zam- 
indars, 165,171,328. See also revenue 
surveys 

landscape: British disciplining of, 334; as 
ideological concept, 72; rhetorical sepa- 
ration of geographer from, 74-75 

landscape drawings, 55,57 
landscape observation, 57-63 
language of maps, 96-97,333 
latitude and longitude measurement, 18- 

19,39,85-91; Brahmin calculations used 
in, 97; of Cape Comorin, 100-102,101; 
for cities of the lower plains, 136,151; 
latitude, 86; longitude, 86-91,179,295, 
363n. 27 

Learned Empire, 302,304 
Leyden, John, 304,345 
"Lieut. Lake, Engr., ascertaining the capa- 

bilities of the Guggur River for irriga- 
tion. Herbert Edwardes scratched it" 
(Edwardes), 74,75 

Limzus, 49-50,51 
lithography, 224,234,268 
Lloyd, Humphrey, 281,345 
local informants. See indigenous informants 
Loch, John, 282,283,397n. 87 
Locke, John, 49 
longitude measurement. See latitude and 

longitude measurement 
Ludden, David, 31,174 
Lushington, Sir James, 282,39911.14 

Macauley, Thomas Babington, 313- 14, 
318,345 

Mackenzie, Colin, 152-55; in administra- 
tive structure of Madras mapmaking, 
168; as agent of imperialism, 31; on Ar- 

rowsmith's Improved Map of India, 228; 
atlas of India plan, 221 -22; authority 
based on personal relationships, 217; 
background of, 150; on Bengal's carto- 
graphic anarchy, 214-15; biographical 
note, 345; Ceded Districts' survey, 176- 
77,188; circle of friends of, 160,373n.102; 
collection of manuscripts, 143, 155; in 
corps of engineers, 153; death in India, 
131,150; in the Deccan, 85,153,169; 
Deccan maps, 102,149,171; drawing of 
Javanese temple, 55,56; on East India 
Company officials, 63; on Eurasians as 
surveyors, 307; on the Great Trigono- 
metrical Survey, 149,207,214; on Hindu 
mathematics, 152; on his historical re- 
searches, 52; indigenous informants used 
by, 85; to Java with Raffles, 153,179,195; 
Lambton compared with, 155,159-61, 
163,182; long-windedness of, 383n. 63; 
in Madras reforms, 188,189; Mysore 
maps, 143,150,179,188,221,228; My- 
sore surveys, 44,45,84,111,127,128, 
149-50,359,161,175-79,188,189,190, 
328,329; in Order of the Bath, 153; or- 
ientalist interests of, 150; Peninsula Sur- 
vey as goal of, 176,187; plan to publish 
Mysore maps, 143; portrait by Hickey, 
153,154; Rennell on survey of, 157; Ren- 
nell's assessment of Mysore map, 150; 
on replacing village names by coordi- 
nates, 115,324; resistance to Mysore sur- 
veys, 328,329; salary as officer and sur- 
veyor general, 141; salary for Mysore 
survey, 141; scientific and ordinary 
surveys distinguished by, 293; as self- 

. taught, 129; on a single survey for India, 
213-14; in Stuart's proposed survey of 
the peninsula, 184; surveying system of, 
177,236; as surveyor general of India, 
141,146,159,200,206 -9,219; as sur- 
veyor general of Madras, 153,159,189, 
194-95,207; triangulation of Guntur 
District, 107; on Ward, 306 

Macleod, Roy, 294 
Madras, 165-95; administrative structure 

of mapmaking activities, 166,167- 
68; Bengal regulations adopted in, 171; 
as best-known position in southern In- 
dia, 100; Calcutta's authority over, 8; 
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cartographic establishment and sur- 
veyor general of India, 206,208,217- 18; 
cartographc expenditures of, 190; carto- 
graphic innovation in, 167; cartographic 
reform' in, 186-95; chef engineer, 149, 
166,169-70,187; East India Company 
astronomer at, 147,172,173,188,193; 
East India Company factory, 4; estab- 
lished military mapping institutions, 
169-71; longitude determination, 90; 
Mackenzie as surveyor general of, 153, 
159,189,194-95,207; map distribution 
controlled in, 142; mutiny of 1809,186; 
orphans apprenticed for surveying, 131, 
173-74,306; presidency of, 4,8; reve- 
nue surveys, 171 -75; savings in survey 
expenditures, 192,193; staff salaries 
in, 140-41; superintending engineers, 
166,169; "Survey of the Camatic," 185- 
86; surveyor general of, 183,186-95, 
379n. 70; trigonometric surveys in presi- 
dency, 110- 11,124; White Mutiny, 190. 
See also Madras Observatory; Military 
Institution at Madras; quartermaster 
general; Revenue Survey School 

Madras Almanac, 324 
Madras Observatory: Brahmins employed 

at, 131,173,308; founding of, 88,172; 
functions of, 88,295; longitude of re- 
vised, 108; in Madras administrative 
structure, 166; Madras council support- 
ing, 299; Petrie as protector of, 189; and 
Revenue Survey School, 172 - 73; sav- 
ings in, 1810- 12,193; under surveyor 
general, 193 

magnetism, 262,280-81,287,297 
Mairneux, Joseph de, 97 
"Major Everest G. T. Survey of India pull- 

ing up Trigon. Mast on top of Chur 
Mtn" (Vign?), 117 

~ a i s b a r ,  167 
Malacca, 233 
Malcolm, Sir John, 128,144,215,345, 

373n. 102,374n.11 
Malet, Charles, 82 
mapmaking. See mapping 
"Map of the Purgunnah of Colar in 

Mysore according to the Partition of 
1799" (Warren), 180,181 

mappaernundi, 301 

mpping (mapmalung), 77- 118; adminis- 
trative structure in Madras, 166,167- 
68; anarchic character of British, 162; 
British mapping of India critiqued, 28- 
30; chorography, 43,104,105; cognitive 
mapping, 72; conceptualiz~ng and mm- 
ing r e q u d  for, 3; coordinate systems, 
11 3,115; defined, 2; East India Com- 
pany policy on, 32-33,163; empiricism 
in, 287-88,293,338; Enlightenment 
view of, 17,18,21,29-30,293-94; epis- 
temological dilemma of, 95-96; epis- 
temological flaw in, 17, 18- 19; estab- 
lished military mapping institutions in 
Madras, 169-71; factors in British, 161 - 
62; flaws in British practice of, 25- 
30; formalized and regularized by East 
India Company, 163; ideology of, 30- 
36; and imperialism, 1-37,325; institu- 
tions for mapping all British India, 199- 
235; landscape view contrasted with, 57; 
local measures in, 84; in Madras, 165- 
95; mathematical cosmography, 18,44, 
301; in military academy curricula, 124; 
in military science, 18; as a practice, 121; 
rationalizing process of, 123; scientific 
versus artistic, 23; as secondary priority 
for East Inda Company, 121; systema- 
tizing archives of, 123; as technical 
handmaiden of science, 298; triangula- 
tion changing expectations for, 162. !5ee 
also cartography; compilation, carto- 
graphic; graticules; latitude and long- 
tude measurement; maps; surveying 

maps: actual surveys as basis for, 320; 
d'Anville's Carte de I'lnde, 5, 6,84, 232; 
Arrowsmith's Atlas of South India, 224- 
30,225,385n. 90; Arrowsmith's Improved 
Map oflndia, 149,222,228; Arrowsmith's 
Sketch ofthe Outline and Principl R i z v s  
of lndia, 224,227,228,229; biologcal 
classifications likened to, 51,96; bring- 
ing entire country under a single view, 
325; Call's "Atlas of India," 137, 202; 
cartographic literacpir\ East India Com- 
pany, 124-28; compilation of, 18, %- 
104; as constructs of vision, 72; a defini- 
tive map of India, 200-201; distribution 
controlled, 142-44; environmental dam- 
age to, 326,40511.23; expansion of map 
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maps (continued ) 
literacy in Europe, 2; in geographical 
knowledge, 42; hierarchy of, 320; Hodg- 
son's "Atlas of the North-West of In- 
dia," 102,103,320; increase in publica- 
tion of, 144-45; as kept in manuscript, 
121,144; knowledge represented in, 338; 
language of, 96-97,333; mappaemundi, 
301; media decaying, 326,40511.23; 
memoirs accompanying, 98 - 100; men- 
tal geographical images shaped by, 2; as 
metaphor for archives, 50; in military 
culture, 124-26; mimetic maps, 21; for 
nonmilitary functions of government, 
126-28; l : l  maps, 21,25,27,115- 
16,337; overview in, 64; panopticon 
compared with, 24-25,26,102; and per- 
spective, 72; power relations in space of, 
333; printed maps required, 220; propa- 
ganda maps, 338; Remell's Hindoostan, 
12,13,14,99,337; Rennell's A New Map 
of Hindoostan, 99,222; from route sur- 
veys, 94; Said's critique of, 24; spatial 
conceptions influencing, 2; of the sub- 
continent in sixteenth and seventeenth 
centuries, 4-5; as symbols of appropri- 
ation and ownership, 337; triangulation- 
based, 113,320-21; as unproblematic 
statements of reality, 16-17,23,30-31, 
39. See also Atlas oflndia; Bengal Atlas, 
A; mapping 

Marathas, 9,125,132,153,199 
Markham, Clements, 23,229 
Maskelyne, Nevil, 87,151,157-58,345 
mathematical cosmography, 18,44,301 
Mather, John, 110-11,144,168,175,177, 

345 
Mayer, Tobias, 87,91 
measuring instruments, 51 
media, fading and decaying of, 326,40511.23 
Melvill, Philip, 282,396n. 73 
Memoir of a Map of Hindoostan (Rennell), 

11,99,101 
memoirs accompanying maps, 98- 100 
Metcalf, Thomas, 34 
Metcalfe, Charles T. M., 310,327,345 
Method, 49-51 
metric system, 106 
microscopes, 48 
Military Institution at Madras, 184-86; 

and Barlow's reforms, 189; cartographic 
duties of graduates, 185, 190,37711.49; 
in education of surveyors, 129; Hewett's 
reform of, 191,193; initial plans for, 
184-85; mapmaking role of, 166,168; 
plane table use by, 112; quartermaster 
general's role at, 171; students to make 
topographic surveys, 183 

Miller, David, 299,302 
Miller, Sir John, 295 
mimetic maps, 21 
Minto, Lord (Gilbert Elliot), 158,189, 

190,345 
Mirza Mogul Beg, 82 
Misra, B. B., 16,31 
missionaries, 314 
modern state, 35-36,53,138,338-39 
Mohsin Husain, Syed Mir, 262,345 
Moll, Hermann, 5,7 
Monteith, William, 320-21,345 
Montgomerie, Duncan, 259,320,345, 

378n. 49 
Montgomery Martin, Robert, 361n. 2 
Morison, William, 96,195,332,345 
Mt. Everest (Peak XV), 262,265 
Mountford, Francis, 217, 218,219,220, 

223,345,378n. 49 
Mudge, William, 373n. 95 
Mughal empire: Akbar, 11; Aurungzeb, 5; 

disintegration of, 9; and East India 
Company factories, 4; in European 
maps of seventeenth century, 5; and 
Hindustan, 11; information network at- 
rophy, 132; in Rennell's conception of 
India, 11 -13; Shah Alam, 12; southward 
expansion of, 5; subas (provinces) in 
Rennell's maps, 11 

Munro, Thomas: biographical note, 345; 
cost of revenue surveys of, 255; informa- 
tion requested on Bombay surveys, 219; 
on land rights in India, 31; Mackenzie's 
letters to,. 209,215; on native agency, 
307; revenue assessment review in Ma- 
dras, 218; revenues of Ceded Districts 
settled by, 171 -72, 175, 215,218,277; on 
survey funding, l26 

Murphy, Hastings, 247 
museums, 39,40 
Mutiny of 1857,35 
Mysore: Bangalore botanical gardens, 295; 
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Buchanan's Journey through Mysore, 79, 
80,81; Buchanan's survey of, 44,46,77- 
78,127; Canara, 176,177,178; Ceded 
Districts of, 172, 175, 188, 215,218,277; 
Haider Ali, 125, 175,344; Mackenzie's 
maps of, 143,150,179,221,228; Mack- 
enzie's surveys of, 44,45,84,111, 127, 
128,149-50,159,161,175-79,188,190, 
328,329; partition of, 127,167; Sonda, 
176,186; surveys of, 128; Tipu Sultan, 
125,153,175,347 

Nagappattinam (Negapatnam), 101,101 
Nagpur survey, 109,289,310 
Napier, Lord, 152 
Napoleonic Wars, 142-43 
narratives: exploration narratives, 65- 

66,7940; geographical narratives, 63- 
69,77-79,92; pure narrative, 85; travel 
narratives, 65 -66,79 - 80,92 

Nasir-ud-Din Ahrnad, 316 
native informants. See indigenous 

informants 
natural history, 24,49-51,68,298,302 
"Near Tacisudon" (Davis), 59 
Negapatnam (Nagappattinarn), 101,101 
Nepal: Bengal survey skirting, 265,334; 

Buchanan's survey in, 78,82,85; Kath- 
mandu longitude, 88 

New Map ofHindoostan, A (Rennell), 99,222 
newswriters, 132 
Newton, Isaac, 21,91 
Newtonian worldview, 106,301 
Nicolet, Claude, 1,34 
Nietzsche, Friedrich, 48 
Norris, J. B., 109 

observation, 39-76; collection compared 
with, 40; contradictions in, 76; conven- 
tionality of, 52; difficulties in triangula- 
tion surveys, 117-18; disciplinary gaze, 
53,54; geograplucal, 46,63-69,74,77- 
79,94; landscape observation, 57-63; 
mathematical modeling of, 51; observer 
as active and observed as passive, 318; 
reason as corrective for, 51,115; reason 
extending, 85; and science, 32; scientific 
gaze, 53-57,63-64; spectator and ob- 
server contrasted, 48; systematic obser- 
vation, 46-53. See also astronomical 

observation; panopticon; Picturesque 
gaze, 57 - 63 

Olliver, Joseph: biographial note, 346; as 
Eurasian, 307; surveying Calcutta series, 
241,242,263 

Ordnance Survey of Great Britain, 28,130, 
252 

Ordnance Survey of Ireland: as cadastral 
survey, 28,288; cost compared with 
Bengal survey, 257; engneer cadets to 
spend time at, 281 -82,283,2&4-85; ex- 
emplary influence of, 288; as model for 
Blacker, 201; as model for Great Trigo- 
nometrical Survey, 35,237, 244,245, 
247-48; as model for Jervis, 262,267, 
271,276-79,313 

orientalism, 150,297,303, 304-5,310, 
313- 14 

Orissa, 165 
Orme, Robert, 125,135,136,346,368n.31 
orthography, 76 
Oudh (Awadh), 144,316 
overview, 64 

pagoda (coin), xvii 
pandits, 82,155,308-9,328,331 
panopticon, 24; maps compared with, 24- 

25,26,102; as metaphor for mechanisms 
of control, 325-26; trigonometric sur- 
veys in creating geographic, 113,319- 
20,322,325 - 32,337 

paper, fading and decaying of, 326,405n. 23 
Paris, royal observatory of, 87, 112, 179, 

277 
Pasley, Charles Robert, 282, 283,346, 

396n. 73 
pastoral poetry, Roman, 57 
patronage: defined, 146; East India Com- 

pany system of, 122,123,145-50,162, 
163; interest, 148,150, 162; Jervis's pa- 
trons, 270; in rejection of Jervis's plan, 
262,286; in science, 302; Watson's pa- 
tronage of Burrow, 151; Watson's pa- 
tronage of Lambton, 155-56 

Peach, Samuel, 157,346 
Peak XV (Mt. Everest), 262,265 
pedometers, l71 
Peers, Douglas M., 401n. 33 
perambulators, 92,94118 
Persian correspondence, 133,138 
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perspective, 72 
Petrie, William: biographical note, 346; on 

East India Company's support of sci- 
ence, 291,293; Lambton supported by, 
158; Mackenzie supported by, 160; on 
Military Institution graduates, 377n. 49; 
Observatory at Madras founded by, 90, 
172; Observatory protected from Bar- 
low's reforms by, 189,193; on topo- 
graphical surveys, 183 

Phillirnore, Reginald: biographical sketches 
of surveyors, 131; Historical Records of 
the Survey oflndia, xiii, xiv, 23, 122,130, 
131; on Mackenzie's relations with Lamb- 
ton, 159; on surveying in Bengal, 165; on 
surveys as coherent endeavors, 23 

Picturesque gaze, 57-63; disciplinary gaze 
compared with, 54; etymology of pictur- 
esque, 57; guidebook instructions on, 
58-59; India as naturally Picturesque, 
60-62,74; intention of, 58; key principle 
of, 61 -62; scientific gaze contrasted 
with, 63-64; in Walters's account of 
Khasi Hills, 69, 71 -72 

Pigot, Lord, 142 
Pitt, William, 8 
plane table, 108,111 -12,113,115,185,256 
"Plane Table Maps of the Nagpur Survey" 

(Norris), 109 
Plassey, Battle of, 8,133 
Playfair, William, 159,239,298,346, 

37311.95 
Pond, John, 246,306,346 
Pondicherry, 4,100 
Poolytopu, 101,101 -2 
poststructuralism, 41 
Poussin, Nicolas, 57 
presidencies, 4 
primary triangulation, 27; ?08 
Prince, Hugh, 57 
Pringle, John, 102,346 
Prinsep, ~ e n r ~  Thoby: Benthck con- 

trasted with, 267; biographical note, 
3%; compilation-style mapmaking pre- 
ferred by, 266-67; on Everest, 267,289; 
Geographical Committee, 266-68; as 
Persian secretary, 138; on Rennell, 267, 
299; on skipping subsidiary meridians, 
267-68 

Prinsep, James, 263,304,346,360n. 69, 
361n.2,362n. 12 

Prinsep, Thornas, 216,346 
propaganda maps, 338 
Ptolemy, 3 

quartermaster general (Madras): in ad- 
ministrative structure of Madras, 166; in 
cartographic hierarchy in India, 149; du- 
ties of, 170-71,191,194; Hewett on, 191; 
primary cartographic responsibility in 
Madras given to, 187-89; relative sav- 
ings on, 1810-12,193 

Radhanath Sickdhar, 262,346 
Raffles, Starnford, 153 
Read, Alexander: biographcal note, 346; 

local informants used by, 84; local mea- 
sures used by, 84,36311.21; ryotwari set- 
tlement in Baramahal, 171,175,296; 
trigonometrical surveys in Madras, 110 

reason: observation corrected by, 51,115; 
observation extended by, 85; rational 
thought as geometrical, 49; science in- 
corporating rationality of empire, 293- 
318; vision corrected by, 48-49,81 

reconnaissance surveys, 91,92,116 
regional surveys: astronomical observa- 

tion in, 18; as choregraphic in eigh- 
teenth century, 104; first Indian survey 
based on triangulation, 111; Rennell's 
survey of Bengal as, 17,102,104,135; 
systematic approach to, 18; triangula- 
tion shifting certitude from office to 
field, l15 

regions, 42 
Rennell, James, 9-16; Bengal survey, xiii, 

17-18,102,104,135-36; biographical 
note, 346; Burrow and work of: 151; 
Cape Comorin longitude determination, 
100-102,101; College of Fort William 
offer, 303; as commercial geographer, 
135,147; creativity of, 31; as East India 
Coriipany's mapping expert, 149; East 
India Company supported by, 12- 13; 
as Father of Indian Geography, 22-23; 
Hindoostan map, 12,13,14,99,337; in- 
digenous sources used by, 82; as infor- 
mation gatherer for East India Com- 
pany, 31; on Lambton's survey, 157,158; 
on Mackenzie's map of Mysore, 150; on 
Mackenzie's survey, 157; as making few 
maps after 1792,143,201 -2; map com- 
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pilation strategy, 98-102; maps for 
Hornernann's Sahara journal, 104, 
365n. 55; Memoir of a Map of Hindoostan, 
l l, 99,101; A Nezu Map of Hindoostan, 99, 
222; plan for mapping northern India, 
239; Prinsep on, 267,299; salary and 
pension as surveyor general, 134,140; 
salary as army officer, 140; on a survey 
of India, 229-30; as surveyor general of 
Bengal, 9,98 - 100,133 - 36; Tavernier's 
data used for comparison by, 84; Tief- 
fenthaler's work used by, 133; work 
translated, 351n. 11. See also Bengal At- 
las, A 

Renny, Thomas, 264,346 
representation, 39 - 76; as copying reality, 

41; Great Trigonometric Survey as true 
representation of India, 39; of imperial 
India, 332-40; maps as representing 
knowledge, 338; science in British repre- 
sentation of themselves, 32,33,301-4; 
specimens as representative, 40; trigo- 
nometrical surveys representing the irn- 
perial self, 316- 18 

revenues, land. See land revenues 
revenue surveys: Allahabad conference of 

revenue surveyors, 258,390n. 60; debated 
in 1830s, 322; Hodgson as revenue sur- 
veyor general, 147,217; in Madras, 171 - 
75,190,193; permanent settlement dis- 
couraged, 165; under surveyor general 
of India, 216; of Upper Provinces, 255, 
257-58,285; village surveyors and ap- 
prentices in, 131; of western Deccan, 334- 
35. See also cadastral surveys; Revenue 
Survey School 

Revenue Survey School: disbanding of, 
217; expenditures, 1794- 1808,190; in 
~adrasadministrative structure, 166; 
and Madras Observatory, 172-73; or- 
phans used at, 375n. 14; quartermaster 
general and, 170; Warren's reforms at, 
1 74 

Reynolds, Charles: Bentinck on map of In- 
dia of, 253; biographical note, 346; East 
India Company seeks returns of maps 
of, 144; exchanging information with 
Call, 202; indigenous informants used 
by, 309- 10; map of India of 1809,102, 
309-10,405n. 21; methodology of, 96; 
payment for work of, 149; as surveyor 

general of Bombay, 167; Williams's revi- 
sion of map of India of, 149,203,222-23 

Richards, William, 135,146,346 
Riddell, John, 208-9,346,37811.49 
Righey, Henry, 254,257,346 
Robert de Vaugondy, Gilles and Didkr, 10 
Roman pastoral poetry, 57 
Rose, Gdlian, 63 
Ross, James, 272,346 
Ross, John, 21 1 
Ross, Patrick, 187,194,346 
route surveys (traverses), 91-96; in cadas- 

tral surveys, 110,111,112; continued 
use of, 195; errors in, 94-95,102; Ever- 
est on, 105; Hodgson's method for, 321; 
Indian disruption of, 327; instruments 
for, 91,92,94; in Madras, 171; Malcolm's 
surveys of central and western India, 
128; from Putpurgunj (Delhi) to Ally- 
ghur, 93; as reconnaissance for trig- 
onometrical survey, 116; recording in 
journals, 92; trigonometrical surveys 
contrasted with, 105 

Roxburgh, Wdham, 297,346 
Roy, William, 152,209,252,346 
Royal Astronomical Society, 302 
Royal Geographical Society, 302,320 
Royal Institution, 302 
Royal Military Academy, 303 
Royal Society: encourages East India 

Company to sponsor research, 297; 
Everest elected to, 298; Lambton elected 
to, 159,210,298; petition to East India 
Company, 274-75; Philosophical Transac- 
tions available abroad, 305 

Royal Zoological Society, 302 
Rundstrom, Robert, 294 
rupee (coin), xvii 
Russell, Lord John, 270,347 
Russia, 334 
ryotwari settlement, 171 -72,175,288,307, 

322 - 23,33 

Sabine, Edward W., 244,272,280-81, 
285,347 

Said, Edward, 24,25,33,63,297,353n. 35 
St. Thomas's Mount, 20,23,182 
Salrnond, James: and Arrowsmith's Atlas 

ofsouth India, 229; biographical note, 
347; in creation of a single surveyor gen- 
eral, 203-4,214,216; in East India Com- 
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Salmond, James (continued) 
pany's cartographic hierarchy, 149; and 
East India Company's cartographc 
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39,322; tertiary, 27, 108, 116, 118; in 
topographical surveys, 29,108, 110,111, 
116; topography and, 104-13; in trigo- 
nometrical surveys, 19, 105-6,321. Sec 
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