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INTRODUCTION  

 

We know that this region has been the theater, in recent years, of colonisation 

efforts of an entirely new kind. Artesian wells have brought out water where it was 

lacking, and made it possible to irrigate and develop land hitherto deemed sterile: 

around these new sources of spring water, the ground has been covered with 

immense plantations of date palms, and we have seen French settlers create from 

scratch large oases in the middle of the desert.1 

 

When the French first laid siege to Algeria in 1830, they encountered a land that appeared ósterileô and 

arid, as recalled by the French engineer Georges Rolland in his La Conquête du désert. But, as Rolland 

suggest, this supposed sterility was accompanied by the promise that French hydraulic engineering, as 

the emblem of a form of colonisation óof an entirely new kindô, was capable of restoring the land by 

returning its water. This depiction of Algeriaôs hydrology is reminiscent of a much broader 

environmental narrative that emerged in the decades following the French conquest of Algiers. Previous 

studies have outlined how this French narrative, which revolved largely around an imagined 

environmental history of North Africa, depicted Algeriaôs natural environment as degraded and 

neglected by the native population. Several authors have demonstrated how French environmental 

discourses in turn shaped disciplinary environmental policies in colonial Algeria and aided the seizure 

of land from Algerian landowners.2 The role of water has yet received considerably less attention in 

these inquiries, even when the opening lines by Rolland suggest that hydrology was equally of concern 

in these narratives and the first decades of French colonisation witnessed sweeping interventions in 

                                                           
1 Georges Rolland, La Conqu°te du d®sert. Biskra, Tougourt, LôOued Rirô (Paris: Challamel, 1889), 12: ñOn sait 

que cette r®gion a ®t® le th®©tre, dans ces derni¯res ann®es, dôentreprises de colonisation dôun genre entièrement 

nouveau. Des sondages art®siens ont fait jaillir lôeau o½ elle manquait, et permis dôirriguer et de mettre en valeur 

des terrains jusquôalors r®put®s st®riles: autour de ces nouvelles sources dôeau vives, le sol sôest couvert 

dôimmenses plantations de palmiers-dattiers, et lôon a vu des colons franais cr®er de toutes pi¯ces de grandes 

oasis au milieu du d®sert.ò 

2 See, in particular, Diana K. Davis, "Desert 'Wastes' of the Maghreb: Desertification Narratives in French 

Colonial Environmental History of North Africa," Cultural Geographies 11 (2004), 359-387; Diana K. Davis, 

Resurrecting the Granary of Rome: Environmental History and French Colonial Expansion in North Africa 

(Athens, OH: Ohio University Press, 2007); Caroline Ford, ñReforestation, Landscape Conservation, and the 

Anxieties of Empire in French Colonial Algeria," The American Historical Review 113 (2008), 341-362; Henry 

Sivak, "Legal Geographies of Catastrophe: Forests, Fires and Property in Colonial Algeria," Geographical 

Review 103 (2013), 556-574. 
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Algeriaôs rivers, marshlands and aquifers.3 The objective of this thesis, therefore, is to explore how 

Algeriaôs hydrology figured in French colonial environmental narratives. More importantly, following 

an initial impetus by Diana K. Davis, this study aims to elucidate how discourses and policies about 

water served as and produced a form of óenvironmental governmentalityô.4 The research question 

guiding this study is worded as follows: how did water figure in the dominant environmental discourse 

construed by the French in colonial Algeria and how was this discourse intertwined with the instruments 

of power of the colonial state? 

 The existing scholarship about environmental narratives in French Algeria hinges around four 

main arguments. The first, which has been excellently pictured by Diana K. Davis, is that there existed 

a dominant belief among the French that the Arab invasion of North Africa had prompted colossal 

environmental change, leaving large parts of the territory arid and ostensibly infertile.5 Algeriaôs pastoral 

and largely Arab population, with its supposedly destructive land use practices, was particularly held 

responsible for the deforestation and desertification at a grand scale, as Henry Sivak and Caroline Ford 

have demonstrated.6 The second element is the invocation of the Roman history of the region, which 

loomed large in French environmental histories and often praised the agricultural abundance and lush 

forests that supposedly existed under Roman rule.7 Thirdly, the French drew an image of themselves as 

the rightful inheritors of the land, who were best suited to restore the region to its former Roman 

splendour.8 Finally, the extant scholarship suggests that constructed environmental histories and 

narratives were linked to colonial power and justified the manifold material trajectories along which the 

colonial state was expanded, consolidated and contested.9 By characterising French environmental 

discourses of Algeria as symptomatic of óeco-governmentalityô, Davis has suggested that the ways in 

which natural resources figured in colonial discourses may confer valuable insights about the 

environment as part of colonial power constellations.  

                                                           
3 Brock Cutler has looked into interventions in Algiersô urban water provision in the nineteenth century as part of 

efforts to turn the colonial capital into a profoundly modern city: Brock Cutler, "Imperial Thirst: Water and 

Colonial Administration in Algeria, 1840-1880," Review of Middle East Studies 44 (2010), 167-175. 

4 Diana K. Davis has suggested that French discourses of Algeriaôs environment, together with their material 

repercussions, constituted a form of óeco-governmentalityô or óenvironmental governmentalityô as I will term it 

in the remainder of this study. Diana K. Davis, ñEco-Governance in French Algeria: Environmental History, 

Policy, and Colonial Administration,ò Proceedings of the Western Society for French History 32 (2004), 328-

345. 

5 Davis, ñEco-Governance,ò 339;  

6 Davis, ñDesert óWastesô,ò 366-367. 

7 Davis, The Granary of Rome. 

8 Patricia Lorcin, ñRome and France in North Africa: Recovering Algeriaôs Latin Past,ò French Historical 

Studies 25, no. 2 (2002), 295-329. 

9 Davis, ñDesert óWastesô,ò 368; Ford, ñReforestation,ò 351. 
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Much scholarship on techniques of power and systems of order in European colonies has failed 

to take into account the pre-eminence of relations between colonial subjects and the natural environment. 

Likewise, unlike the many studies on irrigation and hydraulic engineering in imperial India, the 

association between colonial imaginations of water and state power have been left unaddressed in the 

literature about French Algeria. I employ the concept of óenvironmental governmentalityô ï as a 

synonym of eco-governmentality ï as a theoretical lens to understand how knowledge production, 

environmental discourses and modern forms of state power are enmeshed. By shifting the focus to water 

in the French Algerian context, this study contributes to the existing scholarship in three important ways. 

First, it adds to our understanding of previously studied colonial environmental narratives, as it 

demonstrates how a crucial yet understudied resource figured in invented environmental histories of the 

region. In addition, the study elucidates the particularities of French hydrological narratives about 

Algeria, thus expanding our knowledge of imperial imaginations of water. Second, this research aims to 

reveal how hydrological discourses, scientific knowledge and colonial power were intertwined in French 

Algeria. As such, it contributes to a comprehension of how discourses about the environment and 

particular imaginations of ónatureô interacted with the formation of modern state power. It highlights 

how an integration of Foucauldian theories of modern state power and natural resource politics can be 

employed to explain in which ways colonial state-building and resource extraction were entangled. 

Hence, the findings also add to a burgeoning body of scholarship on water politics in colonial societies, 

which to date has been dominated by discussions of water in British India.10 Finally, even though it is 

concentrated on hydrological discourses and policies in the nineteenth century, this study contributes to 

an understanding of the roots of óhydro-modernitiesô that came to full fruition throughout the twentieth 

century.11 I will demonstrate that the intellectual and discursive basis for an imagination of water in 

colonial Algeria that emphasised a neglected and degenerate hydrology, had been laid in the first decades 

after the French occupation. As such, my analysis offers a much-needed contextualisation of twentieth 

century discourses of hydrological development by elucidating its roots in particular colonial and 

Orientalist imaginations of water and water infrastructure.  

The corpus of primary sources in this study consists primarily of scientific publications in the 

field of geology and geography, comprehensive encyclopaedias, scientific reports, and other relevant 

publications by French government institutions. These sources enable both the reconstruction of a 

hydrological discourse about Algeria and the mapping of its materialisation in the form of hydraulic 

infrastructure. My focus is on material published between 1850 and the fin de siècle, as it was during 

                                                           
10 See, for example, John Broich, ñEngineering the Empire: British Water Supply Systems and Colonial 

Societies, 1850-1900,ò Journal of British Studies 46, no. 2 (2007), 346-365; Rohan DôSouza, Water in British 

India: The Making of a óColonial Hydrologyô, History Compass 4, no. 4 (2006), 621-628. 

11 Erik Swyngedouw, Liquid Power: Contested Hydro-Modernities in Twentieth-Century Spain (Cambridge, 

MA: MIT Press, 2015).  



6 
 

this time that Algeria experienced the first wave of vigorous land use transformations and expansion of 

colonial power in all its manifestations.12 Importantly, this period witnessed the emergence of a broader 

French environmental narrative, as Diana Davis has laid out, and simultaneously gave rise to a first 

ógenerationô of French hydraulic politics in North Africa. The majority of the primary material has been 

retrieved from the collections of the Bibliothèque Nationale de France (BNF) in Paris, who have made 

a tremendous body of sources digitally available. In addition, I am thankful to the digital collections of 

the Harvard University Library and the British Library. Initially, my intention was to corroborate the 

corpus of scientific and administrative publications with archival material of the French colonial 

authorities and relevant metropolitan ministries, to develop a more in-depth understanding of the 

decision making processes behind colonial hydraulic policies. Material limitations, however, withheld 

me from accessing the Archives Nationales dôOutre-Mer (ANOM) in Aix-en-Provence adjoining the 

Mediterranean, where the vast majority of Algeria-related material is held and whose collections have 

only scarcely been digitised and made public. Nevertheless, extensive secondary writings by colonial 

engineers and administrators proved adequate to draw an ornate picture of scientific and technological 

intervention in Algeriaôs hydrology in the second half of the nineteenth century. 

I made an initial comprehensive selection of primary sources from the second half of the 

nineteenth century based on search queries associated with Algeriaôs hydrology and hydraulic 

infrastructure in the Gallica digital catalogue of the BNF, followed by a further selection of sources 

using a snowballing approach. Of great value has also been Justin Savorninôs overview of geological 

scholarship in Algeria and North Africa, especially for identifying relevant source material on 

underground hydrology in the Algerian Sahara. Through a close-reading of the sources, I have identified 

and synthesised emergent themes, together comprising the dominant aspects of a French hydrological 

discourse. In the second step, I have studied what material implications followed from narratives about 

water, particularly with respect to government policies and infrastructure projects aimed at restoring 

Algeriaôs hydrological abundance through technological and institutional interventions. Translated 

quotations have been translated from French by me, unless stated otherwise in the notes.  

Even though the objective of the study is to outline French hydrological discourses and related 

French colonial policies, the overall absence of indigenous voices in the selection of primary material 

hinders a more detailed understanding of the impacts of French policies on socio-environmental 

relations and their contestations. When it comes to the regulation of water-society relations, as I will 

develop further in the first chapter, the examination of subjectivities is crucial to draw a comprehensive 

                                                           
12 On land use transformation in nineteenth century Algeria and the subsequent transfer of indigenous lands to 

the colonial state and private landowners, see for example André Nouschi, Enquête sur le niveau de vie des 

populations rurales constantinoises de la conquête jusqu'en 1919 (Paris: Presses universitaires de France, 1961); 

Charles-André Julien, Histoire de l'Algérie contemporaine (Paris: Presses universitaires de France, 1964); James 

McDougall, A History of Algeria (Cambridge: Cambridge University Press, 2017). 
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image of how existing relations changed over the course of colonial intervention. I witnessed that every 

now and then, French authors do include Algerian voices in their writings, but it should generally be 

assumed that these were advantageous to colonial objectives. Overall, the source material does provide 

a good sense of how French hydrological policies were at least striving to affect óenvironmental 

subjectivitiesô and the relations between water and colonial subjects, but it is key to keep in mind Ann 

Laura Stolerôs assertion that archives are active sites of knowledge production that mirror colonial power 

hierarchies.13 

In what follows, I will first embed the study in the scholarship on environmental history and 

discourses in colonial Algeria and establish the theoretical foundation by discussing how the notion of 

óenvironmental governmentalityô can be envisaged within a context of colonial power. Starting from a 

discussion of Foucaultôs concept of ógovernmentalityô, I outline how previous authors have proposed to 

incorporate nature and the environment into Foucaultôs theories of modern state power. Furthermore, I 

touch upon theories of colonial knowledge production and the conceptual linkages between water as a 

socio-cultural phenomenon and colonial power. The second chapter discusses the institutional 

foundations that facilitated the introduction of new hydrological discourses in Algeria after the French 

occupation. By tracing how French hydrological scholarship emerged in Algeria and was intimately tied 

to political and economic objectives of colonial and metropolitan institutions, I demonstrate how new, 

disruptive forms of studying and representing water entered colonised Algeria. The particular 

hydrological discourse which emerged in the second half of the nineteenth century is the subject of the 

third chapter. Here I identify some of the most recurring themes in French discourses about Algeriaôs 

water resources, revealing how Algeriaôs hydrology was often perceived as different, unpredictable and 

in need of restoration to serve the agricultural development of the colony. These narratives consequently 

called for French hydrological intervention and took the Roman occupation as a model. Furthermore, 

this chapter suggests a clear awareness in nineteenth-century France that water and hydraulic 

infrastructure could profoundly serve political goals and effect societal changes. In the final chapter, I 

am concerned with the material ramifications that these discourses gave rise to or legitimised, and argue 

that in the decades following the occupation, the French made a first attempt at instituting a óhydraulic 

politicsô in Algeria. By constructing large-scale storage dams and irrigation canals and establishing wells 

across the Sahara, the French brought about vast socio-environmental changes that preluded the more 

systematic and even grander hydraulic engineering of the twentieth century.  

 

 

 

  

                                                           
13 Ann Laura Stoler, ñColonial Archives and the Art of Governance,ò Archival Science 2 (2002), 87. 
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CHAPTER I 

COLONIAL ENVIRONMENTAL DISCOURSES AND THE REGULATION OF SOCIO -

ENVIRONMENTAL RELATIONS  

 

The objective of this thesis is to study how knowledge production, water and colonial power were 

entangled in nineteenth century French Algeria. This chapter opens with a discussion of the existing 

scholarship on environmental discourses in colonial Algeria, particularly with regard to the supposed 

deterioration of Algeriaôs environment as a result of deforestation and pastoral land habits. Starting from 

Diana K. Davisô suggestion that these discourses represented a form of environmental governmentality, 

I then embark on a discussion of Foucaultôs theory of ógovernmentalityô as a way of tracing how modern 

forms of state power came into being. Subsequently, I discuss the work of a number of scholars who 

have argued that Foucaultôs concept lacks an adequate engagement with nature ï or óterritory and its 

qualitiesô in Foucaultôs own words. As such, these authors have expanded Foucaultôs concept to account 

for the relations between subjects and the environment as a crucial part of modern political rationalities 

and the establishment of systems of knowledge production that have allowed the naturalisation of 

specific ótruthsô about nature. In addition, I engage with theories of colonial environmental 

epistemologies and their general tendency to dismiss existing forms of knowledge production while 

introducing órationalô, scientific regimes of truth about nature. What emerges is a theoretical framework 

that explains the dialectical interactions that I am concerned with in the remainder of this thesis: those 

between knowledge production, environmental discourses and the establishment of a colonial state 

apparatus in nineteenth-century French Algeria. In the latter part of the chapter, I demonstrate how 

political ecologists have previously applied a similar lens to the study of water in colonial and imperial 

contexts. As such, the concept of environmental governmentality can be narrowed down to elucidate 

relations between colonial power, colonised subjects and the socio-cultural production of this fluid 

resource. 

 

Imagined environmental histories 

We owe much to the geographer Diana K. Davis for the most comprehensive writings on French 

environmental discourses of Algeria.14 Central to Davisô work is the argument that an anachronistic 

narrative about Algeriaôs environmental history was construed in the decades following the French 

occupation. She argues that this narrative was a ódeclensionistô environmental narrative, as it was 

premised on the assumption that the condition of Algeriaôs natural environment had severely declined 

                                                           
14 Diana K. Davis, ñDesert óWastesô of the Maghreb: Desertification Narratives in French Colonial 

Environmental History of North Africa,ò Cultural Geographies 11 (2004). 



9 
 

after the Roman era, and specifically after the Arabs had conquered the region.15 An often reiterated 

myth at the time was that Algeria, and North Africa more broadly, had once functioned as the ógranary 

of Romeô which was subsequently destroyed by the hostility and environmental indifference of the 

pastoral Arabs and their flocks. The supposed deterioration of Algeriaôs environment was thus ascribed 

to civilisational decay and collapse.16 The French narrative predominantly depicted indigenous land use 

systems as irrational and destructive, and hence in need of improvement, correction and regulation. 

Davis shows that the majority of these nineteenth century assumptions about Algeriaôs environment 

have now been refuted and that both the ógranary mythô and the supposed environmental destruction 

were inaccurate.17  

In reconstructing this narrative, Davis pays particular attention to the role of forests and 

pastoralism. As outlined by Caroline Ford, the French imagined Algeria to have been covered by dense 

forests in the past and argued that indigenous land use habits, and particularly those of the óuncivilisedô 

Arab nomads, were responsible for the large-scale deforestation. Forests, in turn, were associated with 

Biblical imaginations of untouched and fertile lands and reforestation became a principal occupation for 

the colonial authorities. Ford argues that this justified the dispossession of indigenous pasture lands, the 

criminalisation of existing relations with the forest and the subsequent transfer of land and forests into 

the hands of the colonial state and private landowners.18 Correspondingly, Henry Sivak argues that in 

the 1860s and early 1870s, forest fires were seen as a consequence of harmful indigenous land use 

practises such as controlled burning, and as acts of sabotage against the colonial state. French settlers 

and forestry companies conflated their fear of forest fires with a general sentiment of territorial 

insecurity to demand reforms of property rights and exclusive control over the land concessions awarded 

to them by the state. The colonial authorities eventually responded by cementing the private property 

rights of French settlers and intensifying the regulation and criminalisation of indigenous uses of the 

forest.19 Forests were expropriated in great numbers from forest-dwelling communities and were 

conceded to French private businesses and the French subsequently applied the French forest code to 

Algeria.20 According to Prochaska, pasturing livestock and cutting firewood were criminalised and 

                                                           
15 Diana K. Davis, ñEco-Governance in French Algeria: Environmental History, Policy, and Colonial 

Administration,ò Proceedings of the Western Society for French History 32 (2004), 339. 

16 Diana K. Davis, Resurrecting the Granary of Rome: Environmental History and French Colonial Expansion 

in North Africa (Athens OH: Ohio University Press, 2007). 

17 Davis, ñDesert óWastesô,ò 372-374. 

18 Caroline Ford, ñReforestation, Landscape Conservation, and the Anxieties of Empire in French Colonial 

Algeria," The American Historical Review 113 (2008), 351.  

19 Henry Sivak, ñLegal geographies of catastrophe: forests, fires and property in colonial Algeria,ò Geographical 

Review, 103 (2013), 556-563. 

20 David Prochaska, ñFire on the mountain: resisting colonialism in Algeria,ò in Banditry, Rebellion and Social 

Protest in Africa, ed. Donald Crummey (London: James Currey, 1986), 233. 
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thousands of Algerians were fined by the forest service for violating the forest code and in some cases 

land was confiscated as a form of collective punishment.21 

 Within the narratives that Davis describes, French colons were deemed capable of restoring 

Algeriaôs former Roman glory and of developing a fertile Mediterranean colony suitable for French and 

European settlement. To that end, according to Jennifer Sessions, a ófertility mythô was constructed and 

disseminated among the French population by colonial officials and advocates of colonisation. Emigrant 

handbooks and guides were published in the first decades of the occupation to spread a pastoral vision 

of a fertile and highly cultivable land to attract prospective emigrants to the colony, whose European 

settler population was growing at a moderate pace in those early years.22 Davis argues that one of the 

implications of the declensionist environmental narrative was the production of racial and ethnic 

hierarchies in which some ï especially French, but also some indigenous ï bodies were deemed 

guardians or stewards who could help revive the environmentôs former glory, whereas others were 

portrayed as irrational and backwards and therefore destructive to the landscape. The environmental 

narrative specifically inspired an anti-nomad sentiment which led to a systematic and dogmatic policy 

to pacify and forcefully sedentarise the nomadic populations of colonial North Africa.23 As the nomadic 

communities and their herding practises were held responsible for the destruction of forests and the 

acceleration of desertification, the desire to control their relation to the environment in part justified the 

enforcement of laws that served the French imperial ambitions of gaining control over land, resources 

and the indigenous population.24 As both Ford and Sivak suggest, the dominant environmental narrative 

therefore had very material repercussions based on these constructed hierarchies within which French 

colonists were depicted as the principle guardians that could recover the ógranary of Romeô. Davis 

situates this environmental narrative explicitly in the context of the birth of a colonial capitalist state 

that the French envisaged in nineteenth century Algeria and argues that the ódeclensionistô narrative 

served the ñappropriation of land and resources, social control (including the provision of labour), and 

the transformation of subsistence production into commodity production.ò25 Davis notes that, together, 

this environmental discourse and its material ramifications could be understood as a manifestation of 

Michael Goldmanôs óeco-governmentalityô.26 Eco-governmentality or environmental governmentality, 

as I will name it in the remainder of this thesis, evolved from a critique of Foucaultôs theory of 

governmentality and forms the theoretical backbone of this study. 

                                                           
21 Ibid., 235; 244-245. 

22 Jennifer Sessions, By Sword and Plow: France and the Conquest of Algeria (Ithaca, NY: Cornell University 

Press, 2011), 218. 

23 Davis, ñDesert óWastesô,ò 366-367. 

24 Ibid., 368; Ford, ñReforestation,ò 351.  

25 Davis, ñEco-Governance,ò 339. 

26 Ibid., 329. 
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Foucaultôs governmentality 

Michel Foucault developed his concept of governmentality principally in his lecture series at the Collège 

de France in Paris in 1977 and 1978.27 By tracing the historical development of governmentality, his 

main argument was that in Europe between the sixteenth and nineteenth centuries, a major shift took 

place with regards to the question of óhow to ruleô. The shift that took place was from a problematic of 

ósovereigntyô to a problematic of ógovernmentalityô. According to Foucault, the first is premised on the 

idea that the sovereignty of the Prince is exercised on a territory and the subjects who inhabit that 

territory, which meant that territory was the principle target of power in a Machiavellian understanding 

of rule. Then from the sixteenth century onwards, this target of power changed with the onset of the 

debate that ultimately began to define government as óthe right disposition of thingsô. Government from 

this perspective was no longer principally directed at protecting the fragile connection between the 

Prince and his principality, but instead became concerned with what Foucault terms óa sort of complex 

composed of men and thingsô. He argues that ñthe things with which in this sense government is to be 

concerned are in fact men, but men in their relations, their links, their imbrication with those other things 

which are wealth, resources, means of subsistence, the territory with its specific qualities, climate, 

irrigation, fertility, etc.ò28 In this complex of men and things which becomes central to this new form of 

government, the state is no longer essentially defined by ñits territoriality, by the surface occupiedò but 

by ñthe mass of the population, with its volume, its density, and, for sure, the territory it covers, but 

which is, in a way, only one of its components.ò Foucault thus stresses that although the territory covered 

by the population is part of the new regime which operated  principally through techniques of 

government, property and territory are only two of the many variables in the relation between men and 

things that was to be regulated by the state.29 

 With this transformation of political rationality, new objectives as well as instruments to achieve 

them entered the realm of the state. Sovereigntyôs end was chiefly the submission to this very 

sovereignty, and its instruments took the shape of the laws that were to be obeyed by the population. 

Now government, considered as the correct manner of disposing things, came to possess a plurality of 

objectives and finalities with a range of instruments and techniques to achieve them. Government 

became a question not of imposing the law on men, but of employing tactics rather than laws in order 

                                                           
27 Previously, many of Foucaultôs ideas on his concept of governmentality were mostly handed down through 

interviews and lecture notes. In 2009 Michel Senellart published an edited book that bundled Foucaultôs lectures 

on the topic at the Collège de France: Michel Foucault, Security, Territory, Population. Lectures at the Collège 

de France, 1977-78, ed. Michel Senellart (London: Palgrave Macmillan, 2009). 

28 Michel Foucault, ñGovernmentality,ò in The Foucault Effect: Studies in Governmentality, ed. Graham 

Burchell, Colin Gordon and Peter Miller (Chicago: The University of Chicago Press, 1991), 93.  

29 Foucault, Security, Territory, Population, 97. 
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to arrange things in such ways that a multitude of ends could be accomplished.30 Foucault finally defines 

governmentality as  

 

the ensemble formed by the institutions, procedures, analyses and reflections, the 

calculations and tactics that allow the exercise of this very specific albeit complex 

form of power, which has as its target population, as its principal form of 

knowledge political economy, and as its essential technical means apparatuses of 

security.31  

 

For Foucault, it was with the onset of óthe problem of the populationô that the historical conditions 

emerged for the displacement of the problematic of sovereignty by governmentality at the end of the 

eighteenth century. The population rather than the Machiavellian Prince became the principal focus of 

government, reflecting a political rationality that Foucault named óbiopoliticsô. Through statistics, the 

state could now gain knowledge of the populationôs ñregularities, its own rate of deaths and diseases, its 

cycles of scarcity, etc.ò32 The new mechanisms and tactics of power associated with governmentality 

had by the nineteenth century become concerned with ñadministering lifeò.33 Together these transformed 

mechanisms of power constituted what Foucault termed óbiopowerô or ña power that exerts a positive 

influence on life, that endeavours to administer, optimize, and multiply it, subjecting it to precise 

controls and comprehensive regulations.ò34According to Foucault, biopower, and its disciplining nature 

in particular, played a profound part in the development of capitalism, as it enabled ñthe controlled 

insertion of bodies into the machinery of production and the adjustment of the phenomena of population 

to economic processes.ò35 

 

Governmentality and socio-environmental relations 

One of the critiques of Foucaultôs governmentality thesis argues that he occasionally implied but did not 

adequately theorise the role that nature and óterritoryô play in modern forms of power and in the 

genealogy of state rationality. It is sometimes argued that, even if Foucault himself attended 

predominantly to the problem of population, when the population emerged as the stateôs principle target 

of power, government became equally concerned with the question of the relationship between 

population and the availability of resources. Paul Rutherford maintains that with the emergence of the 

                                                           
30 Ibid., 95. 

31 Ibid., 102-103. 

32 Foucault, ñGovernmentality,ò 99. 

33 Michel Foucault, The History of Sexuality, trans. Robert Hurley (New York: Pantheon Books, 1978), 139. 

34 Ibid., 137. 

35 Ibid., 140-141. 
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problem of the population, ñnot only does the idea of a measurable and manageable population come 

into existence, but so also does the notion of the environment as the sum of physical resources on which 

the population depends.ò36 One way to address this problematic is to expand Foucaultôs conceivably 

anthropocentric notion of biopower to account for its implications for non-human life and natural 

resources. In short, if the modern stateôs new objective was to govern the population by way of knowing 

its statistical trends, it necessarily had to produce knowledge of and administer the natural resources that 

sustain that population. Timothy Luke has attempted to stretch, or rather to substantiate, Foucaultôs 

notion of government as the conduct of a complex web of ómen and thingsô, to account for the political 

agency of non-human and non-organic actors in the realm of political rationality. Luke adopts the 

concept of óenvironmental governmentalityô to refer to a set of practices concerned with ñthe exertion 

of control over the complex interrelations of humans and thingsò, which pay particular attention to the 

interrelated activities of citizens and sovereigns in addition to ñthe not-citizen, non-organic, not-resident, 

or non-human elements of societies.ò37 Michael Goldmanôs analogous notion of óeco-governmentalityô 

entails the process of ñmaking [é] the modern rational subject and the efficient state that s/he would 

help buildò and the ñintensified regulation of the relation of these subjects to their natural territory.ò38 

In a similar vein, Arun Agrawalôs óenvironmentalityô is predominantly concerned with how 

ñtechnologies of self and power are involved in the creation of new subjects concerned about the 

environment.ò39 The concept of óenvironmental governmentalityô thus helps to eludicate how the state 

becomes concerned with administering and regulating the relations between the population and the 

natural resources it depends on. As such, it shapes the formation of rational subjects that relate to nature 

in a way that corresponds to the political and economic objectives of the state, just as Foucault hinted at 

the role of biopower in forming subjects that acted in accordance with capitalismôs demands. 

Yet even if the above-mentioned scholars have usefully reintroduced or expanded ónatureô and 

óterritory and its qualitiesô in Foucaultôs theories, Bruce Braun holds that these accounts tend to 

insufficiently engage with the fundamental ontological category of ónatureô. The result, according to 

Braun, was ñthat the cultural practices through which the land and territory took objective form remained 
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unthought.ò40 óTerritoryô ï or nature if you will ï appears in Foucaultôs work as an a priori or pre-

existing category instead of culturally and socially contingent. Braun, rather, discusses the complex 

relationship between the social construction of nature and governmentality in the modern West and calls 

into question exactly how óterritory with its qualitiesô has come to be understood as ña given, [as] 

something that lies outside history.ò41 The state and state power, he argues, ñ[do] not prefigure natureôs 

ósimplificationô so much as emerge concurrently with, and in a dialectical relation to, forms of 

knowledge like scientific forestry and geology.ò42 Braunôs work therefore helps to scrutinise how certain 

discourses of óterritory and its qualitiesô have emerged and have been naturalised while fundamentally 

shaping forms of state power. Importantly, Braun touches upon the role of knowledge production in the 

construction of ónatureô by establishing certain ófactsô and ótruthsô about it, which are then naturalised 

as referents of a supposedly ahistorical natural environment. A óregime of truthô, according to Foucault, 

is the ñensemble of rules according to which the true and the false are separated and specific effects of 

power [are] attached to the true.ò43 This notion can elucidate how the colonial state employs its 

techniques of power to instigate new understandings of the relation between subjects and nature that 

align with its political rationality and economic objectives.  

 

Colonial environmental regimes of truth 

Even though Foucaultôs concept of governmentality can be applied to colonial contexts and contribute 

to an understanding of how European colonial projects were politically organised, Braun stresses that in 

studying the colonial state, we should ñrecognise the concurrent presence of multiple modernities which 

cannot be conflated with a European norm.ò44 To reckon with these parallel modernities, David Scott 

has sought to historicise the political rationalities that underpin European colonial power. According to 

Scott, colonial power operated ñin such a way as to produce not so much extractive effects on colonial 

bodies as governing-effects on colonial conduct.ò What Scott terms ócolonial governmentalityô was 

concerned with dismantling the conditions for non-modern forms of life while rearranging them in such 

a way as to discipline and compel subjects to behave in ways that are analogous to the political rationality 

of the colonial state.45 One example is the attempt by the French colonial authorities in Algeria to 

ñsubject the forests to a full measure of Cartesian rationalization and controlò as part of  a more general 
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tendency to rationalise and order socio-environmental relations in a colonial milieu.46 Similarly, 

Timothy Mitchell argues in Colonising Egypt that during the British occupation, an attempt was made 

to actively instil in the Egyptian population the principles of order and techniques of power characteristic 

of the modern state. The regulation and disciplining of Egyptôs social space, for instance through urban 

programming, came to be linked to individual discipline.47  

Dismantling the conditions of colonised forms of life included the introduction of new regimes 

of truth. The anthropologist Bernard Cohn, for example, argued that imperial Britain did not only invade 

and conquer India in a territorial sense, but invaded an óepistemological spaceô as well. During their 

conquest of India, the British employed their conventional forms of knowing and thinking in an attempt 

to comprehend the new world which they encountered.48 In his genealogy of a óforest environmentalityô, 

Agrawal pays detailed attention to the central role played by new forms of representation (numbers, 

measurements and statistics) in strategies of power/knowledge in the production and perception of 

forests in nineteenth century British India. Numerical representations and systematic classification of 

forests in turn reinforced technologies of government and helped the state to exercise control and govern 

at a distance. The making of forests, Agrawal argues, consisted of a ódouble erasureô: scientific and 

statistical representations displaced prior understandings and views of the forest, and statistics and 

numbers erased and reshaped the referents of previously existing ideas and perceptions.49 By instigating 

new languages through which nature was to be imagined and known, imperial science and knowledge 

production were intimately tied to processes of colonial state-building and the regulation of socio-

environmental relations.50 

From the above, it becomes clear that the theory of environmental governmentality can be 

elaborated to account for the regulation of human-environment interactions within the context of a 

colonial political rationality. This is precisely what Orazio Irrera labels ócolonial environmental 

governmentalityô: a political rationality concerned with the ñcustomary ways of life, regulating the 
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ecological exchanges between a local rural population and natural resources.ò51 European colonial 

projects generally involved the implementation of a specific regime of truth with regard to nature, 

establishing what is regarded as true and false about it. Irrera asserts that the Western colonial regime 

of truth is premised upon scientific criteria aimed at manipulating nature in order to assure the 

exploitation of ecological resources for commercial ends. Colonial environmental governmentality 

therefore entails a regime of truth that serves the ótechnical mastery of natureô.52 Hydraulic engineering, 

as I discuss in the final section, became the ultimate embodiment of European empireôs triumph over 

nature and the materialisation of a modern, imperial discourse of water. 

 

Water and colonial governmentality 

Although water has been scarcely addressed in previous studies on environmental discourses in French 

Algeria, a significant body of literature exists on the topic of modern hydrological discourses and water 

engineering in other imperial contexts. Linton argues that ñ[b]ringing water under epistemological and 

material control in colonial settings was a major imperial undertaking.ò Modern conceptions of water 

were imposed on people in the European colonies of the nineteenth and twentieth centuries. óImperial 

waterô, as Donald Worster calls it, profoundly affected the social relations that existed around water in 

these territories.53 These existing indigenous relations with water were often replaced by colonial water 

discourses ï ñincluding the water control structures by which they achieved material fromò. The birth 

of hydrology as a discipline brought about the epistemological construction of the hydrologic cycle, a 

theoretical model which established the domain of water and nature separate from society. According 

to Linton, the hydrologic cycle represents water as a ónatural factô that can be made readily available for 

human use.ò54 Linton argues how modern science ï and specifically the emergence of hydrology with 

its notion of the hydrologic cycle ï established a scientific, abstract conception of water, deprived of its 

social, cultural and environmental meanings and contexts. By rendering water an abstract, readily 

available fact, modern society has given itself carte blanche to utilise it as it sees fit, by diverting, 

damming and manipulating water, seemingly without consequence. This was the kind of hydrological 

imagination that European colonial states introduced to the lands they colonised.  

 In the second half of the nineteenth century, new hydrology discourses emerged, including 

discourses of hydraulic engineering, which ñtranslated ónatureô into mathematical formulae,ò advocating 
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an engineered hydraulics that could be imposed across the globe and that replaced local forms of 

hydrological knowledge. This mathematical view corresponds to Agrawalôs writings on numerical and 

quantitative representations of nature in India. Central to European scientific hydrological discourses 

were hydraulic infrastructures that came to be seen as symbols of progress and the modern stateôs 

technological triumph over nature. Hydraulic engineering, including dams, canals and headworks, was 

among the most important ótools of empireô, as Daniel Headrick has termed them.55 Such technological 

advances underpinned imperialism and contributed to the establishment of ñEuropean power through 

the command of nature.ò56 Colonial hydrology thus introduced a new regime of truth about water, one 

that was devoid of the social and cultural values assigned to water previously. At the same time, modern 

hydrological discourses often simultaneously classified imaginaries of water that did not suit with these 

newly established discourses almost automatically as degenerate or in need of restoration. Yi-Fu Tuan 

has, for example, pointed out the northern temperate bias that is ingrained in the modern scientific notion 

of the hydrologic cycle.57 Landscapes and hydrological systems that were contrary to such an imaginary 

of water, in particular deserts and arid lands, were and are often portrayed as ñbarren, poor, uncivilized 

places that must be hydraulically re-engineered in order to be made civilized.ò58 Such hierarchical 

discourses, which in the words of Linton are reminiscent of a sort of óhydrological Orientalismô, have 

motivated and legitimised material interventions in colonial landscapes, based on modern perceptions 

of water.59 Summing up the theoretical discussion that I have attempted to delineate in this chapter, John 

Broich argues that the deeper effect of hydraulic engineering projects across the British empire was to 

ñmodify native peopleôs behaviour, to guide and, as traditional water sources disappeared, to indirectly 

enforce behaviour that the colonial state defined as ócivilizedô or modern.ò60 

 

***  

As Diana K. Davis has suggested, French ódeclensionistô environmental discourses were interlinked 

with material policies aimed at regulating the relations between colonial subjects and their natural 

environment. The above discussion outlines how such dialectical interactions could be theorised. I 

                                                           
55 Daniel Headrick, The Tools of Empire: Technology and European Imperialism in the Nineteenth Century 

(New York: Oxford University Press, 1981).  

56 Worster, ñWater in the Age of Imperialism,ò 9. 

57 Yi -Fu Tuan, The Hydrologic Cycle and the Wisdom of God: A Theme in Geoteleology (Toronto: University of 

Toronto Press, 1968). 

58 Linton, What is Water?, 123. 

59 Idem. See also Suzana Sawyer and Arun Agrawal, ñEnvironmental Orientalisms,ò Cultural Critique 45 

(2000), 71-108. Sawyer and Agrawal discuss how colonial imaginations of nature legitimised and motivated the 

exploitation of colonised bodies and lands.  

60 John Broich, ñEngineering the Empire: British Water Supply Systems and Colonial Societies, 1850-1900,ò 

Journal of British Studies 46, no. 2 (2007), 363.  



18 
 

demonstrated how Foucaultôs concept of governmentality can be rethought by expanding his category 

of óterritory and its qualitiesô in its relation to techniques of government. Even though Foucault argued 

that óterritory and its qualitiesô are one of the components within the complex scheme of ómen and 

thingsô that government concerns itself with, a number of authors have pointed out that he did not engage 

thoroughly with the relation between the environment, population and power. By putting the relation 

between subjects and their natural environment at the centre, environmental governmentality offers a 

theoretical lens to study how natural resources and state power are intertwined. At the same time, Braun 

emphasises the socio-cultural contingency of knowledge production about nature, suggesting that 

exactly how nature is made intelligible matters for the ways in which the state shapes and regulates the 

relations between subjects and natural resources. Particularly in a colonial context, environmental 

governmentality often works by introducing environmental discourses that operate as new regimes of 

truth about nature, while displacing or erasing existing epistemologies. Newly introduced forms of 

knowing and representing nature in turn enable the state to better regulate the relations between subjects 

and the environment. This explains how narratives about forests in French Algeria, as discussed by 

Sivak and Ford, were translated into tangible environmental policies that supplanted existing uses of 

and relations with the forest. In a similar vein, the hierarchical nature of French environmental 

discourses is explained by Scottôs assertion that a colonial form of governmentality is premised upon 

the dismissal of ónon-modernô forms of life, inter alia, pastoral land use practices in Algeria that were 

labelled as backwards and destructive. Likewise, colonial and imperial discourses of water, as Worster 

points out, introduced new hydrological imaginations and inaugurated a revision and reorganisation of 

existing social relations around water. This theoretical discussion informs the structure of the remainder 

of the study, in which I elucidate how discourses about water in French Algeria were associated with 

colonial forms of governmentality. I consecutively discuss the development of an imperial apparatus of 

hydrological knowledge production in Algeria, the specific discourses emerging from this new 

scholarship, and the materialisation of French imaginations of Algeriaôs hydrology. 
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CHAPTER II 

óEPISTEMOLOGICAL EXPANSIONô: INTRODUCING NEW WAYS OF KNOWING 

AND SEEING WATER  

 

If the Algerian soil is in need of colonisers who cultivate and develop it, then the 

intellectual domain requires, for its part, labourers who lead discoveries, utilise the 

gathered material and build an institution [of knowledge] beyond all its 

predecessors.61 

 

The establishment of a French agricultural settler colony in Algeria required the unremitting manual 

labour of European colonisers ï and a far greater indigenous labour force ï to revive a once allegedly 

fertile and abundant land. But, as François Charveriat, a professor at the École de droit in Algiers, wrote 

in the annual school report of 1886-1887, this painstaking work in the field demanded an equivalent 

endeavour by scholars and scientists in the academies. The colonisation of Algeria first by military 

conquest and then by expanding agricultural and industrial exploitation had to be sustained by particular 

forms of knowledge pertaining to a territory previously largely unknown to its colonisers. As Bernard 

Cohn noted, colonial territorial expansion in the nineteenth century was necessarily accompanied by 

forms of epistemological expansion and conquest.62 The main objective of this chapter is to explore how 

knowledge production about water and the facilitation of new articulations of the conquered territory 

developed alongside Franceôs military expansion in Algeria. While the French imagination of the land 

had been nourished by earlier, mostly eighteenth century travel reports, new perceptions of the colonyôs 

water resources after 1830 were increasingly fed by scientific missions and expeditions directed by the 

military government or metropolitan institutions. Hydrological knowledge production, as an offshoot of 

geology and geography, retained a strong connection to territorial expansion in Algeria and was deemed 

pivotal to the political and economic objectives of the French state. Throughout the nineteenth century, 

military expansion made accessible a growing part of the territory to scientists and engineers, who in 

turn rendered it legible for the state by transferring new modes of representation from the metropole. 

Beginning with the multidisciplinary Mission Scientifique in the 1840s, I will argue that French 
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geological and hydrological knowledge over the course of the nineteenth century forged a ómodern 

colonialô vision of water, increasingly articulated in a mathematical and quantitative language.  

 

The early years of occupation and the mission militaro-scientifique 

In the early nineteenth century, the main sources of environmental knowledge about Algeria were 

classical texts and early modern travel accounts. As Jennifer Sessions notes, these sources stood at the 

basis of what she terms the ófertility mythô, or the widespread narrative that North Africa had once been 

blessed with an unparalleled fertility.63 Books such as the French translation of Travels, or Observations 

Relating to Several Parts of Barbary and the Levant by the English physician Thomas Shaw, fed 

nineteenth century perceptions of Algeriaôs agricultural abundance.64 Shawôs observations of water 

resources in the Sahara spurred calls by later French scientists for further geological and hydrological 

explorations in the wake of the French occupation.65 Probably not by coincidence, Shawôs travel account 

from 1738 was republished in French in 1830, the year that France launched its military occupation of 

Algeria. In June 1830 the government of the Bourbon king Charles X dispatched a military expedition 

across the Mediterranean to occupy the city of Algiers, until then ruled by Husayn Dey. The kingôs 

decision was motivated by an attempt to both bolster domestic support for the monarchy and enhance 

Franceôs international standing.66 The occupation of Algiers was followed by a óperiod of uncertaintyô 

and chaos, during which the French remained undecided over the sort of colonial rule they envisioned 

and the extent of the territory they expected to bring under their control. In July 1834, a royal decree 

delegated the government to a military governor-general who would be answerable to the Ministry of 

War, in effect formalising the military administration of occupied Algeria.67 By the end of the first 

decade after the invasion, when the French had laid siege to all the major port cities along the 
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Mediterranean and overthrown the cities of Constantine and Sétif (Fig. 2.1), appeals arose in France for 

the establishment of a scientific mission to study the newly acquired territory.68  

Accordingly, the Commission dôExploration Scientifique dôAlg®rie was established in 1839, 

which was put in charge of arranging a scientific expedition in the form of what Bernard Lepetit termed 

a mission militaro-scientifique.69 The Algerian mission explicitly followed the example of Bonaparteôs 

grand scientific survey of Egypt, when a military expedition was likewise accompanied by a flock of 

savants and artists. The affiliation between cultural and scientific knowledge and power politics 
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Figure 2.1. C. Perron. Conqu°te graduelle de lôAlg®rie (Gradual conquest of Algeria). Published in 
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presaged by the Egyptian expedition loomed large in the Algerian mission four decades later.70 The 

expedition had a multidisciplinary nature and was aimed at gathering geological, geographical, medical 

and botanical as well as linguistic and archaeological knowledge. The Commission had a specific 

mandate to direct research into Algeriaôs hydrological resources and to collect information on the current 

state of irrigation systems and the potential for hydropower, river navigation and modern irrigation 

infrastructure.71 In the instructions for the expedition, the geologist Jean-Baptiste Élie de Beaumont 

recalled Shawôs observations about groundwater reserves in the Sahara and noted that he could not 

recommend enough to the commission member who would be in charge of geology to dedicate himself 

to retrieving these aquifers.72  

The expedition generated 39 comprehensive volumes of results, published over the course of 

more than two decades.73 One of these was Henri Pellissierôs Mémoires historiques et géographiques 

sur l'Algérie, published in 1844, which is an extensive historiography of the ancient geography of the 

region, including ancient geographical descriptions of rivers by classical authors such as Pliny and 

Strabo.74 Lengthy accounts of Algeriaôs contemporary hydrological system, its rivers and artesian wells, 

appeared in Ernest Caretteôs Recherches sur la géographie et le commerce de l'Algérie méridionale from 

the same year.75 Émilien Jean Renou, the missionôs geologist and meteorologist who published his 

observations of the mission in 1848, was attentive to water sources, waterways and different sorts of 

wells, as well as to hydropower and the desiccation of marshlands, which in his eyes were indispensable 

to facilitate the establishment of French settlements.76 Even though the scientific survey of Algeria far 

from equalled the infamous Egyptian expedition in terms of its grandeur or the results that were 

accomplished, it nevertheless laid the intellectual and institutional groundwork for knowledge 

production in Algeria in subsequent decades. Michael Heffernan notes that in the decades following the 

expedition, a lot of the fieldwork carried out in Algeria largely drew upon these early publications and 
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therefore ñinvariably reinforced the same assumptions and values,ò particularly the assumptions about 

Algeriaôs fertile Roman era.77 Furthermore, the interdependence of knowledge production and military 

objectives portended the character of later scientific endeavours in nineteenth-century Algeria.78 

 

Geography, geology and the colonial political economy 

 

If one wants to have a good impression of the region that we want to bring under 

civilisation, one has to know its configuration, its soil, its climate, its production.79 

 

In his 1853 study of the colonisation of Algeria, The naturalist Thémistocle Lestiboudois assumed an 

explicit connection between Franceôs civilising mission, colonial expansion and the production of 

knowledge. To colonise a territory and to impose French civilisation onto its population was, in the eyes 

of Lestiboudois, clearly linked to the production of knowledge of that very territory and its qualities. 

Lestiboudoisô credo came true as the middle of the nineteenth century, when the early decades of the 

occupation gave way to an increasingly institutionalised and óorderlyô era, witnessed the emergence of 

a network of scholars and a blossoming of scientific research in Algeria.80 A decade before Lestiboudoisô 

publication, Algeriaôs urban centres had been brought under French military control. In 1848, after nine 

years of ótotalô conquest under general Thomas-Robert Bugeaud, accompanied by a structural policy of 

raids and ecological devastation, the French had defeated the armed resistance led by the religious and 

military leader Abd al-Qadir. In the same year, The Second Republicôs constitution proclaimed that 

Algeria became an integral part of France and would be divided into three départements.81 

In the nineteenth century, before the discipline of hydrology had been neatly demarcated, the 

study of freshwater operated largely under the wings of geography and geology.82 Hydrological studies 

were especially conducted by engineers concerned with the mathematical study of water flows and the 
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correction of supposed irregularities in the hydrological system.83 Both geography and geology arose in 

France in the first half of the nineteenth century as professional scientific disciplines that were 

recognised early on by the state as cradles for crucial knowledge about natural resources needed for the 

regulation of socio-environmental associations. The colonial geographer Jules Duval argued that 

successful colonisation demanded solid geographical knowledge. The main task of geographers in the 

colonial project, according to Duval, was to identify natural resources that could be exploited and traded, 

and geography therefore was an important instrument in the development of the colonial political 

economy.84 Yamina Bettahar contends that, like geography, French geological research in Algeria over 

the course of the nineteenth century was increasingly acknowledged as an instrument in the service of 

the economic and industrial development of the metropole. Geology became a privileged emerging 

discipline and was strongly connected to the colonial political economy, for example through the 

production of a comprehensive geological map of Algeria, which outlined the mineral resources 

available for economic exploitation.85  

The intimate alliance between state power and colonial geography and geology in France was 

mirrored institutionally. In Algeria, a large portion of the scholarship in these early decades took place 

alongside military expeditions or was commissioned or facilitated by the Ministry of War ï a symbiotic 

understanding for which the scientific mission was the prototype. In their publications, scholars often 

expressed their gratitude to the military for facilitating their scientific expeditions and providing 

protection in recently subjugated areas.86 At the time, research in these fields was primarily the fruit of 

ingénieurs savants (óengineer-scholarsô), as Ivor Grattan-Guinness has named them, who had been 

seconded to North Africa from the metropole.87 Engineers of the national Corps des Mines, the majority 

of them educated at the renowned Parisian École Polytechnique, were particularly active in conducting 

research in the exact and natural sciences, including hydrology, in Algeria. The mining corps was 

primarily charged with the supervision of the French mining industry, but also regularly tasked itself 
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with factories, railways, geology and freshwater resources.88 After Algeria had become an integral part 

of France, other metropolitan institutions such as the Ministry of Agriculture and the Ministry of Public 

Works also commissioned scientific expeditions related to hydrological research.89 

 

Introducing new visions of water 

 

[C]olonial scientists and investigators, from botanists to anthropologists, played 

crucial roles in the colonial project of ócivilizingô through translation. More than 

creating power through knowledge for the imperial masters based in the colonies, 

these practices helped foster the idea of modernity through state- and institution-

building in both the colonies and the metropole.90 

 

In the previous chapter, I referred to Arun Agrawal to argue how in a colonial context scientific and 

statistical representations of nature tended to erase existing environmental imaginations, in other words 

how colonial knowledge production was premised upon the introduction of new forms of perceiving and 

representing nature.91 As I have attempted to outline in the current chapter, the production of 

hydrological knowledge was strongly connected to metropolitan political, military and economic 

interests and French epistemological conventions. Their education in renowned academic institutions in 

the metropole and their position in an expanding colonial context undoubtedly shaped ï to borrow from 

Bernard Cohn ï the óinvestigative modalitiesô of ingénieurs savants dispatched from the metropole. 

According to Cohn, an investigative modality entails ñthe procedures by which appropriate knowledge 

is gathered, its ordering and classification, and then how it is transformed into usable forms such as 

published reports, statistical returns, histories, gazetteers, legal codes, and encyclopediasò ï in short, the 

predefined, European forms and categories of knowledge that these scholars brought with them to the 

colony.92  

While French geographers in Algeria in the 1840s and 1850s had particularly been interested in 

the availability and mineral composition of surface water and the careful description of rivers and 

streams, geology introduced an entirely new hydrological vision that became increasingly quantitative 
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and mathematical. In particular the rapidly growing scholarship on underground water reserves in the 

Sahara testifies to this new hydrological imagination.93 This burgeoning field reflected French territorial 

expansion into the more remote desert regions after the 1860s and 1870s and the widely shared 

assumption that the Sahara could be brought óback to lifeô so long as its water reserves could be 

discovered and put to use. During expeditions in the desert, ingénieurs savants performed numerous 

geological drillings and reported the different strata of rock and sediment they encountered, while 

indicating in which layers and at which depths freshwater could be found, in what quantities per 

minute.94 These studies were largely led by the engineer-geologists Ludovic Ville and Georges Rolland 

who were associated with the French Corps des Mines. In their extensive surveys of the desert regionsô 

water reserves, Ville and Rolland discussed at length their hydrological observations in a quantitative 

and mathematical fashion.95 Their heavily detailed tables of results listed hundreds of wells, the oases 

irrigated by them, the temperature and flow rate of the waters and their mineral composition (Fig. 2.2). 

In addition to these elaborate tables, both Ville and Rolland drew geological cross-sections representing 

a vertically-oriented imagination of the landscape that was facilitated by the use of ómodernô drilling 

equipment imported from France (Fig. 2.3 and 2.4). The production of stratigraphic sections and 

geological maps became principal aspects of the discipline of geology as it was evolving in nineteenth-

century France, yielding new ways of representing nature and mapping resources that could be 

commodified.96 This mathematical and quantitative perception of hydrology supported technical 

interventions aimed at regularising and increasing the volume of available water, since the envisioned 
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agricultural settler colony, based on a European view of industrial agricultural production and 

abundance, was ill-suited to the hydrological conditions the French colonisers encountered in North 

Africa. According to David Gilmartin, ñmathematically modelling water flow, so as to maximise the 

productive work that water could perform,ò was central to nineteenth-century water engineering.97 

Quantification thus enabled French engineers and decision makers in centres of political and economic 

calculation to draw temporal comparisons and, for example, to demonstrate achievements in increasing 

flow rates through modern hydraulic technology or to improve methodologies and efficiency.  

The implications of geological observations such as those by Ville and Rolland become clear 

when compared with Bruce Braunôs work on colonial geology in nineteenth-century Canada. Braun 

argues that ñthe emerging discourse of ógeologyô in the early 1800s [é] enabled landscapes to be visible 

in new ways, bringing into view the óverticalityô of the stateôs territoryò and in addition ñallowed new 

sets of instruments and practices to be devised by the state which were designed to compel inhabitants 

to optimize the use of the stateôs territory.ò98 In the same way, geological explorations in Algeria from 

the middle of the nineteenth century onwards involved a new way of viewing and articulating the 

territoryôs hydrology. By mapping and drawing the different geological layers of the earth and the water 

reserves among them, these observations contributed to the production of a particular vertical 

imagination of the landscape, in addition to more conventional horizontal imaginations introduced by 

geography. Geological discourse made these territorial qualities legible by casting them into a language 

of flow rates and other numerical ófactsô. Braun argues that by ñenumerating the wealth and resources 

of the nation,ò geological surveys brought the qualities of the stateôs territory into the domain of political 

rationality.99 In the same way, Ville and Rollandôs innumerable collections of quantified hydrological 

data not only made water visible for the state, but also facilitated its administration and manipulation, 

just as statistics had enabled the state to exert power over the population. These novel ways of imagining 

and representing water thus fostered new instruments of power that enabled the state to enforce the 

optimisation of the use of the territoryôs water resources by its population. Referring to the promises of 

exploiting Algeriaôs underground water, Henri Fournel thus argued that ñit is from below that we will 

achieve the final conquest of the above.ò100 
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***  

This chapter has attempted to reveal the intimate ties that existed between hydrological knowledge 

production and the coming-of-age of the colonial state in French Algeria. The early scientific mission 

provided the foundation, both institutionally and intellectually, for the further dissemination of French 

geography and geology in the colony and the latterôs parallel epistemological and territorial expansion. 

The model of the mission militaro-scientifique would be emulated endlessly in the following decades, 

mirroring the entanglement of military territorial expansion and the simultaneous opening up of areas 

to be conquered in an epistemological sense. Analogous to Bruce Braunôs work, I demonstrated the 

cultural and historical contingency of hydrological knowledge production. Rather than taking ówaterô as 

an ahistorical fact, my analysis emphasises that exactly how water comes to be viewed and imagined 

relates dialectically to the political and economic objectives of the utilitarian colonial state. The 

connection of knowledge production to metropolitan institutions and interests undoubtedly shaped the 

óinvestigative modalitiesô of French scientists in Algeria, sustaining the generation of a specifically 

ómodernô and quantitative vision of water. Geological drillings, moreover, moulded a vertical perception 

of the landscape that made visible óunderdevelopedô underground water resources ï especially in the 

Sahara ï which in turn urged the authorities, European settlers and indigenous Algerians to undertake 

responsible action. As I argued by engaging with Braun and Agrawalôs work in the previous chapter, 

quantified and mathematical representations of the environment enabled the colonial state to enumerate 

its natural resources and facilitated the regulation of socio-environmental relations. The close ties 

between hydrological research and colonial state power in Algeria reflect a fundamental aspect of 

environmental governmentality, namely the avenues by which knowledge of the óterritory and its 

qualitiesô was brought into the domain of political rationality. Knowledge of Algeriaôs hydrology had 

become as essential to colonial and metropolitan authorities as statistics about its indigenous and settler 

populations, and was regarded as quintessential for the development of a European-style agricultural 

society. In the next chapter, I engage more thoroughly with the discourses that emerged out of this 

growing body of hydrological scholarship in nineteenth-century Algeria. These discourses established 

a particular understanding of water that fomented and legitimised hydrological intervention in the 

decades following the French occupation. Exactly how scientific knowledge was utilised by the state to 

optimise the use of the territoryôs water resources is central to the discussion in the final chapter.  
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Figure 2.2. Toutes les observations faites par M. Ville sur les sources naturelles de la province de 

Constantine (Observations by M. Ville on natural sources in the province of Constantine). Published 

in Ludovic Vill e, Voyage dôExploration dans les Bassinss du Hodna et du Sahara (Paris: Imprimerie 

Imperiale, 1868), 748. 
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Figure 2.3. Cross-section of three drillings in the Sahara, incidating layers of water reserves. 

Published in Ludovic Vill e, Voyage dôExploration dans les Bassinss du Hodna et du Sahara (Paris: 

Imprimerie Imperiale, 1868), 318. 
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Figure 2.4. Sondage No 2 de Biskra (Drilling No 2 at Biskra). Published in Georges Rolland, 

Hydrologie du Sahara algérien (Paris: Imprimerie Nationale, 1894), Appendice IV. 


