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INTRODUCTION

We know that this region has been theater in recent years, ofolonisation
effortsof an entirely new kind. Artesiamells have broughbut water where it was
lacking, and madé possible to irrigate and develop land hitherto deemed sterile:
around these new sources sgring water, the groundhas beercovered with
immense plantations of date palms, and we have seen French settlers create from

scratch large oases in the middldlof desert.

When the French first | aid siege to Algeria in 1
arid, as recalled by the French engineer Georges Rollandlia isnquéte du dért.But, as Rolland

suggestthis supposed sterilitwas accompaniely the promise that French hydraulic engineering, as

the emblem of dormofc ol oni sati on o6o0of an entirely new Kkind
returning its water.T hi s depi ct i dydrologyfis reringgeemt iofa dnsich broader
environmental narrativihatemerged in thdecades followinghe French conquest of AlgierBrevious

studies have outlined how this French narrative, which revolved largely around amedhagi
environmental history of North Africa d e pi c t = mhturd leryieommierst @s degraded and
neglected by the native populatioBeveral authors have demonstrated how French environmental
discourses in turn shapéisciplinaryenvironmental policies in colonial Algeria and aided the seizure

of land from Algeran landowner$.The role of watehas yet receivedonsiderablyless attentiornn

these inquirieseven when thepening lines by Rolland suggékat hydrology was equallyf concern

in these narratives and the first decades of French colonisation wiln®ssepingnterventiors in

lGeorgesRolland, a Conqu°te du d®sert. (Piasksa, Challgamet , LBEOY
gue cette r®gion a ®t ® |l e th®O©tr e, dan enreceptisrenteetr ni ~r e s
nouveau. Des sondages art®siens ont fait jaillir | 6ea
des terrains jusqubalors r®put®s st®riles: autour de
d6i mme antatoss dppalmedat t i ers, et |1 don a vu des colons fran
oasis au milieu du d®sert.o

2 See, in particular, Diana K. Davis, "Desert 'Wastes' of the Maghreb: Desertification Narratives in French
Colonial EnvironmentaHistory of North Africa,"Cultural Geographied.1 (2004), 35887; Diana K. Dauvis,
Resurrecting the Granary of Rome: Environmental History and French Colonial Expansion in North Africa
(Athens, OH: Ohio University Press, 2000 ar ol i ne F oiondLandstdpe Goasereason,arid the
Anxieties of Empire in French Colonial Algerialhe American Historical Revie¥d 3 (2008), 344362; Henry
Sivak, "Legal Geographies of Catastrophe: Forests, Fires and Property in Colonial Algedgraphical
Reviewl03 (2013), 55674.



Al geriads river s, 2Thaobjectivé af thid thesjgheréforaisgta éxloeehosv
Al ger i a0 digureyidAreadhcolgnial envronmental narrativedMore importantly following
an initial impetus by na K. Davisthis study aims to elucidate how discourses and policies about
water served aand produceca f or m o f 6geonvvei r r nonménnbenatsabkthygbestion
guiding this study is worded as follows: how did water figure in the dominantoanvental 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 fnaund
mainargumentsThe first, which has been excellently pictured by Diana K. Dawithat 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 territoneaddstensibly infertileAl ger i adés past
and largely Arab populatiorwith its supposedly destructive land use practiees, particularly held
responsible for the deforestation and desertificadica grand scale, &tenry Sivak andCaroline Ford
have demonstratédThe second element is the invocation of the Roman history of the region, which
loomed large in French envirowental histories andften praised the agricultural abundance and lush
forests that supposedly existed under Roman’rTiketdly, 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
splendoué Finally, the extant cholarship suggests that constructed environmental histories and
narratives wex linked to colonial poweand justifiedthe manifold material trajectories along which the
colonial state was expanded, consolidated and confe&gdcharacterising French environmental
di scourses of Al gergoaoav earsn nseynnpdidoisugyesied thabdie ways ia o
which natural resourcefigured in colonial discourses may confer valuable insights about the

environment as part of colonial power constellations.

SBrock Cutler has |l ooked into intervent ceoturysaspariof Al gi er
efforts to turn the colonial capital into a profoundly modern city: Brock Cutler, "Imperial Thirst: Water and

Colonial Administration in Algeria, 1840880,"Review of Middle East Studié¢4 (2010), 167175.

4Diana K. Davis has suggedte t hat French discourses of Algeriatd6s env
repercussions, conoesuvdrtrumerdt al iftowydm oorf &emrcwi r onment al g
in the remainder of t Howrnadéurdeych Algeiiaabmdaronkentalbistory, s, A Ec o
Policy, and Col oPnoceadingsfofitheiWestes Saciety for &renctoHis3@ry2004), 328

345.

Davi s-GoWEcmance, 0 339;

Davis, fiDeser3db7.0Wastesd, 0 366

" Davis, The Granary of Rome

8 Patricia Lorcinfi Rome and Fr ancReecionv eNoirntgh AA fgrerenchadBterical at i n Past
Studie®25, no. 2 (2002)295-329.

Davis, fDeserBoréddVasit Resfoqg B&sBt6Bt;i on



Much scholarship omechniques of poweand systems of order in Europearonieshasfailed
to take into account thgre-eminence ofelationsbetween colonial subjects atienatural environment.
Likewise unlike the many studies on irrigation and hydraulic engineering in imperial India, the
association between colonial imagtions of water and state power have been left unaddressed in the
|l iterature about French Al geri a. I emplasg t he
synonym of ecagovernmentalityi as a theoretical lens to understand how knowledge production
environmental discourses and modern forms of state papwenmeshedBy shifting the focus to water
in the French Algerianontext, this study contributes to the existing scholarship in three important ways.
First, it adds to our understanding pfeviously studied colornial environmental narrativesas it
demonstrates how a crucial yet understudied resource figuirggeimed environmental histories of the
region. In addition, the studelucidatesthe particularities of French hydrological narratives about
Algeria, thusexpanding our knowledge of imperial imaginations of wa&erond, this research aims to
reveal how hydrological discourses, scientific knowledge and colonial power were intertwined in French
Algeria. As such, it contributes to a cprehension of how discoses about the environment and
particularimaginationso f 6 niteraatedewiihthe formation of modern state powdt highlights
how an integration of Foucauldian theories of modern state power and natural resource politics can be
employed to explain which ways colonial statbuilding and resource extractiamere entangled.
Hence, the findings also add to a burgeoning body of scholarship on watespoliolonial societies,
which to date has been dominated by discussions of water in Britishtdrdnally, even though it is
concentrated ohydrological discourses and policies in the nineteenth century, this study contributes to
an understanding of the roots®@th y-tho d e r nhattcame &l fruition throughouthe twentieth
century*! | will demonstratehat the intellectual and discursive basis forimaginationof water in
colonial Algeria that emphasised a neglected and degenerate hydrology, had been laid in the first decades
after the French occupatiofis such, my analysigffers a nuchrneeded contextualisation of twentieth
century discourses of hydrological developmbmtelucidating its roots in particularolonial and
Orientalistimaginations of water and water infrastructure.

The corpus oprimary sources in this study consistsrparily of scientific publications in the
field of geology and geographgpmprehensive encyclopaediasijentific reports and otherrelevant
publications by French government institutioftiese sources enable both the reconstruction of a
hydrological dscourse about Algeria and the mapping of its materialisation in the form of hydraulic

infrastructure My focusis onmaterialpublishel between 185@nd the fin de siecle, as it was during

see, for example, John Broich, f@AEngineering the Empi
Societies, 1850 9 0 Oournal of British Studie46, no. 2 (2007), 348 6 5 ; Rohan DidBBitshhz a, Wat e
I ndia: The Maki ng oHistoay Conpasé, om 4 (2006), BAG28Br ol ogy 0,

11 Erik SwyngedouwlLiquid Power: Contested Hydsodernities in TwentietiCentury Spair{Cambridge,

MA: MIT Press, 2015).



thistime that Algeria experienced tHiest wave ofvigorous landuse transformations and expansion of
colonialpowerin all its manifestation& Importantly, this period witnessed the emergence of a broader
French environmental narrative, Bg&anaDavis has laid out, and simultaneously gave rise to a first
0 g e n e ofé&rericlohydbaulic politics in North Africd@he majorityof the primary materidtas been
retrieved from theollections of theBibliotheque Nationale de Fran¢BNF) in Paris, who have made
a tremendous body of sources digitally availableaddition,l am thankful to thaligital collections of
the Harvard University Librargand the British Librarylnitially, my intentionwas to corroborate the
corpus of scientific ané&dministrativepublications with archival material of the French colonial
authorites and relevantmetropolitanministries to develop a more idepth understanding of the
decision making processes behind colonial hydraulic polibaserial limitations, however, withheld
me from accessing th&rchives Mt i o n al eMer (ANDM)nt AixenProvence adjoining the
Mediterraneanwhere the vast majority of Algerielated material is held aweghose collections have
only scarcely been digited and made publilevertheless, extensive secondary writings by colonial
engineers and adminiators proved adequate to draw an ornate picture of scientific and technological
intervention in Algeriabés hydrology in the secon
I made an initial comprehensive selection of primary sources from the second half of the
nineteenth century based on search quedes soci ated with Algeriads h
infrastructure in théGallica digital catalogueof the BNF, followed by a further selection of sources
using a snowballing approacBf great value has also been JuSiavor ni nés overview (
scholarship in Algeria and North Africa, especially for identifying relevant source material on
underground hydrology the Algerian Sahard@hrough a closeeading of the sources, | have identified
and synthesisedmergat themes, together comprising the dominant aspects of a French hydrological
discourseln the second step, | have studied what material implications followed from narratives about
water, particularly with respect to government policies and infrastruptejects aimed at restoring
Al geriads hydrol ogical abundan cigerventionsolagslatedt e c hn o
guotations have been translafemin French by me, unless statatierwise in the notes.
Even though the objective of the studyto outline French hydrological discourses and related
Frenchcolonial policies, the overall absence of indigenous vditéise selection of primary material
hinders a more detailed understanding of the impacts of French politisscmenvironmental
relations and their contestatioWhen it comes to the regulation of waserciety relations, as | will

developfurtherin the first chapter, the examination of subjectivities is crucial to draw a comprehensive

20n land use transformation inngiteenth century Algeria and the subsequent transfer of indigenous lands to
the colonial state and private landowners, see for example André Ndtsghgte sur le niveau de vie des
populations rurales constantinoises de la conquéte jusqu'en(Pt&:Presses universitaires de France, 1961);
CharlesAndré JulienHistoire de I'Algérie contemporair(@aris: Presses universitaires de France, 1964); James

McDougall,A History of Algeriq(Cambridge: Cambridge University Press, 2017).



image of how existing relations changed awer course of colonial interventionwitnessed 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 obje@uesll,the source material degrovide
a good sense of how French hydrol ogical polici
subjectivities 0 erawaterandlitaonial subjects, ibui inis keyotekieep e mind Ann
LauraSt ol er 6 s as s er ftivesites df koalédgegproduttiothatarsrroraaloaial power
hierarchies?

In what follows, | will firstembed the study in the scholarship on environmental history and
discoursein colonial Algeria andestablish the theoretical foundatiby discussindgiow the notion of
6envi ronment alcangoeenvisagedmteimatcantext of gofonial powestarting from a
di scussi on omnfc efpa u cod u |6tgbtomtliee howpreviotisalithors lyade,progosed to
incorporatenature and the envilome nt i n tsdheokemiincodemlstatd poweFurthermore, |
touch uportheoriesof colonial knowledge production and tbenceptual linkages between water as a
sociacultural phenomenon and colonial powdrhe second chapter discusses the ingiitat
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 ablonial and metropolitan institutions, | demonstrate how new,
disruptive forms of studying and repratag water enterectolonised Algeria. The particular
hydrological discourse whichmerged in the second half of the nineteenth cefguhe subject of th
third chapter. Here | identify some of the most
water resources, reveal i nperchivedrsdifieregteinpredidhableamd dr ol o
in need of restoration to serve the agricultdealelopment of the colonyhese narratives consequently
called for French hydrological intervention and took the Roman occupation as a model. Furthermore,
this chapter suggesta clear awareness in nineteendntury France that water and hydraulic
infragructure could profoundlyesve political goals and effect societal changieshefinal chapter, |
am concerned with the materramificationsthat theseliscoursegave rise to or legitimisednd argue
that in the decades following the occupation.Fhee nch made a first attempt
pol it i c s Bycanstruchirig rgacalesstorage dams and irrigation canalsstablishingvells
across the Saha, the French brought about vasticenvironmental changahat preludedhe more

systematic and even grander hydraulic engineering of the twentieth century.

BAnn Laural 8nobhér AriiB@oves an drchivil Bciedc® (2008)f87.Gover nance, 0
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CHAPTERI

COLONIAL ENVIRONMENTAL DISCOURSESAND THE REGULATION OF SOCIO -
ENVIRONMENTAL RELATIONS

The objective of this thesis is to study how knowledge productiater and colonial power were

entangled in nineteenth century French Algefiais chapter opens with a discussion of the existing
scholarship on environmental discourses in colonial Algeria, particularly with regard to the supposed
deteriorationof Alggr a6 s envi ronment as a result of deforest
DianaK. Davi s suggestion that these discourses repr
I thenembarkonadiscussionfbb ucaul t 6 s t h e dryadawal of hagitowermodeme nt a | i
forms of state power came into being. Subsequentliscuss the work of a number of scholetso

have argued h a t Foucaul amasequatengagement with aatukesr o6t erri t ory a
qualite s 6 i nt Fqsxo ucvarulwor ds. As such, these aaduitor s ha
for the relations between subjects and the environment as a crucial part of modern political rationalities

and the establishment sfystems of knowledge production that halewed the naturalisation of

speci fic 6 t r u tinh adition,a Ib engage witha theoniegf .colonial environmental
epistemologies and their general tendency to dismiss existing forms of knowledge production while

i ntroduci ng 0 regnes af truth bbbyt natidhacemerges is actheoretical framework
thatexplainsthe dialectical interactions that | am concerned with in the remainder of this thesis: those
between knowledge production, environmental discourses and the establisiiracoblonia state

apparatus in nineteenttentury French Algerian the latter part of the chapterdeémonstrate how

political ecologists have previously applied a similar lens to the study of water in colonial and imperial
contexts. As such, the comteof environmental governmentalityjanbe narrowed down to elucidate
relationsbetweencolonial power, colonised subjectand the socieultural production othis fluid

resource.

Imagined environmental histories
We owe much to the geographer Diana K. Dduisthe most comprehensive writings on French
environmental discourses of AlgetlaCe nt r al to DavisO6 work is the a
narrative about Al geriads environment aFrenthi st ory
occupatonShe argues that this narrative was a 6decl

premi sed on the assumption that t heevecelydedliinedi on of

“Di ana K. Davi softhdiNmghseb: Desertdittios Naeativies in French Colonial
Environmental History of Ndr h A f GultulaGeographied 1 (2004).



afterthe Roman era, and specifically after the Arabs had conqtieeedgion> An often reiterated

myth at the time was that Algeria, and North Afr

of Romed which was subsequently destroyed by th

pastoral Arabs and thdiocks. Thesupposedieterioratioro f Al geri adés environment

to civilisational decay and collap$&The French narrative predominantly depicted indigenous land use

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

Davis shows that the majority of these nineteen

have now been refuted and that both tddsteuctongr anar
were inaccuraté.

In reconstrughg 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, andgarticqy t hose of t he
Arab nomads, were responsible for the lasgale deforestation. Forests, in turn, were associated with
Biblical imaginations of untouched and fertile lands and reforestation became a principal occupation for
the colonial athorities. 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 landowfi&srrespondingly, 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 faestry 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 eventuaponded by cementing the private property
rights of French settlers and intensifying the regulation and criminalisation of indigenous uses of the
forest!® Forests were expropriated in great numbers from falestling communities and were
conceded to Eenchprivatebusinesses antie French subsequentypplied the French foresbdeto

Algeria?® According to Prochaskaasturinglivestock and cutting firewood wergriminalisedand

B DianaK.Da v i s -Govefaanece in French Algeria: Environmental History, Policy, and Colonial

Ad mi ni s Proceddings of théWestern Society for French His3@rg2004), 339.

18 Diana K. DavisResurrecting the Granary of Rome: Environmental History and Fr&udbnial Expansion
in North Africa(Athens OH: Ohio University Press, 2007).

"Davi s, AfDeser3Fd 6Wastesd, 0 372

(

Caroline Ford, fAReforestation, Landscape Conservatio

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

®Henry Sivak, fdALegal geographies of cat aGeograplpchle: f or e

Review 103 (2013), 5563.

2pavidProchaskaii Fi re on the mountai n: r Bandity,tRéelighand®@dcialni al i s m

Protest inAfrica, ed. Donald Crummey (London: James Currey, 19383,



thousands of Algeriansere finedby the forest service for viating theforest code and in some cases
land was confiscated as a form of collective punishritent.

Within the narratives that Davis describ&senchcolonswere deemed capable of restoring
Al geriabs former Roman gl ory anuysuwtdblerdrerchangg i ng a
European settlement. To that end, according to J
disseminated among the French population by colonial officials and advocates of colonisation. Emigrant
handbooks and guidegere 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 early3/Bards argues that one of the
implications of the declensionist environmental narrative was the production of racial and ethnic
hierarchies in which somé especially French, but also some indigendukodies were deemed
guardians or stewards who couldhe revi ve the environmentdés form
portrayed as irrational and backwards and therefore destructive to the landscape. The environmental
narrative specifically inspired an ambmad sentiment which led to a systematic and dogmpalicy
to pacify and forcefully sedentarise the nomadic populations of colonial North AfAsathe nomadic
communities and their herding practises were held responsible for the destruction of forests and the
acceleratiorof desertification, the desite 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 populatiéhAs bothFord andSivak suggest, the dominant environadmarrative
thereforehadvery material repercussions based on these constructed hierarchies within which French
colonists were depicted as the principle guardi
situates this environmental narrative éciglly in the context of the birth of a colonial capitalist state
that theFrench envisaged in nineteerthe nt ur y Al ger i a eacnlde nasri gound ss t toh ant:
servedthééappropriation of | and and r esoaflabo@)sand soci a
the transformation of subsi st e’ARads nptesthdtuogdatheron i n't
this environmental discourse and its material ramifications could be understaadaaifestationof
Mi chael ©aogovenamerdas t.2yEco-governmentality or environmental governmentality,
as | will name it in the remainder of this thestssolvedf r om a c¢cr i t isgheay 0b f Fou:q

governmentality anfbrms the theretical backbone of this study.

2L bid., 235; 244245,

22 Jennifer Session&y Sword and Plow: France and the Conquest of Alg@timca, NY: Cornell University
Press, 2011), 218.

2Davi s,t NDOWaessetrgsg.0, 0 366

2|bid.,368;For def dir est ati on, 0 351.

®Davi s-GotEcmance, 06 339.

26 |bid., 329.
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Foucaultés governmentality

Michel Foucault developed his concept of governmentality principally in his lecture serie€atlége
de Francein Paris in 1977 and 1978By tracing the historical development of governmentality, his
main argument was that in Europe between the sitiesamd nineteenth centuries, a major shift took
place with regards to the question of &6dhow to ru
6sovereigntyd to a problematic of O6governmental.
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 onwaitthés target of power changed with the onset of the
debate that wultimately began to define governmen
this perspective was no longer principally directed at protecting the fragile connection betaveen th
Prince and his principality, but instead became
composed of men and thingso. He argues that fAt he
concernedre in fact men, but men in their relat# their links, their imbrication with those other things
which are wealth, resources, means of subsistence, the territory with its specific qualities, climate,
i rrigat i on®inthisecomplexiof nteryand tlEngscwhioh becomes central toghisform of
government, the state is no |l onger essentially d
by fAithe mass of the popul ati on, with its vol ume
whichis, in away, only oneéfiis components © Foucault thus stresses that
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 mddativeen men and
things that was to be regulated by the state.

With this transformation of political rationality, new objectives as well as instruments to achieve
them entered the realm of the staktover ei gntydés end was cvhryefly t
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 instrents 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

’Previously, many of Foucaultés ideas on his concept
interviewsand lecture notes. In 2008ichel Senellart published an edited betock at bundl ed Foucaul t
on the topic at the Collége de France: Michel Fouc8elturity, Territory, Population. Lectures at the College

de France, 19778, ed.Michel Senellart (London: Palgrave Macmill&g09).

2Mi chel Foucaul t, TheGoucaalrEffeaeStudiasliniGovernnientakit. Graham

Burchell, ColinGordon and Peter MillgiChicago: The University of Chicago Press, 1991), 93.

2% Foucault Security, Territory, Populatior9?.
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to arrange things in such ways that a multitude of ends could be accomiflishadault findly 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 prindgah of
knowledge political economy, and as its essemiethnicalmeans apparatuses of

security®!
For Foucaul t, it was with the onset of O0the pro
emerged for the displacement of the problematisocakereignty by governmentality at the end of the
eighteenth century. The populaticather than the Machiavellian Prinbecame the principal focus of
government , reflecting a political rationality t

state could now gain knowledge of the popul ation

cycl es of 3sTheanewcnmethsinjsmseahdctactics of power associatedyoitrnmentality

had by the nineteentientury become concernedwh @ a d mi n i3S agetherithesg transfofmed
mechani sms of power constituted whabexertdaopastizeu |l t
influence on life, that endeavours to administer, optimize, and multiply it, subjecting it to precise
controls and c o mp r3tcerdingtd Roacault, bigpawera and its dissipliding nature
in particular, pl ayed a profound p athe coritrolledt h e
insertion of bodies into the machinery of productiod the adjustment of the phenomenaaydation

to economi® processes. O

Governmentality and socicenvironmental relations

One of the critigues of argueghatte accasidnally igpmiedbéutdidnetnt al i

adequately theorise thelre t hat nature and Oterritorydé play

genealogy of state rationalityt is sometimes argued that, even if Foucault himself attended

predominantly to the problem of population, when the populatiome r ge d a sindple&rgett at e 0 S

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

population and the availability of resourc@saul Rutherfordnaintains that with the emergence of the

301bid., 95.

311bid., 102103.

2Foucault, AGovernmentality, o 99.

33 Michel Foucault,;The History of Sexualifyrans. Robert Hurley (Nework: Pantheon Books, 1978), 139.
341bid., 137.

35 1bid., 140141.
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problem of the popuitdea ofia measuralfienaod mamagebbje papalation cama e
into existence, but so also does the notion of the environment as the sum of physical resources on which
the popul at®Dor Wwependsaaddress this problematic
anthropcentric notion of biopoweto account for its implications for ndmuman life and natal
resourcess n short, if the modern stateds new objectiyv
its statistical trends, it necessarily had to produmwedge of and administer the natural resoultttais
sustain that population. Timothy Luke has attemptel st r et ¢ h, or rather to
notion of government as the conduct of a acompl ex
agency of nofhuman and nowrganic actors in the realm of political rationality. Luke adopts the
concept of déenvironment al governmentalityd to re
of control over the complex interrelations of humansd t hi ngsdé, which pay par
interrelated activities of c-titzannerorganianotksidera,v er ei g
ornonhuman el ement'bli ofiaslbcGel d man ®s6 eagovarhneegtalyd s not i
entailst he pr amaleéng[sé Joft ie moder n rati onal subject and
help buildo and the Aintensified regulati®on of
I n a similar vei n,onhwenhnhalAgtryabwail 6 s pbvedomrnant |
itechnol ogies of sel f and power are involved ir
envirofAmMeentcwncept of oéenvironment al hoyvthe staten ment a
becomes aacerned with administering and regulating the relations between the population and the
natural resources it depends 8s.such, ishapes the formation of rational subjects thkitte tonature
in a way that corresponds to the political and economictitgs of the state, just as Foucault hinted at
the role of biopower iformings ubj ect s t hat acted in accordance w
Yet even f the abovementioned scholarshaves ef ul |y reintroduced or ¢
6territorlyi taineds 6i tisn qRicau c a u | hofils that theseoactdounts tendBa u c e
insufficiently engage with the fherreduiaoeminggld ont o

Braun, wagithat the cultural practices through which the land and tertibarly objective form remained

¥paul Rutherford, AThe Disoourseyofthe Environimeged. Enc Darier Oxferd, o r y , 0 i
Blackwell Publishers, 1999), 39.

Ti mothy Luke, AEnNnvi r onThe®xfoa Handbook & EnvimmemertahRolititcaly , © i n
Theory,ed. Teena Gabrielson, Cheryl Hall, JohnN#eyer and David &hlosberg Oxford: Oxford University

Press, 2016), 461.

%Mi chael Goldman, @dConst r uecgbvernmentaity and&ather Traosnatoeaht al St at
Practices of a Soca Roblemd8 (2a0t),/5a60Ba nk , 0

®Ar un Agr awa Intality:CEmmumity, btimate Government, and the Making of Environmental

Subj ects i n Guuemtaothrgpolog@bd2005), 1H6.
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unt ho*t@he r. rdiof maturg i you willi appeardn F o u ¢ awoik tisdasa priori or pre

existing category insteanof culturally and socially contingenBraun, ratherdiscusses the complex
relationship between themcial construction of nature and governmentality in the modernaiidsalls

into question exactly sbhovwadét erormet oasy bwa tupn dietrss t g
somet hing that *“Thestate andistate paver, hdarguesio[rd/a]6 not prefig
06si mplificationd so much as emerge concurrent]l
knowledge like scientific forestry and geologpBr aunds wor k t herefore helps
discourse® f Otyermamidt ot s qualitiesd have emerged and h
shaping forms of state powdmportantly, Braun touches upon the role of knowledge production in the
construction of dédnatured by etsttwhithlaie théninatugalisede r t ai r
as referents of a supposedly ahistorical natural environ@ergime & t raccording to Foucault,

i s the fen aardngte which thertrue andsthe false are separated and specific effects of
power [arelat t ac hed “ Bhis hotiam can eluciglateohow the colonial state employs its
techniques of poweto instigate new understandings of the relation between subjects andthature

align withits political rationality and economic objectives.

Colonial environmental regimes of truth
Even though Foucaultés concept of governmentalit
to an understanding of how European colonial projects were politically organised, Braun stresses that in
studyingthecooni al st ate, we should Arecognise the con
cannot be confl at et Toweckorhwitlathegewarallg emadernitiespDavid Stott
has sought to historicise the political rationalities that undétpimpean colonial poweAccording to
Scott colonialp o we r 0 in suchaatwayds td produce not so much extractive effects on colonial
bodies as governge f f ect s o n ¢ Whao Scottadrm®ccoon douncita.l 0 g waser nmen
concerned witldismantlingthe conditions for noimodern forms of life while rearranging them inlsuc
a way as taliscipline and compel subjects to behave in ways that are analogous to the political rationality
of the colonial stat®>. One example is the attempt by the Ftecolonial authoritiesn Algeria to

fisubject the forests to a full measure of Caatesationalization and contiés part ofa more general

“Bruce Braun, fAProducing vertical territormrEgumengeol ogy
7 (2000) 12.

411bid., 15.

421bid., 41.

“Mi chel Foucault, PawevKonowledge Setbctdel tnterwiews and Otiner Writings, 1972

1977,ed. Colin Gordon (New York: Pantheon Books, 1980), 132.

“Braueyrtiival territory, o 40.

“DavidScott .i ail Codoovne r Bauial Mex#s|(1095)y 19420.
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tendency to rationalise and order seeitvironmental relationsn a colonial milieu*® Similarly,
Timothy Mitchell arguesn Colonising Egypthat during the British occupation, an attempt was made
to actively instil in the Egyptian population the principles afsrrand techniques of powahraracteristic
of the modern stat& he regulation and disciplining of Egyt Sb@al space, for instance through urban
programming, came to be linked to individual disciplihe.

Dismantling the conditions of colonised forms of life included the introduction of new regimes
of truth.The anthropologist Bernard Cohn, for examplgued that imperial Britain did not only invade
and conquer India in a territorial sense, but invaded@pistemological spadas well. Duringtheir
conquest of India, the British employed theanventionaforms of knowing and thinking in an attempt
to comprehend the new world which they encountétidhis genealoggfadé f or est enyi r on me
Agrawal paysdetailed attention to the central role played by new forms of representation (numbers,
measurements and statistics) in strategies of powevlkdge 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
atadi st ance. The making of forests, Agr awal argu
statistical representations displaced prior understandings and views of the forest, and statistics and
numbers erased and reshaped the referents of prgveistiing ideas and perceptiofiBy instigating
new languages through which natwasto be imagined and knowmmperial science and knowledge
production were intimately tied to processes of colonial $tatieling and the regulation of soeio
environmetal relations?®

From the above, it becomes clear that the theory of environmental governmentality can be
elaborated to account for the regulation of hueawmironmentinteractions within the context of a
colonial political rationality. This is precisely aht Orazio Irrera | abels 0c¢

governmentalityod: a political rationality conce

46 Sivak,fiLegal Geographiesd0 56 1 .

4" Timothy Mitchell, Rule of Experts: Egypt, TechiiRwlitics, Modernity(Berkeley: Universityof California

Press, 2002), 67.

48 Bernard S. CohrColonialism and its Fons of Knowledge: The British in Ind{&rinceton, NJ: Princeton

University Press, 1996), 53.

49 Agrawal, Environmentality 34; 62.

50 For more elaborate discussions of the intimations between science and empire, see AndréheGoss,

Routledge Handbook &cience and Empie Lo nd o n : Routl edge, 2021) and David
Empire and | mperi al Science: Col oni alThesJournal ofdsiahr r i gat i
Studiess3, no. 4 (1994), 1127149.
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ecol ogi cal exchanges between a | 8 Euodpeanr colonall popu
projectsgenerallyinvolved 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 malaifing nature in order to assure the
exploitation of ecological resources for commercial ends. Colonial environmental governmentality
therefore entails a regime of truth that sereet 6t e c hni c al *Hydrauticengipeering nat ur
as | discussnithe finalsectionbecame t he wulti mate embodi ment of |

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

Water and colonial governmentality

Although water has been scarcaljdresseth previous studie on environmental discourses in French
Algeria, a significant body of literature exists on the topimoflernhydrological discourses and water
engineering in other imperial contextsi nt on argues that A[b]Jringing w
materid contr ol in coloni al settings was a major i
were imposed on people the Europearcoloniesof t he nineteenth and twent
water 6, as Donal d Wor st e pcialraationssthati existed groumdfwaterimd | 'y a
these territories® These existing indigenous relations with water were often replaced by colonial water
discourse§ ii ncl uding the water control str UThebithr es by
of hydrology as a discipline brought about the epistemologmastruction of the hydrologic cycla,
theoretical model whickstablished the domain of waterdanature separate from society. According
to Linton, the hydr ol odiucg adhatCdndetmadepaadilysarailablsforwat er
h u ma n * Lirtoa argues how modern sciericand specifically the emergence of hydrology with
its notion of the hydrologic cyclieestablished 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 itsmlfte blancheo utilise it as it sees fit, by diverting,
damming and manipulating water, seemingly withauisequencelhis 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 hydraulengineeringwh i ¢ h At r a nisnl taot enda tohneamautriecébal f or mu

510r a z i o Environneentaty,andiColonial Biopolitics: Towards a Postcolonial Genealogy of
Environment al Fducau)tandthe Historyy of eus PresendenSophie Fuggle, Yari Lanci and
Martina Tazzioli, 179194 (Basingstoke: Palgrave MacMillan, 2015), 185.

521bid., 185-186.

BDavid Worster, fdAWateiand B&ygAHigop ofdMaterVoh@Bee.rTérjal i s m
Tvedt and Terje Oestigaarddndon: I.B. Tauris, 2006), 13.

54 Jamie LintonWhat is Water? The History of a Modern Abstraciigancouver: UR Press, 2010), 184.
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an engineered hydraulics that could be imposed across the globe and that replaced local forms of
hydrological knowledgeT hi s mat hemati cal view corresapandhds t o
guantitative representations of nature in Indantral to European scientific hydrological discourses

were hydraulic infrastructures that came to be
technological triumph over naturdydraulic emineering, including dams, canals and headworks, was
among the most important o6tool s o%Suchtephnhologiocdl, as LC
advances underpinned imperialism and contributec
theconma n d o f% Qolantalthydelogy thus introduced a new regime of taltbut waterone

that was devoid of the social and cultural values assigned to water previiukly same timanodern

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

newly established discoursaknostautomatically as degenerate or in need of restoraticRuYiuan

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

of the hydrologic cyclé’ Landscapes and hydrological systems that were contrary to such an imaginary

of water, inparticulasrd e s ert s and arid | ands, were and are of
places that must be hydraulically-eagineee d i n or der t 0% Sueh hierarchieal ci vi |
discourseswhich in the words of Lintoar e r emi ni scent of a s,dave of 6 h
motivated and legitimisenhaterial interventions in colonial landscapes, based on modern perseption

of water®® Summing up the theoretical discussion that | have attemptiit@aten this chapter, John

Broich argues that the deeper effect of hydraulic engineering projects across the British empire was to
Aimodi fy nati v ertpgeidepnd, asdtraditibnal water soarces disappeared, to indirectly

enforce behavirthatt he col oni al st adre mMe®damme.ddo as O6ci vili ze

*kk

As Diana K. Davis has suggested, Fredcd ec | ensi oni st 6 ewewiintedinkede nt al
with material policies aimed at regulating the relations between colonial subjects and their natural

environment.The above discussiooutlines how such dialectical interactions could be theorised. |

55 Daniel HeadrickThe Tools of Empire: Technology and European Imperialism in the Nineteenth Century

(New York: Oxford University Press, 1981).

Wor ster, fAWater in the Age of | mperialism,o 9.

57Yi-Fu Tuan,The Hydrologic Cycle andhe Wisdom of God: A Theme in Geoteleol@yronto: Univerdiy of

Toronto Press, 1968).

58 Linton, What is Water?123.

Yldem.See al so Suzana Sawyer and Ar unCukuprCaitiqued5, AENvVi roni
(2000), 712108. Sawyer and Agrawalstiuss how colonial imaginations of nature legitimised and motivated the
exploitation of colonised bodies and lands.

%John Broich, AEngineering the Empire: Brilt9io9h owat er
Journal of British Studied6, no.2 (2007), 363.
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demonstratedhoWoucaul t 6s ¢ on c egmnbeoethoudghny expandingne categotyi t vy

of oO6territory and its qual it i.kEsgedthdughFoutasltamued at i on
that o6éterritory and its qualities6 are one of t
t hi n ggovernmemtaricerns itself with, a number of authors have pointed out that he did not engage
thoroughly with the relation betweehe environment, population and pow@y putting the relation

between subjects and their natural environnagrihe centreenvironmerdl governmentality offers a

theoretical lens to stydhow natural resources asthte poweare intertwinedAt the same time, Braun
emphasises the soebmltural contingency of knowledge production about nature, suggesting that
exactly how nature is madietelligible matters for the ways in which the state shapes and regulates the
relations between subjects and natural resouieaicularly in a colonial context, environmental
governmentalityoften works by introducingenvironmental discourses that oferas newegimes of

truth about nature, while displacing or erasing exisgpgstemologiesNewly introduced forms of

knowing and rpresenting nature in turn enalthe state to better regulate the relations between subjects

and the environment. This d&ams 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 forestn a similar vein, thehierarchical nature of Frencénvironmental

di scour ses i s asgegibnahatraedaonid fprm Sfgavernmirdality is premised upon

the di smi-mchader md fémroms of i f e, i nter al i a, past
labelledas backwarsland destrudte. Likewise, colonialand imperial discourses of water, as Worster

points out, introduced netwdrological imaginationandinaugurated a revision and reorganisatibn

existing social relations around water. This theoretical discusimmms the struttire of the remainder

of the study, in which élucidate how discourses about water in French Algeria were associated with
colonial forms of governmentality.consecutively discuss the development of an imperial apparatus of
hydrological knowledge produ@n in Algeria, the specific discourses emerging from this new

schol arship, and the materialisation of French i
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CHAPTER Il

OEPI STEMOLOGI CAL EXPANSI ONO: | NTRODUCI NG NEW
AND SEEING WATER

If the Algeriansoil 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

predecessor®.

The estabshment of a French agricultural settler colony in Algeria required the unremitting manual
labour of European coloniseirsand a far greater indigenous labour forde revive a oncallegedly
fertile and abundant land. But, as Francois Charveriat, agsof at th&cole de it in Algiers, wrote

in the annual school report of 188887, this painstaking work in the fiettmandedn equivalent
endeavour by scholars and scientistshe academiesThe colonisation of Algeria first bgnilitary
conquesand then by expandiragricultural and industrial exploitation had to be sustained by particular
forms of knowledge pertaining to a territory previously largely unknown tooitsnisers As Bernard
Cohnnoted colonial territorial expansion in the ninetdie century wasiecessarilyaccompanied by
forms of epistemological expansiand conquest The main objective of this chapter is to explore how
knowledge productiombout wateiand thefacilitation of new articulations of theonquered territory
developd al ongsi de Expangionie Algeriavilhilé thetFeemcly imagination of the land
had beemourishedy earlier, mostly eighteenth centurgvelreports new perceptions of the colohys
water resourceafter 1830 weréncreasingly fed by scieific missions and expeditions directed by the
military government or metropolitan institutiotdydrological knowledge production, as an offshoot of
geology and geographsetained a strong connectiontéritorial expansion in Algeria and was deemed
pivotal to the political and economic objectives of the French stateughout the nineteenth century,
military expansion made accessible a growing part of the territory to scientistémgineers, who in
turn renderedt legible for the stateby transfernng newmodes of representation from the metropole.

Beginning with the multidisciplinaryMission Scientifiquein the 1840s| will argue thatFrench

6lAscited by Jean Méliaih 6 Epop ®e I ntellectuell e de | Agierg®ar i e: Hi st
Maison des Livres, 19500t S i l e sol al g®rien a besoin de colons qui
domaine intellettel réclame, de son coté, des travailleurs qui poussent les découvertes, utilisent les matériaux
accumul ®s et construisent un ®difice en dehors de tou
52Bernard S. CohrColonialism and its Forms of Knowledge: The Biitin India(Princeton, NJ: Princeton

University Press, 1996), 53.
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geological and hydrological knowledgerer the coursef the nineteenth centufprged a6 mo d e r n

c o | owsiomdf waterincreasinglyarticulated in anathematial and quantitativéanguage.

The early years of occupation and thenission militaro-scientifique
In the early nineteenth century, the main sourcesneironmentalknowledge about Algeria were
classical texts and early modetravel accountsAs Jennifer Sessions notes, these sources stood at the
basis of what she t ewidespreadiarativé thaNorth Afticahiad/oncmeerh 6, or
blessed with an unparalleled fertilf§Books skh as the French translationTofivds, or Observations
Relating to Several &ts of Barbary and the Levay the English physician Thomas Shéaed
nineteenth century percept i o®*hSh aodloseridtianeof waed s agr
resoures n the Saharapurredcalls by later French scientister further geological and hydrological
explorationsn the wake of the French occupatfs®®r obabl y not by travebdcoouni denc e
from 1738 wasepublishedn French in 1830the year lhat France launched its military occupation of
Algeria. In June 1830 the governmerfithe Bourbon king Charles dispatched a military expedition
across the Mediterranean to occupy the city of
decision vas motivated by an attempt to both bolster domestic support for the monarchy and enhance
Franceds i nt e®Tnhhaet i oocncad p asttiaonnd ionfg .Al gi er s was foll
and chaosguring which the French remained undecided over theof@olonial rule they envisioned
and the extent of the territory thexpectedo bring under their control. In July 1834, a royal decree
delegated the government to a military govergeneral who would be answerable to the Ministry of
War, in effect érmalising the military administration of occupied AlgetiBy the end of the first

decade after the invasion, when the French had laid siege to all the major port cities along the

63 Jennifer Session8y Sword and Plow: France and the Conquest of Alg@tieca, NY: Cornelll University

Press, 2011), 20809; Diana DavisResurrecting the Granary of Rome: Environnag¢tistory and French

Colonial Expansion in North Afric007), 1623;Pat ri ci a Lorcin, HfARome and Franc
Recovering Al gkrenchdiBterical Studiegb, nd? 2(2002), @89299.

54 Thomas Shawyoyage dans la régence d'Algey Description géographique, physique, philologique, etc. de

cet étaftransJ acques MacCarthy ( Par i sTravédsaor Obsemvations Blatdigto T h o ma s
several parts of Barbary and the Levavds published in English in 1738 and firgtrislated into French in

1743.

5JeamBapti ste £1 i e de Beaumo n Comptadrendus ieldonadaoes des geanoes | a g
de I'Académie des sciencésno. 1 (1838), 148.
56 For a discussion of the political motivations behind the Frenadheno c hy 6 s deci si on to i nva

Algiers, see James McDougal,History of AlgerialCambridge: Cambridge University Press, 2017) or Charles
Robert AgeronHi st oi re de | 0 AIl(Pgri®Piesses Oaiversitainegpde Francen18965250
57 McDougall,A History of Algeria 58.
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Figure 2.1 C.PerronConqu°t e gr ad &addaleonguest df Aga). Ruidishéden
Elisée ReclusNouvelle géographie universelle: la terre et les hommels 11 (Paris: Hachette ¢
Cie, 1886), 295.

Mediterranean and overthrown the cities of Constantine and(Siétif2 1), appealsairosen Francefor
the establishment of a scientific missiorstadythe newly acquired territors?.

Accordingly, theCo mmi ssi on dO6Expl or atwaoestablsleed m 11839, f i qu e
which was put in charge afranginga scientificexpedition in the form oivhat Bernard Lepetit termed
amissionmilitaro-scientifque®® The Algerian missiorexplicitly followedt he exampl e of Bor
grand scientific survey of Egypt, when a military expedition ikaesvise accompanied by #ock of

savantsand artists. Theaffiliation betweencultural and scientificknowledge and power politics

58 1bid., 68.

®Bernard Lepetit, @AMissions scientifiques et exp®dit.i
doéarti culédtniveem,td oinn Sci e nt,ied. MagieNeélledBeurgued, Bavhard Lefiee r r a n ® e
Dani el Nordman and Maroula Sinarellis (Paris: £dition
1998), 97.
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presaged by the Egyptian expedition loomed large in the Algerian mission four decad@sTlaer.
expedition had a multidisciplinary nature and was aimeathieging geological, geographical, medical
and botanical as well as linguistic and archaeological knowledge Céhemissionhad a specific
mandate talirectr e s e ar ¢ h ihydiological lesgpuraesndatadadiect information on the current
state of irigation systems and the potential for hydropowrser navigation and modern irrigation
infrastructure’! In the instructions for the expedition, the geologist Jeaptiste Elie de Beaumont
recalledS h a wldservations about groundwater reserves inSthleara and notetthat he could not
recommend enough to the commission member who would be in charge of geology to dedicate himself
to retrieving these aquifers.

The expedition generated 3®mprehensive volumes of resulmiblished over the course of
more than two decadédOne of t hese wavEmoites histdriquésetlgéographiguesr 0 s
sur |'Algérie published in 1844which is anextensive historiography of ttencient geography of the
region, including ancient geographical descriptions okrs byclassical authorsuch as Pliny and
Strabo“Lengt hy accounts of Algeriad6s contemporary h
appearedilcr n e st Rechereh¢stsue & gé@phie et le commerce de I'Algéméridionalefrom
the sme year® Emilien Jean Renou, th@i s s igeplogissand meteorologisvho published his
observations of the missian 1848,was attentive tavater sources, waterways and different sorts of
wells,as well as tdwydropower ad the desiccation of marshkdgy which in his eyes were indispensable
to facilitate the establishment of French settlemé&Esen though the scientific survey of Algeria far
from equalled the infamous Egyptian expedition in termgt®igrandeur or the resulthat were
accomplished,it nevertheless laid the intellectual and institutional groundwiork knowledge
production in Algerian subsequent decadddichaelHeffernan notes that in the decad@wing the
expedition a lot of thefieldwork carried out in Algeria largelgrewupon these early publicatioasd

“Charles Coulston Gillispie, @AScientilf8Proséedgngsot s of t
the American Philosopbal Societyl33, no. 4 (1989), 473.

" In an 1838 letter to the Minister of War, colonel BaigSaintVincent listed that the expedition members

should bring fiproper instruments to unearthtfrom the
d e p t JeamBaptisteGenevieéveMarcellin Bory-de-SaintVincent,Note sur la commission expldrze et

sci ent i fi:présentéd & oh Exeetlence le Ministre de la Guerre par le Coloneld®@eBgint

Vincent(Paris: Imprimerie de Cosson, 183&).

2 JeanBaptiste Elie de Beaumorit,| nstructi ons14our | a g®ol ogi e, 0

“Mi chael Heffernan, AAN i mperi aln utthoep ieaa:r | Fyr ddiagd ho nsiuarlv g
and Africa,ed.J. Stone (Aberdeen, Aberdeen University Africandis Group, 1994), 8407.

" Henri PellissierMémoireshis or i ques et g &lgédgelParis:HmpdgmeresRoyale; 1844). 6

SErnest CaretttRe cher ches sur | a g®ogr aphi e (Paris:Imprimerie mmer ce de
Royale, 1844).

S Emilien Jean RenoG ® o0 | o gi e (Paris: Infprivierg Rationale, 1848).
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therefore Ainvhei abmg mesonmptceds and values, 0 i
Al geri ads f éFurthelmere, feanealependenceg of knowledge production and military

objectivesportendedhe character of later scientific endeavaduarsineteentkcentury Algeria’®

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 configation, its soil, its climate, itsroduction’

In his 1853 studyof the colonisation of Algeria, The naturalist Thémistocle Lestibouakssmed an
explicit connection between Francebs <civilising
knowledg. To colonise a territory anditnpose French civilisation ontts population was, in the eyes
of Lestiboudois, clearly linked to the production of knowledge of that very territory and its qualities.
Lest i bou dame srie ascthre endldle of theneieenth centurywhen the early decades of the
occupation gave way to an increasingly instituti
a network of scholars and a blossoming of scientific researchin Alj&fiaadecade bef ore Les
publication, Algeriads urban centres had been br
y e a r ts o tednbuést under general ThorfRsbert Bugeaudaccompanied by structural policy of
raids and ecological devastation, the French ledidlated thermed resistance led by thaligious and
military leader Abd aQa d i r . In the same year, The Second Re
Algeriabecamean integral part of France ameuld bedivided into threalépartement®

In the nineteeth century, before the discipline of hydrology had been neatly datedr, the
study of freshwateoperated largely under the wings of geography and geétddydrological studies
were especially conducted by engineers concerned witmaltigematical studof water flows and the

“"™i chael J. Hef fernan, AA State Scholarship: The Poli
t he Ni net e elransactiofseftte instijute of Briti€heographerd 9 (1994), 37.

“Numa Broc, fAdALes grandes missions scientifiques fran-
travaux g®&grvaphddhest 64i(198l) 81lB20. sci ences
®Thémistocle Lestiboudoi¥/oyage en Algéei, ou £t udes sur | filecloDaocehi sati on d

1853), 13111 S ion veud avoir une idée nette de la région que, nous voulons rendre a la civilisation, il faut
conna’tre sa configuration, son sol, son climat, ses
80 See, for eample, Pauline Romedlae br et and Norbert Verdier
indi vidus, | i eu xPhiosoptsacciantad,ind. 2 (R0R6),380v ant e, 0
81 McDougall,A History of Algeria 73.

, fiFaire des

82 For adetailedoverview of gefpgical studies on Algeria published between 1830 and 1930, see Justin

Savornin,La géologie algérienne et noiafricaine depuis 183(Paris: Masson et Cie, 1931).
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correction ofsupposedregularities in the hydrological systeéffBoth geography and geology arose in
France in the first half of the nineteenth century as psid@al scientific disciplines that were
recognised early on by thtate as cradles for crucial knowledge about natural resources needed for the
regulation of socigenvironmental association3he colonial geographer JuleBuval argued that
successful colonisation demanded solid geographical knowl&tgemain task of gepaphers in the
colonial project, according to DuvaVas to identify natural resources that could be exploited and traded,
and geography therefore was an important instrument in the development adlgh&l political
economy?* Yamina Bettahar contendsat, like geography, French geological research in Algeria over
the course of the nineteenth century was increasingly acknowledged as an ingtidireeservice of
the economic and industrial development of the metropole. Geblecgme a privileged emgeng
discipline andwas strongly connected to the colonial political economy, for example through the
production of a comprehensive geological nafpAlgeria, which outlinedthe mineral resources
availablefor economicexploitation®®

The intimate alliane between state power and colonial geography and geology in France was
mirrored institutionallyln Algeria,alarge portion of the scholarship in these early decades took place
alongside military expeditions or was commissioned or facilitated bylithistry of Wari a symbiaic
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 sjugated area®.At the time, research in these fields vgaisnarily the fruit of
ingénieus savants( 6 e n gsicrheodrar s 6 ) , -Guairsiesshas mamedtEemawho lsad been
seconded to North Africa from the metropdl&ngineers of the nation@lorpsdes Minesthe majority
of them educated at thenownedParisianEcole Polytechniquewere particularhactive inconducting
research irthe exact and natural sciences, including hydrologyAlgeria. The mining corpsvas

primarily charged with the supasion of the French mining industry, but also regularly tasked itself

83 Numa BrocUne histoire de la géographie physique en France (XIX&e siécles): Les hanes les

T u v i lessidéegPerpignan: Presses Universitaires de Perpignan, 2010), 159.

8pPpascal Cbéegraphie cdloniale en France : Une catégorfie d ® ¢ o nTerrarBrasilis8g2017),

3.

8Yamina Bettahar, L a-1940R &rjeaxgolamiaus, témArthg Kieritifejue Etldi8pdditif
acad®mliagureewue pour 182007t oi re du CNRS

8 Ludovic Vile,Not i ce mi n®r al ogi que s u(Parls:dnsprinperiedmpériale, 857,06 Or an e
VII-VIIl. Tha t V icientifie ask was to a certain extefaicilitated by the assistance of the military also

becomes clear from the report he published in 1852, in which he extends his gratitude to several army generals:
Ludovic Ville, Recherches sur les roches, les ealgsgites mi®r aux des pr o\Aiger@aiss d o6 Or an
Imprimerie Nationale, 1852), HIV.

87 lvor GrattanG u i n n e sirggénieli Jatagtl800 1830 A Neglected Figure in the History of French

Mat hemat i ¢cs SeematinEanted, noc 2(P9B), 405433.
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with factories, railways, geology and freshwater resoutcafter Algeria had become an integral part
of France, othemetropolitan institutions such as the Ministry of Agriculture tr@Ministry of Public
Works also commissioned scientific expeditions related to hydrological re$&arch.

Introducing new visions of water

[Clolonial scientists and investigators, from botanists to anthropologists, played

crucial roles inthe colonialpp j ect oM gdécitwirlough transl ati on.
creating power through knowledge for the imperial masters based in the colonies,

these practices helped foster the idea of modernity through atateénstitution

building in both he colonies and theetropole®®

In the previous chapter, | referred Aoun 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 e/aremised upon the introduction of new forms of perceiving and
representingnature’® As | 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 conventidhsir education in renowned academic institutions in
the metropole and their position in an expanding colonial conteddubtedlyshaped to borrow from
Bernard Cohrit he O0i nvest i gadngéieussavaotdisphtchedifrens the netfopole
According to Cohn, an investigative modality ent
is gathered, its ordering and classification, and then how it is transformed into usable forms such as
publised reports, statistical returns, hinshdrtohei es, ¢
predefined, European forms and categories of knowledge that these scholars brought withiththem to
colony??

While Frenchgeographeri Algeria in thel840s and 1850sadparticularlybeeninterested in
the availability and mineral composition of surface water and the careful descriptiovecs and

streams, geologintroduced an entirely new hydrological vision that became increggijgintitative

8Louis Aguillon, fAL6boeuvre du corps dLeeduCenteaare au XI| Xe
(17941894), Tome II[Paris: GauthieWillars, 1897).

89 Georges Rollandilydrographie et Orographie du Sahara Algérigharis: Socit& de Géographie, 1886), 3.

OMi chael Goldman, @AConst r uecgbvernnentaity an&ather Traosnatoeaht al St at
Practices of a Socat Ralemds Wwmn 4 (NaremBex 20R1), 602.

91 Arun Agrawal,Environmentality: Techrogies of Government and the Making of Subjéotsham, NC:

Duke University Press, 2005), 34.

92Bernard S. CohrColonialism and its Forms of Knowledge: The British in Ind#ainceton, NJ: Princeton

University Press, 1996), 5.
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and mathematicaln particular therapidly growingscholarship on underground water reseivethe

Sahara testifie® this new hydrological imaginatid® This burgeoning field reflecteférench territorial

expansion into the more remote desert regionsr dfte 1860s andl870s and the widely shared
assumption that the Sahara could be brought 0 be
discovered and put to usBuring expeditions in the desemgénieurssavantsperformednumerous

geological diliings and reportedhe 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® These studies were largely led by the engigeslogists Ludow Ville and Georges Rolland

who were associated with the Frer@brps desMinesl n t hei r extensi ve surveys
water reserves, Ville and Rolland discussed at length their hydrological observations in a quantitative

and mathematical fagin.® Their heavilydetailed tablesf results listechundreds of wells, the oases

irrigated by them, the temperature and flow rate of the watatgheir mineratomposition (Fig. 2.2).

In addition tathese elaborate tables, both Ville and Rolland dreslagical crossections representing
averticallyor i ent ed i magination of the | andscape that
equipment imported from France (Fig. 2.3 and 2.4). The production of stratigraphic sections and
geological maps lmameprincipal aspects of the discipline of geology as it was evolving in nineteenth

century Franceyielding new ways ofrepresentingnature and mapping resourctwat could be
commodified®® This mathematicaland quantitative perception of hydrology suppd technical

interventions aimed at regularising and incregighre volume of available water, since #mevisioned

9 See, for example, Charlesa ur en't APui ts ar tB@lstin dedasSocitie Gédlagigaerda or i e n |
Francel4, no. 2 (1857), 615; Ludovic Ville, Etude des puits artésiens dans le bassin du Hodna et dans le Sahara
des provinces do Allgte de lasStiétédséolofiqua de tFrami?, nan 2(1864), 106;

Henri JusLes forages artésiens de la province de Constantine: résumé des travaux exécutés de 1856 a 1878

(Paris: Imprimerie Nationale, 1878); Charles Gradr, la géologie et le régime des eaux du Sahfgéren

(Paris: Delagrave, 1873); Ludovic VilBbot i ce sur | es puits art®siens des pl
ConstantingAlgiers, 1876); Georges Rollan8,ur | e r ®gi me des eaux ar+t®siennes
Sahara en générdParis: GauthieWillars, 1885).

94 Charles Auguste Laurerijémoire sur le Sahara orientadu point de vue de I'établissement des puits

artésiens dans I'Oueflouf, I'OueeR'ir et les ZibangParis: Bourdier et Cie, 1859).

®For an i mpressi on ddationsonlundergraumddvateR edeives m dijesiae puddvic

Vile, Recherches sur |l es roches, |l es eaux @aris:l es gites m
Imprimerie Nationale, 1852); Ludovic Vill&oyaged 6 Ex p|l or at i o ndutH@metdl SakaraBa s si ns
(Paris: Imprimerie Imperiale Challamel Ainé, 1868); Ludovic Villxploration géologique du Beni Mzab, du

Sahara et de | a R®gi on d(Rasis: Imprimgrie Matonaleel872)aGeprges Roilandc e d 6 A
Hydrologie du Saharalgérien(Paris: Imprimerie Nationale, 1894

Pierre Rat, ARegards sur deux si cles de stratigraph
(Paris: Presses des Mines, 2009), 17.
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agricultural settler colony, based on a European viewndtistrial agricultural production and
abundance, was {fluited to the hydrologal conditions the French colonisers encountered in North
Africa. According to David Gilmartin, Amat hemati cal |
productive work that water c o-aehtuy waterrefigimgentg.0 was
Quantification thusenabled French engineexsd decision makers in centres of political and economic
calculationto draw temporal comparisons and, for example, to demonstrate achievements in increasing
flow ratesthrough modermydraulic technology aio improve methodologies and efficiency.

The implications ofyeological observations such as those by Ville and Rolland become clear
when comparesdvi t h Br uc e B cobniahgeaogyinm minekeentbcentury CanadaBraun
argues that HAtdeofemegeaolnggyWd sicro utr lse apesaabé wsiblé 8 0 0 s |
innewwayspbri nging into view the 6éverticalityd of th
sets of instruments and practices to be devised by the state which were desamagel inhabitants
to optimize the u$nthe$ame wag gesloged ex@osationsarr Algeria oomy . 0
the middle of the nineteenth century onwards involved a new way of viewing and artictieting
territor yBymmappig dnd drdawingtie.different geological layers of the earthtamdater
reservesamong them these observations contributed to theduction of a particular vertical
imagindion of the landscapén addition tomore conventionahorizontal imaginationgntroduced by
geographyGeological discourse made thdsgitorial qualitiedegible by casting them into a language
of flow rates and other numericalf a. 8raun @rgues thdtyl e n u me r a t lthrangd resorees we a
of t hegeplagicalsurmeypo ought t he qualities of the statebo
rationality® In the sameway i | | e and Rol |calectodgssof quamtifiad imeinolagkdl e
data not only made water visible for the state, but also facilitated its ati@iion and manipulation,
just as statistics had enabled the state to exert power over the popuila¢iemnovel ways afnagining
and representing/ater thus fostered new instruments of power thaabled the state to enforce the
optimisation oftheise o f t he t er r i t dgpygpdlationRefdarrmgto theegpomisesafes by
exploitingAl geri a6s wundergrothesdr waedrt hddenini t Foear hebm

achieve the final*® conquest of the above. o

“David Gil martin, AWat er aanndd Cwa sotnd :a | N astnuEdammit@méo d uncdtuisv
Political Weekly38, no. 48 (2003), 5059.

%Bruce Braun, AProducing vertical territormEgumengeol ogy
7, no. 1 (2000), 13.

1bid., 28.

100 As quoted in JeaBaptiste Auguste Barnypu régime des eaux en AlgétieA| gi er s : Bouyer, 186
par | e dessous que nous arriverons ~ la conqu°te d®fi

27



*k%k

This chapter has attempted to reveal the intimate ties that existed bdtyekrelogicalknowledge

production and theomingof-age of the colonial staia French Algeria. The early scientific mission

provided the foundation, both institutionally and itlgetually, for the furthedisseminatiorof French

geography and geology the colonyand the lattes s par al | el etqrritosal exparsioro gi ¢ a |
The model of thenission militarescientifiquewould be emulated endlessly in the following decades,

mirroring the entanglement of military territori@kpansion and the simultaneous opening up of areas

to be conquered in an epistemological seAse.al ogous t o Bruce Braunds wc
cultural and historical contingency of hydrologicalkno@ d ge pr oducti on. Rather
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
connedbon of knowledge production to metropolitan institutions and interests undoubtedly shaped the
6investigative modalitiesd of French scientists
6 mo d and quéntitative vision of water. Geological lifnilys, moreover, moulded a vertical perception

of the | andscape thatdbmadeaevigs iolnind espariallgia that evsolus
Sahard which in turn urgedhe authoritiesEuropean settlerand indigenous Algeriart® undertake

responile actionAs | argued by engaging with Braun and /
guantified and mathematical representations of the environment enabled the colonial state to enumerate

its natural resources and facilitated the regulation of serwiironmental relations. The close ties

between hydrological research and colonial state paweétgeria reflect a fundamental aspect of
environmental governmentality, namelye avenues by whick nowl edge of the Oter
g u al idslkbraughtinto the domain of political rationalit)nowledgeo f Al ger i ads hydr
become as essential to colonial and metropolitan authorities as statisticgsahdigienous and settler
populations, and was regarded as quintessential for the developfreeBuropeasstyle agricultural

society.In the next chapter, | engageore thoroughly with the discourses that emerged out of this

growing body of hydrological scholarship in nineteeoéimtury Algeria. These discourses established

a particular understaing of water that fomented and legitimised hydrological intervention in the
decades following the French occupatiBractly how scientific knowledge was utilised by the state to

optimise the use of the terrisiommthéfal ehapteer r esour
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Figure 2.4. SondageN° 2 de Bskra (Drilling N° 2 at Biskra). Published inGeorgesRolland,
Hydrologie du Sahara algérigffPais: Imprimerie Nationale, 1894AppendicdV.
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